
[Entered at the Post Office of New York, N. Y., as Second Class Matter. Copyrighted, 1888, by Munn & Co.] 
-------------------_._ .. 

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 

Vol. LIX.-No. 12'J 
ERT ABLI�HED 184.5. 

COMPRESSED STEEL CAR 
WHEELS. 

We give a series of en
gravings ill u strating a new 
method of producing cast 
steel car Wheels, rolled 
under great p r e  s sur e, 
whereby a new product 
and new and importan t 
results are effected. It is 
the invention of Hervey 
W. Fowler, of Chicago, 
Ill., and for the manufac
ture of the wheels a large 
plant has been erected at 
Stony Island, Chicago, by 
the Fowler S tee I Ca r 
Wheel Com pany, and is 
now in successful opera

tion. 

The general process of 
manufacture is briefly as 
follows : The wheels are 
first cast in the finest steel 
and while still hot are 
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FRONT VIEW OF THE MACHINE, WITH CAR WHEEL BEING ROLLED. 

THE FOWLER PROCESS OF ROLLING AND COMPRESSING STEEL CAR WHEELS. 
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wit h d r a w n from their 
moulds and su bjected to 
an enormous rollin g pres
sure, in the powerful ma
chine herewith illustrated. 
Our large illustration shows 
a view of the car wheel roll
ing machine, and also a 
steel wheel blank on the 
c a r I' i a g e , by means of 
which it is i ntroduced and 
I' e m 0 v e d from the ma
chine. 

Another illustration is a 
front elevation of t he great 
machine, showi ng position 
of wheel blan k while being 
formed, reduced in dia
meter and con densed by 
the em bracing rolls. 

In order to more clearly 
show the position of the 
rolls while operating upon 
the wheel blank, the car
(Continued on page 178.) 
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cftitufifit !mtritlu. 
WHAT IS THE BEST INSULATION' 

What is the best insulation for voltaic arc lighting 
wires? is an aU-important question just now. It might 
even be called a serious one. There are, it is true, 
electricians who think, and indeed have publicly 
avowed, that the wires in their present condition do not 
threaten life, if only proper care is used in their distri
bution. Others, whose opinioIls are quite as wort.hy of 
attention, insist that with the present means of insula
tion and the present strength of currents, these wires 
are a constant menace. The public, it seems not un
fair to assume, is as a unit with these latter, and though 
it might be said, perhaps with truth, that the public is 
as unfamiliar with the question as it is easily alarmed, 
the fact that there is a general lack of confidence in the 
protection afforded by the present means of insulation 
ought to be, and indeed is, enough to urge the projectors 
of this system of lighting to bestir themselves. 

At the rfJcent meeting of electric lighting men, t.he 
committee long !'ince appointed to inquire into this 
question of insulation admitted through its chairman, 
Mr. Elihu Thomson, their inability to make a report. 
The disappointment thereat was good circumstantial 
evidence, if such were wanting, t.o prove how sincere is 
the desire of the companies to improve their inSUlation, 
some members of the association coming from distant 
parts with the single purpose of listening to this report 
and profiting by the information which, because of the 
personnel of the committee, there was reasonable hope 
it would contain. 

The reasons for the unusual reticence on the part of 
this committee are not far to seek; but whether or no 
they are satisfactory, each interested person must de
termine for himself, the question being one on both 
sides of which much may be said. Here are the bare 
facts gleanfJd from what was admitted at the convention. 

Being practical men, the committ.ee not only exam
ined the relative values of the known kinds of insulation 

,-SEPTEMBER 22, 1888. 
One of our great political parties lately adopted as a 

plank in its platform the idea of a general one cent let
ter postage. As the chief portion of the revenue of 
the postal department is derived from letters, the im
media,te effect of such a reduction would be to knock 
down the revenues and increase the deficiency. But 
if we were to add lthe parcels post, then the receipts 
would be so much increased that the one cent letter 
rate could be easily sustained. 

Independently, however, of its financial success, the 
parcels post system would be of extraordinary advan
tage to the country in promoting internal commerce. 
It is true we have admirable and effective Uleans for 
transportation of parcels through the express compa
nies; but they are only a drop in the bucket compared 
with the requirements of our great country. We have 
now over 55,000 post offices and 400,000 miles of mail 
routes; of the latter, less than one-third are traversed 
by rail ways. 

The great need of t.he day is the extension of the par
cels post system so as to render its benefits available 
wherever a mail route exists. 

It behooves our legislators to cast an occasional 
glance at the proceedings of other nations and promptly 
adopt the latest improvements. In regard to IlJail 
facilities and war vessels we are greatly behind the age. 
We originate little in these branches of the public 
service; we only copy from EurDpe, and in doing this 
we are very tardy. 

Report oC the COlDlDlssioner oC Pateots Cor the Fiscal 
Year 188'2'-'88. 

Commissioner of Patents Benton J. Hall in his finan· 
cial report to the Secretary of the Interior, under date 
of August 31, 1888, reuews the recommendation con
tained in the report of 1886-'87 relative to the lel!isla
tion needful in amending sections 4,885, 4,887, 4,898, 
and 4,930 of the Revised Statutes. 

from a laboratory standpoint, hut sought information He also calls attention to the urgent need of increased 
from station superintendents. In hoth directions the facilities for th� conduct of the business by providing 
evidence was meager and conflicting. If the name were additional room. This is a matter hecoming more and 
given of the device which acquitted itself best in the more serious each succeeding year, as the work increases 
laboratory, it might lead many to adopt a system more in consequence of the advancement of every branch 
certain in small, carefully guarded tests than in gene- of industry. The present space allotted to the bureau 
ral employment, while if the evidence of those who in this building is wholly inadequate to secure a 
might �e intereste� was accepted: cert�in man�fac- prompt dispatch of the business. The importance of 
tures might be pra1.sed above theIr .me�lts and giVen providing more room cannot be overestimated, if the 
an undeserved proIlllnence above their rivals. . business of this bureau is to be conducted as successful 

It might be urged against this that if the committee, commercial men conduct theirs. 
is �fraid to name a �a.�uf.acture, even if the best of the The following statements exhibit in detail the busi
eV1dence collected IS lU itS favor, no benefit may be ness of the office for the fiscal year ending June 30 
hoped for from its exertion!!, and all its learning and 1888: 

. . . '  

skill but discover for it a path by which it may depart 
from its purpose. On the other hand, it seems immedi
ately obvious that it would be hazardous as well as un
fair to come to a decision in so difficult a question as 
this, where reliable evidence is ·hard to find, and where 
that which may be had conflicts witb experiments 
made by disinterested hands. 

.. I .... 
ADDITIONAL POSTAL FACILITIES NEEDED. 

We pride ourselves upon being an enterprising nation 
of' liberal and progressive ideas, considerably in ad
vance of our neighbors, especially those of Europe. 
But in some respects this pride of ours has no basis 
except self-conceit. 

Take for example the matter of postal facilities. 
We plume ourselves upon the progress we have made. 
But it required the teachings and example of England 
and the Continent for nearly haH a generation before 
the Americans opened their eJes and understandings 
to the success and immense advantages of cheap letter 
postage. 

We have at last got the idea into our heads, and at 
the present time our people may transmit their letters 
as cheaply as do the English. 

But there is still one branch of the postal service to 
which we remain blind, although it is of the greatest 
importance to the public and of enormous value to our 
postal revenues. We allude to the parcels post, which 
has long been in Bucces�ful operation abroad. 

The dull Germans have been working the parcels 
post for several years with great satisfaction. Mer
chandise of almost any description Ulay be forward
ed bv mail in Germany, and the public convenience is 
pro�oted thereby in a wonderful manner. The rate 
charged is a little over one cent per pound. Packages 
of 110 lb. can be sent for $1.20. In 1885 almost seventy 
millions of packages were transported by mail, the 
average weight. of each being 9 lb., or over six hundred 
millions of pounds, a quantity greatly in excess of the 
entire American mails, and fifty times more than the 
weight carried by our present puny and expensive 
little package post system. 

The postage yielded by the German parcels, for the 
year mentioned, was $7,776,272. 

For many years past, the expenses of the American 
Postal Department have exceeded the revenues. For 
the yettr 1885, the deficiency was $8,318,696. For the 
present fiscal year, the shortage will be much less. It 
is evident if a parcels system something like the Ger
man were established, the receipts of the department 
would always be in excess of the expenditures. 

Nnmber of applications for patents • . . . . . . . . . . . . . . . . . . •  

Number of applications for design patents . . • . . . . . . . . . . . 

Number of applications for reissue patents.... .... . .. 
Number of applications for registration of trade marks. 
Number of applications for registration of Jabels ...... , 

Number of caveats .................................... . 

Total ........................................... . 

Number of patents granted, including reissues and de· 
signs ...... ................ ... .. ............... . .  

Nnmber o f  trade marks registered . . . . . . . . . . . . . . . . . . • . . . 

Number of labels registered . . . . .. . . . . . .. . . .. . . .. . . . .. . 

Total ....................... .................. . 

Number of patents witbbeld for non-payment of final 
fees ........ ........................................ . .  

Nnmber o f  pateots expired ......... .................. . . 

Receipts and Expenditures. 

34,570 
1,068 

140 
1,309 

682 
2,408 

40.27'7 

20,653 
1,083 

365 

22,101 

2,957 
1l,61l 

Receipts from a\1 sources . . .. . . . .. . ............... $1,122,99483 
Expenditures (including printing and binding and 

contingent expenses)................ . . .  . . . . . . • 953,730 14 
Surplns ................................ .... $169,264 69 

On July 1, 1888, there were 7,227 applications on file 
still awaiting action on the part of the patent office. 

. ', ... 

The Eucalyptu. Cor Boilers. 

In their official report to Rear-Admiral Gherardi, co�
mandant of the navy yard, a board of naval engineers 
stated they considered the use of the eucalyptus 
boiler scale preventive of great advantage in lessening 
the deposit of scale and in rendering what is deposited 
soft and easily removable, preventing as it does the 
scale from adhering to the surface of the boilers. The 
test had been employed in the steaming boilers of the 
Richmond for over a year, and the interior surfaces had 
been kept free from scale without the use of scallng 
tools, it being only necessary to wash the boilers O\lt 
with a strong jet of water from the steam hos�,J:ln. 
distilling boilers the deposit of scale was also lesSenel:l. 
The interior surfaces of, the boilers, these officers :de
ported, show no sign of pitting or corrosion. 

... ,. 

THE Hudson River tunnel is about to be completed 
by British capitalists and by British engineers, viz., 
Sir J. Fowler and Mr. B. Baker. In a report on the 
subject the latter !ltate that the work already done. is 
sub!ltantial and well designed. They estimate that. re
maining to be done can be compltltedin about eigh�n 
months, at an expense of 180,0001. for the north tunnel 
and 250,OOOl. for the south tunnel. 
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Richard A. Proctor. reasoning was that of a highlY disciplined mind, pos- I Compul80ry In8urance In Germany. 

With the deepest regret we have to announce the sessing a complete understanding of the mathematical From the description given of it in the Contemporary 

death of Richard Anthony Proctor, the noted astrono- relations involved in the problems considered. As a Review, one can hardly wonder if the system of com
mllr, who died on the 12th of September in the Willard lecturer he was less successful from a scientific point of pulsory national insurance in Germany finds admirers. 
Parker Hospital, this city. He arrived here on the 10th view than he was as a writer, being too incautious in Let us put t.he case as briefly as possible: 
after a journey by rail from his home and observatory his statements, unnecessarily diffuse, and inclined to A workman earning 20s. a week has to pay out of 
at Oak Lawn, near Orange Lake, Marion County, Fla. be rash in his speculations. With the general public, that sum-or, rather, it is deducted for him by his elll
Mr. Pl'Octor left his wife, who is suffering from malaria, however, his lectures were fortunate efforts, his hearers ployer-a fraction under 5d. as an insurance against 
at Oak Lawn with other members of his family, and being always pleasantly entertained, while their minds sickness and death and 2%d. as an insurance agaim;t 
was to have sailed on the Umbria on the 15th, for Eng- were enriched with many new ideas. old age and infirmity. There is also a special fund 
land, where he had engagements to lecture this fall. For most of the foregoing particulars we are indebted against accidents; but to this he contributes nothing. 
He traveled alone, and was obliged to pass through the to the Boening Post of this city. In return he is entitled, u.s a matter of right, to the fol-
yellow-fever district on his way North. He received a .. , • • .. lowing benefits: 
certificate of health from a physician at Orange Lake J08eph Franci8. 1. In case of illness, thirteen weeks' free medical ad-
before he left there. The venerable Joseph Francis, who for years has vice and treatment, including dentistry and accouche-

On the 10th, Mr. Proctor went directly to the West.- pleaded with Congress for recognition of his claim as ment fees should he be married; free IIllldicine and 
minster Hotel. On the following morning he remarked the in ventor of the life-boat, which recognition other minor surgical appliances; a money allowance amount
to the landlord, Mr. Schenck, that he was not feeling governments had already given, has been informed ing to one-half of his average wages; or, in place of all 
well, and was advised to send for a physician. He re- that Congress, a few days ago, passed a resolution this, free board and trea.tment in a hospital, with, in 
tired to his room, and was visited by Dr. George S. which Hays that "in view of the lifelong services to certain exceptional cases, a modicum of sick money. 
Cona.nt, who found him in a semi-delirious condition, humanity and to his country of the now venerable 2. In case of death, an amount eqnal to twenty times 
and discovered symptoms which led to a suspiciou of Joseph Francis, in the construction of life-saving ap- thc local daily wages of an ordinary day laborer is paid 
yellow fever. He called in Dr. Cyrus Edson of the pliances. by which many thousands of lives have been to the survivors. 
Health Department, and afterward Dr. A. Jacobi. As saved, the director of the mint is hereby authorized 3. In case of accident, the insured workman receives 
the result of their examination, it was decided that Mr. and required to strike a gold medal, with a suitable the sick benefit, with the addition of compensation for 
Proctor'!' disease was so much like yellow fever that he device and inscription, prepared under the direction of partial or total disablement or (to the survivors) on 
ought to be removed immediately from the hotel. He the Joint Committee on the Library, to be presented death. This, for a workman earning 208. a week, 
cheerfully consented to go wherever the physicians by the Pr6sident of the United States to Mr. Francis in amounts to a pension of 57s. 10d. per month if he is 
thought best, and they resolved to send him to the recognition of his eminent services." totally disabled; while, if he is killed, 80s. is allowed 
Willard Parker Hospital, whither he was quietly re- The " venerable Joseph Francis" is now eighty-six for burial expenses, and his widow, say with two chil
moved in an ambulancll that night. When Dr. Edson years old, and for many years lived at the Stevens dren, receives 43s. 4d. per month till the children are 
had made his report to President Bayles of the Health House on lower Broad way, but went to San Diego, Cal., fifteen years old. 
Board, a corps of physicians and fumigators went to last winter. He has spent the whole of his life, since 4. When old age or infirmity comes on, and the work
the Westminster Hotel and thoroughly disinfected and he was eleven years old, in the study and perfection of man is no longer fit for labor, he can claim a pension 
fumigated the room which had been occu pied by the life-saving appliances. Those who see him for the first of £6 a year, annually increasing to £12 lOs., according 
astronomer. Then they ripped up the carpets, tore time are reminded of some of the genial old characters to the length of time he has been employed. 
down the curtains. took the bed apart, and carted in DiG kens' works. He has a broad and high fore- Thus the German workman, by the compulsory de
everything away. The furniture and other contents of head, with his moderately long gray hair brushed duction from his income of less than eightpence in the 
the room were burned. smoothly back from the temples, a neatly trimmed gray pound, is secured against everything which can pre-

Richard A. Proctor was born in Chelsea, England, mustache and a wee bit of goatee. Add to the pleas- vent him from following any employment he can get. 
on March 23. 1837. His taste for mathematical studies ing expression of his face his pale blue eyes, which Sickness, death, disablement, and infirmity are all pro
was evinced at an early age. After studying in an twinkle beneath his shaggy eyebrows, and his old vided for. The sick insurance system is understood to 
academy at Milton-on-Thames, and serving as a clerk fashioned black frock coat, black trousers, and high be self-supporting on the whole. If there should be any 
in a London bank, he entered King's College, London, standing collar, and one has the quaint appearance of deficiency, provision is made for its being supplied by 
and then St. John's College, Cambridge, where he was a member of the old school. the employers or by the commune. The accident fund, 
graduated in 1860. In the same year he was married. "J oe" Francis used to spend his time after school as we have seen, is maintained wholly by the employ· 
For some time after taking his degree he studied his- hours reading stories of the terrible shipwrecks, and ers. The old age fund is supported by the workmen, 
tory and literature, and then devoted himself assidu- he was finally encouraged to devise some means of sav- the employers, and the State in equal prop0l'tions
ously to astronomy. In 1863 he wrote an essay on ing life. It was shown that when only eleven years old that is, each pays a third. It will be seen that the only 
"Double Stars," which appeared in the COl'nhill Mag- he made a small boat of his own model, and made financial liability undertaken by the State is for one
azine. In 1865 he published a monogram on Saturn, compartments in the bow and stern which he filled third of the amount of the pensions payable to the aged 
and early in 1866 his " Gnomonic Star Atlas" and with old pieces of cork. He then filled the hoat with and infirm; and these, unless some provision be made 
"Handbook of the Stars_" In 1866 he was elected a water, and was surprised to find that it would not for them, the State is bound to support in any case. 
member of the Royal Astronomical Society, and in 1868 sink, Ilven after four men got into it. It was the first But, of course, the whole scheme is State created, and 
he obtained a seat in its council. In 1874 he was chosen life-boat ever built in this country. He kept on mak- undoubtedly there is State socialism in it. The deduc
one of its honorary secretaries. " Other Worlds than ing improvements until 1819, when a life-boat which tiona from wages are compulsory; so are the payments 
Ours," his first book of science designed for popular he sent to the Massachusetts Mechanical Institute re- and the responsibilities which the employers have to 
circulation, was published in 1870, and was remarkably ceived" favorable mention." This was his first bit of bear in the first pla.ce and the general community after
successful. It has been followed by many other works encouragement. ward. Some show of non-interference by the State is 
from his pen on astronomical suhjects, most of them Six years later he brought to New York the first made by the provision under which the various exist
so writtE'n as to be attractive to lay readers. His buoyant wooden boat, which he called a life-boat.. and ing clubs, guilds, and unions are incorporated into the 
chief scientific work has consisted in the investigation exhibited it in the presence of the leading bhipping machinery of the system, and are left under the man
of the evidence available for determining the structure merchants at the foot of Wall Street. He tossed it agement of the members; but still it is all under the 
of the stellar and nebular universe. Having analyzed overboard, bottom up and endwise, and she righted at supervision of the Imperial Insurance Bureau. The 
results collected by the Herschels, Struve, and others, once. Then he dropped her from the end of a yard- individual workman has no more control over thll 
and carried out a series of original researches, including arm of a ship and she went out of sight, but almost amount which goes to his insurance than he has' in this 
the construction of a chart of 324,000 stars, Mr. Proctor instantly rose to the surface. right side up. He filled country over the payment and disposal of the tax im
was led to a new theory of the structure of the stellar her with men who tried to capsize and to sink her, posed on his beer and tobacco. 
universe. HIl put forth in 1869, on theoretical grounds, hut to no use. The boat was exhibited in other cities, "No act has to be done by the workman in order to 
the since established theory of the solar corona, and and his first order was for two boats from Canada. place himself under insurance; he has literally nothing 
also that of the inner complex solar atmosphere, after· From that time his fortune began. The Emperors of to do, neither to give notice of membership nor to pay 
ward discovered by Prof. Young. Since 1878 he had Russia and Brazil gave him orders for two state barges, personally any subscription. He enters the insurance 
published several volumes of essays on scientific and and he had orders for pleasure boats and yachts. He by taking work; it is only when he desires not to en
general subjects, with two treatislls on "Whist." For continued to improve upon the life-boat, and in 1845 he tel' that he must make a declaration and give proof 
some months before his death he had been at work in had perfected an iron life-boat, but the United State� that membership in another club exempts him from 
the preparation of a popular" Astronomy" on an ex- government refused to order any of them until he had compulsion. The employer is responsible for the work
tensive scale. given it a practical trial. ing of the act wit.h regard to his employes; he has to 

In addition to his other work he was a special contri- Finally, on January 12, 1850, the British ship Ayr- pay t.he whole subscriptions, and is also responsible, 
butor to the SCIENTIFIC AMERICAN. He prepared for shire, with 200 people on hoard, went ashore on the unoer penalty, for the due notifications of ent.rance and 
us specially, at one time, a series of twelve original star Jersey coast, and he threw a line to her and ran his exit of members of a club when required."-London St. 
maps for this latitude, showing the positions of the stars new life-car back and forth several times, and saved all James Gazette. 
for each month in the year. Added to all his other but one. This made him the hero of the day, and 
labors, Prof. Proctor was the editor of linowledge, a when he went abroad to recuperate his health, the 

••• 1. 

popular monthly scientific magazine, published in crowned heads came forward to do him honor. Em- Trlal8 oC Rapid Firing Gun8. 

London. peror Napoleon, before whom he gave a special exhibi- A report has just been made to the British War 
Mr. Proctor made lecture tours in this country in tion of the life-car, knighted him and gave him a gold Office upon the experiments recently carried out with 

1873 and 1875. In 1879 he Illctured extensively in Aus- snuff box. The box bore the imperial monogram and the Maxim gun at 600 and 800 yards, in comparison with 
tl'alia. His first wife having died, he married a lady of crown, and was st.udded with eighty-six diamonds. fire from Martini-Henry rifles. At 600 yards fifteen men, 
St. Joseph, Mo., in 1884, and for some time he made that The Emperor of Russia created him a knight of St. all first or second class shots, fired ten volleys and made 
city his home. Stanislaus. He received medals of honor and diplomas 52 per cent of hits in 3 min. 36 sec., while the Maxim, 

Mr. Proctor was perhaps the most prolific writer of from all of the crowned heads, and when he returned firing the same number of rounds at the same targets, 
his day on scientific subjects, and, as might be expected home he found that his life-car and pontoon wagons made 81'56 per cent of hits in 2 min. 36 sec. At 800 
where an author produces works on such topics with for naval and military purposes had been adopted by yards the results were: 15 Martini-Henrys, 40'66 per 
amazing rapidity, his works were not marked by ex- this government.-N. Y. Tribune. cent of hits in 3 min. 40 sec. ; Maxim, 80 per cent in 1 
haustive research or by so complete and exact accounts _ • • • • min. 30 sec. The targets were arranged so that the vol-
of t.he subjects discussed as would stand the closest Etcltlng Liquid Cor Steel. leys fired by the men were directed alternately a quarter 
scrutiny by experts. In comparison with the mass of Mix one ounce of sulphate of copper, one-fourth of right and a quarter left, the intervals between the tar
popular scientific pUblications, however, his writings one ounce of alum, and one-half teaspoonful of salt re- gets being 12 yards; the Maxim fired 15 shots altern
are remarkable for their general accuracy and thorough- duced to powder, with one gill of vinegar and twenty ately on each target. Further experiments are to be 
ness. He wrote with great clearness, with an enthusi. drops of nitric acid. This liquid may be used either made at unknown dIstances, and as nearly as possible 
asm which communicated itself to his readers, and with for eating deeply into the metal or for impart.ing a l llnder service conditions, at ranges between 1,000 and 
a fullness of detail and illustration which are very wel- beautiful frosted appearance to the surface, according 1,200 yards; and on this occasion the new service rifle, 
cOllle to the student not already a scientist. All his) to the time it is allowed to act. with dial sight, is to be tested. 
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COMPRESSED STEEL CAR WHEELS. or flanges on each roll com,titute means whereby the ! many cases unequally worn wheels can be rerolled in my 

(Continued from first page. ) rim of a car wheel is accurately trued up and the machines and rendered suitable for further and effici-
riage and front supporting disk were removed before metal confined against undue expansion betweeu the ent service. 
th is picture was taken. inner and outer faces of the rim. For admitting Referring to Fig. 6, it will be readily seen that the 

The great machine stands 18 feet in height from the and discharging a car wheel, and for gradually in- flange is perfectly developed, and it will be obvious that 
bed plate, weighs 112 tons, and is capable of exerting a creasing the rolling pressure thereon, the rolls  are it, as well as the tread, must be composed of metal so 
rolling pressure upon the wheel of 2, 500 tons. radially adj ustable, and are locked by adj usting or condensed and worked as to render it well suited for 

The heated wheel is taken from the furnace and temper screws, as is common in rolling mills, and said the severe and trying service to which car wheels are 
placed u pon a disk immediately in front of the opening screws are arranged to be simultaneously operated. I necessarily subjected. 
in the machine intended to receive the wheel. Another also employ driving gearing in a separate housing, and 
mould or disk descends upon the wheel, and the t wo I connect with the rolls by means of coupling bars. I 
are fastened securely together by an axle passing have also provided an axial clamp, by which, when
through the hub of the wheel and drawn tightly to- ever desirable, the web of a wheel may be supported 

Plctet'. New Ice Machine. 

One of the objects creating considerable attention at 
the Jubilee Exhibition in Vienna is the new ice machine 
devised by M. Pictet, of Geneva, who has gone to 
Vienna to personally superintend his exhibit and intro
duce this machine in Austria. In general principles 
the machine does not differ from others, but there are 
some important modifications in detail. Instead of 
using sulphurous acid, as lD his previous machines, M. 
Pictet uses a mixture of sulphurous acid and carbonic 
acid, which has received the name of " liquide pictet. " 
The boiling point of this liquid under atmospheric 
pressure is at _19' C. ,  and at a temperature of +50' C_ 
the pressure of the gas is only half that of pure sulphur
ous acid. The inventor has some theory, according to 
which there takes place an actual chemical combi
nation of the molecules of the two gases when they are 
being liquefied under pressure ; and it is due to this 
property that the work expended in compression is 
much smaller than in any other working agent. The 
" liq uide pictet " is not inflammable, and can even be 
used for the extinction of  fires. It has the further ad-

gether by means of a large key dri ven through with a 
sledge. As these disks exactly fit the wheel, and are 
thus held tightly upon it, there is no chance for the 
wheel to change shape while the tread is  being rolled. 
The wheel is  then tilted upon its carrier and quickly put 
in place between the rolls. A great engine revolves the 
wheel rapidly, and five rolls driven by screws operated 
by a pair of smaller engines press with great power 
u pon the tread and flange of the wheel. It requires 
180 revolutions of the engines operating the screws to 
make one revolution of the screws. The whole process 
of rolling requires only about two minutes. The rolled 
surface of the wheel, as it comes out, is polished, and 
shows clearly the great density of the metal effected by 
the compression. The diameter of the wheel is reduced 
about five-eighths of an ,(wh in the process. The 
wheels are then annealed in the same manner as chilled 
wheels, after which they are ready for use. 

Figs. 2, 3, 4 i llustrate the gearing and mechanical 
combinations of the machine. 

Fig. 5 shows a section of a truck wheel divided by a 
vertical line_ The larger part represents a segment of a 
blank, the other, one-half of the finished wheel rolled 
therefrom. The relation clearly shows the reduction 
in diameter resulting from the action of the rolls_ 

Fig. 6 is  a view of a section of the broken rim from a 
finished wheel, showing the condensation of the steel 
in the flange and tread caused by the great pressure of 
the rolls. 

The Fowler steel car wheel is an integral cast steel 
car wheel, having its hub, plate, and the main portion 
of its rim composed of the metal in its normal condi
tion, with the flange and tread hardened and con
densed in radial and peripheral lines, by process of 
rolling under enormous pressure. It is  made from a 
solid blank of steel. The metal is prod uced especially 
for this purpose and is exceptionally strong. As com
pared with other wheels, it is relatively light (a 33-inch 
wheel of usual section of ri m weighs but 460 lb.) It is 
rolled under enormous pressure to a perfect fi nish. It 
is a1::solutely round and exact in size. It is durable. 
The density of the metal in the tread and flange, re
sulting from the compression during the reduction in 
diameter, insures a greater mileage than is possible to 
either steel-tired or chilled wheels. It embodies the 
requisites of great strength, durability, lightness and 
concentricity. 

'1'he
'
inventor says: The main objects of my inven

tion are to economically correct such peripheral varia
tions as are liable to exist in a solid steel-wheel casting, 
and also to condense and toughen the tread of the 
wheel. My machines can, however, be em
ployed, if  desired, for rolling the rims of 
()ther kinds of car wheels. So far as I know, steel car wheel castings, 
if practically rolled at all, ha ve heretofore 
been so rolled as to increase the diameter of 
' the casting, and such machines as have here
tofore been devised would inevitably pro
duce a finished car wheel of greater diame
ter_than the original casting. My machines 
do not thus increase the diameter of the 
original casting, but reduce it correspond
ingly to the degree of condensation and dis
placement of the metal at the flange and 
tread of the wheel. By said prior method 
the web of the wheel has also been rolled 
simultaneously with the tread ; but by my 
Il:lethod the wheel at  and adjacent to its 
dIll is only opflrated upon, although the web 
might be more or less condensed by addi
tional co-operating mechanism without ma
t�rial l y  affecting my invention. My ma
chines are adapted to properly operate upon 
a car wheel, whether it be wholly COld, or the 
rim heated and the web cold, or the entire 
Wheel heated ; but of course the results 
would be more or less varied in harmony 
with said several conditions. The method 
or process involved is believed to be novel, 
-as well as the cast steel car wheel produced 

s 

during the rolling operation, and I have also provided 
means whereby said wheel may, when desired, be 
axially mounted during the rolling operation. 

As a rule, I prefer the rolls so arranged that an axial 
support for the car wheel may be dispensed with, and 
I have referred to said rolls as being oppositely located, 
and by this I mean that said rolls are so located with 
reference to each other that each exerts an opposing 
rol ling force against that of some one or more rolls 
which are located substantially opposite thereto, and 
w hile in  most cases it may be  desirable to have said 
rolls exactly equidistant, it is sometimes desirable to 
have them variably spaced. 

Instead of relying upon the original heat in the car 
wheel casting, I can usually obtain better results by tak
ing a cold casting and heating it in an annularly cham
bered furnace, which will thoroughly heat the rim of 
the wheel and keep the center sufficiently cool. 'Vhen 
a casting has been thus specially heated, the clamp 
may or may not be used, according to the dimensions 
of the wheel and the degree of heat at its hub and web. 
In some cases a cold casting may be entirely heated and 
rolled, if due care be given to centrally clamping it, as 
described. 

In rolling the tread of a wheel, the reduction in 
diameter may be readily gauged by means of suitable 
calipers, and when an axial. support for the car wheel is 
employed, the careful control of the several rolls will 
enable the diameter to be accurately gauged.  

A cast steel car wheel with its  rim or tread rolled and 
condensed, as in my machine. and by the method de
scribed, is a novelty in the trade, and has special value 

vantage of leaving a greasy dew upon the surfaces of 
the cylinder, piston rod, valves, etc. , rendering special 
lubrication unnecessary. The generator consists of a 
system of seamless copper pipes communicating with a 
chamber, at the bottom of which the liquid enters, 
while the gas is drawn off from the upper part. The 
arrangement of pipes is such as to facilitate an efficient 
circulation throughout the whole of the generatol'. 
The pump is provided with clack yalves ; but to avoid 
the risk of breakage, each valve is controlled by two 
springs, one pressing it down on its seat and the other 
acting :ts a stop when it rises. 

Snake Bite and Yellow Fever. 
Dr. Urias da Si lveira has sent to the Medico-Chirur

gical Society of Rio de Janeiro a quantity of a vegeta
ble substance which is vpry common in the provinces 
-Minas geraes and Barra mansa-and which, he says, 
he has used with great advantage in the bites of 
cobras, especially during the period in which the most 
serious symptoms-hemorrhages and ataxo-adynamic 
phenomena--appeared. He points out analogies be
tween the effects of snake bite and of yellow fever, both 
of a symptomatic and pathological nature, and sug
gests that the drug he sent should be tried in cases of 
yellow fever. 

------------4�+4�.�'-.. �-----------
How Iron R nstll. 

At a recent meeting of the Iron and Steel Institute, 
an interesting com munication was read on the chemi
cal processes involved in the rusting of iron, by Pro
fessor Crum Brown. It was explained that the neces

sary condi tions for the production of rust are 
-first, metallic iron ; second, liquid water ; 
third, oxygen ; and fourth, carbonic acid
both the latter being dissolved in the liquid 
water. Water in  the vaporous condition, 
even in the presence of carbonic acid and 
oxygen, does not affect the metal, except at 
high temperatures, as in the formation of 
magnetic oxide of iron. Liquid water with 
oxygen dissolved in it does not act at ordi
nary temperatures on iron. This is shown 
by the fact that ordinary water exposed to 
the air does not rust iron if the water con-

thereby. SECTIONAL ELEVATION OF CAR WHEEL ROLLING MACHINE. 

tains a substance such as lime or caustic 
alkali. As soon, however, as the lime or 
alkali is carbonized, the water and carbonic 
acid begin to act upon the iron, the first 
result being the formation of ferrous carbon
ate, which subsequently is changed to bi
carbonate and dissolves, and then to reddish 
brown ferric hydrate. As in this process 
the carbonic acid gas is  first absorbed and 
then given off again ,  the continuation of the 
process of rusting is not dependent on new 
carbonic acid absorbed from the air, but the 
original carbonic acid can carry on the pro
cess indefinitely, as long as liquid water is  
present, and oxygen is supplied from the 
air. Once the process is started, it goes on 
rapidly because the porous rust not only 
does not protect the iron, but favors, by its 
hygroscopic character, the condensation of My machine is believed to be novel, in that 

it embodies the combination of a series of circularly-ar
ranged and positively-driven rolls, each having a pair 
of flanges or collars and a rolling face, corresponding to 
the periphery of a finished car Wheel, and a housing 
for said rolls which affords a central space for the free 
reception of a car wheel, so that its periphery may be 
properly engaged by the several rolls. The two collars 

because of the fact that the tread is  thoroughly con- I water vapor from the air as liquid water. A piece of 
densed, and is practically circular, and is considerably iron, therefore, which has begun to rust will contibue 
less in diameter than the original casting. Such rusting in an atmosphere not saturated with water 
wheels can be produced at m uch less cost than the well vapor, an atmosphere in which a piece of clean iron 
known steel tire wheels, or others of a com posite will not rust, because liquid water win condense from 
structure, and yet mine are capable of similarly ex- such an atmosphere on the hygroscopic rust, but not 
tended service with equally desirable results, and in on the bright iron. 
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AN I.PROVED PUNCH FOR BANK CHECKS, ETC. 

A simple and positive feed motion little machine, for 
punching out of checks figures . representing the 
amounts for which the checks are drawn, is now being 
put on the market by th& patentees, the Lowdon Bank 
Punch Company, of Kansas City, Mo. , and is illustrated 
herewith. One of the principal advantages of the ma
chine is the rapidity with which it can be operated, 
which is claimed to be twice that .of other machines of 

THE LOWDON BANK PUNCH. 

this class. The dollar mark is on the left, and it is 
punched before and after the amount. In the machines 
made for the English market a star takes the place of 
the dollar mark, and is punched before, after, and to 
separate the pounds, shillings, and pence. The best of 
material and workmanship are employed in getting up 
this machine, which is also sold at a materially lower 
figure than the rotary machine. The Hoggson & 
Pettis Manufacturing Company, of New Haven, Conn. , 
are the manufacturers of and Eastern agents for the 
machine, and also have the control of its sale in foreign 
countries. .. , . ,  .. 

IX!'ROVED ELECTRICAL SHOAL WATER INDICATOR. 

A simple and efficient electrical device for taking 
,soundings, and giving an alarm on board a vessel when 
it approaches shoal water, is illustrated herewith, and 
has been patented by Messrs. Pedro Vigil and Juan N. 
Revueltas, of the city of Mexico. The body of the 
sOQnder is a metal cylinder, with its bottom wood-lined 
and chambered to receive a central socket in which is 
inserted the lower end of a tube made of insulating 
material, preferably glass, closed at its upper and lower 
ends by disks of conducting material, the tube being 
about half filled with mercury, as shown in the sec. 
tional view, Fig. 1. Brackets on the inner surface of 
the cylinder support a plate having a metallic collar 
inclosing an elastic packing which covers and seals the 
top end of the tube, the rest of the cylinder being 
filled with "hot, to hold the sounder perpendicularly in 
the water. A conical head is fitted to the sounder, and 
a cable passin!! through it, carrying two electrical con
ductors, is attached to the top plate within the cylin
der, one of the conductors being connected with a disk 
closing the top of the mercury tube, while the other 
conductor is connected with a similar disk at the bot
tom. The cable communicates with a battery and 
sounding device, such as an electric bell, upon ship
board, and, the sounder being suspended therefrom, 
normally maintains its vertical position until the ves
sel approaches a reef or re!l.ches shoal water, when it 

AN ELECTRICAL SHOAL WATER INDICATOR. 

turns upon its side, establishing electrical communica
tion between the disks, by which an alarm is sounded 
on board the vessel. 

For (urther information relative to this invention, 
address Mr. Pedro Vigil, No. 4 Providencia Street, City 
of' Mexico, Mexico, 

Jtitufifit �tutrf.t.all. 
The Harve.' Roon. 

The harvest moon this year is that which is full near
est the 23d of September. This year it is the moon 
which fulls September 20. Instead of the ordinary dif
ference between the time of rising, reaching sometimes 
nearly to an hour, this moon, at the time of the autulll
nal equinox, to those in high latitudes rises for several 
days in succession with an interval of only a few min· 
utes, thus really giving much more moonlight than at 

any other season of the year. In the earlier days, 
when labor was scarce, and the interruptions to 
the gathering of the harvest from heavy rains were 
frequent, the blessing of a full moon rising within 
the same hour for three successive days was hearti
ly appreciated by those in northern latitudes, and 
the simple-minded peasant, not understanding as
tronomy, supposed it was a direct intervention of 
the Deity in his favor. This only occurs at this 
period of the year. The moon is  always opposite 
to the sun when she is full, and she is full in the 
signs of Pisces and Aries in September and October, 
these being opposite to Virgo and Libra, which 
are occupied by the sun in that season. Any one 
who will study a celestial globe will see that in 
those two signs of the Zodiac the path of the moon 
is more oblique, that is, it rises from the horizon 
in a smaller angle than during the remainder of 
the year. In plain terms, the moon moving east-
ward in or near the ecliptic, at the rate of about 
thirteen degrees per day, will descend only a short 

distance below the horizon for four or six days in succes
sion, that is, for two or three days before the full and 
two or three days after, thus giving a greater succession 
of early and brilliant moonlight evenings. From her 
position she does seem larger, also, to the eye, and thus 
there is a real glory in the harvest moon found at no 
other season of the year.-N. Y. Jou1'nal Commerce. .. , . . .. 

AN IlIIIPROnD CARTRIDGE SHELL CUTTER. 

A shell cutter of cheap construction, for expeditiously 
removing the surplus material of a cartridge shell, after 

STEIN'S CARTRIDGE SHELL CUTTER. 

loading and before crimping, is illustrated herewith, 
and has been patented by 1;fr. William Stein, of No. 309 
Federal Street, Camden, N. J. The handle is adapted 
to enter the shell, a stationary cutter blade being se
cured in the handle a short distance from its end, with 
the blade projecting from the surface on one side. The 
blade is preferably secured in a transverse recess in the 
end of the handle, the recess forming a seat for the 
tang of the blade, a solid block, circular in cross sec
tion, being united to the handle end by a screw pass
ing through a hole in the shank of the cutter blade and 
into the handle. This block forms a gauge, and one 
screw retains both the cutter blade and gauge in place, 
the surplus material of the shell being pared off by ro
tating the implement in the shell until the gauge comes 
to a seat against the wad of the cartridge . .. , . . .. 

(Jourt or Pateut Appeal8. 
Mr. Culberson, cha irman of the Judiciary Committee, 

has reported to the House a bill to create a Court of 
Patent Appeals. The bill provides that the court shall 
consist of one chief and two associate j ustices, drawing 
salaries of $6,000 per annum, and the proper clerical 
and reportorial force. The court is to have nppellate 
jurisdiction in patent cases coming from United States 
courts and the Commissioner of Patents. 'with a right 
of appeal to the Supreme Court, and all  pending cases 
now before the Supreme Court touching patents, trade 
marks, ,etc. , are to be transferred to the Court of Patent 
Appeals. 

• I . '  • 
IT is stated that plans are being prepared in the 

navy department at Washington for two new monitors, 
which, if the report is to be trusted, will be marvels 
of offensive and defensive strength. They are to 
carry a 110 ton gun, to be heavily armored, and to 
steam 18 knots .an hour, all on a displacement of 3,500 
tons. 

1 79 
AN IXPROVED STOP AND WASTE FAUCET. 

A stop and waste faucet adapted for use either as a 
right or left hand faucet, making one device which 
may be utilized to serve a dual purpose, is illustrated 
herewith, and has been patented by Mr. William 
Briggs, of Nos. 110 and 112 Kent Avenue, Brooklyn, N. 

BRIGGS' STOP AND WASTE FAUCET. 

Y. The key, having the usual apertures or waterways, 
has on its lower projecting end a reduced threaded por
tion to receive the usual locking nut, and in the surface 
of the casing surrounding the key bore are drilled four 
spaced apertures, the proj ecting end of the key having a 
transverse pin, or lugs on its opposing sides. � washer, 
shown in Fig. 2, is adapted to be placed between the 
nut and the lower surface of the casing, the washer 
having aligning lugs and integral pins adapted to en
ter two of the casing apertures. When the faucet is. to 
be used as a right hand one, the washer is made ' to 
engage the casing so that the pin or lugs on the key 
will engage the right hand face of one of the washer 
lugs and the opposite face of the other washer 
lug. To use the faucet as a left hand one, it is Qnly 
necessary to unscrew the nut and reverse the washer, 
If desirable, the lower surface of the casing may be re
cessed to receive the washer, and the apertures drilled 
accordingly, so that the washer will not be visible fr6m 
the outside, the nut then bearing against the face of 
the washer and concealing it. 

• f • • •  
AN IlIIIPROVED COAL CHUTE. 

An apparatus whereby coal may be loaded from a 
high coal dock into the hold of a vessel below without 
pulverizing or breaking the coal, is shown herewith, 
and has been patented by Mr. John H. Du B6is, of 
287 Park Avenue, Hoboken, N. J. A mast is mounted 
on the dock where the fixed chute is located, with a 
windlass for raising and lowering a hinged chute, �nd 
attached to the outer ends of the latter is a seriB� of 
connected hoppers. From the lowermost hopPEl� a 
rope passes over pulleYR on the boom and mast, hi sri,ch 
way that by drawing upon the rope the whole serie� of 
hoppers may be inverted, or one or more in succes$lon, 
as the filling up of the vessel proceeds. The hoppers 
are connected together by pivoted links, and .their 
lower open ends are of gradually diminishing area, so 
that the discharge from each hopper will be sl(}�er 
than that of the hopper discharging into it. III each 
of the hoppers is a plate acted upon by an adjusting 

Du BOIS' COAL CHUTE. 

screw, as shown in the sectional figure, whereby the 
discharge opening of the hopper may be increased or 
diminished. In this manner the drop of the coal from 
the chute is retarded at each hopper, or from one hop
per to the other, and from the last to the hold, · and all 
breaking is a.voided. 
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AN IMPROVED TOBACCO PIPE. 

A pipe in which the tobacco can be pressed down in 
the bowl, or loosened if pressed too closely, and in 
which t.he bottom of the bowl can be conveniently 
scraped and cleaned, is illustrated herewith, and has 

been patented by Messrs. Thomas B. Whitledge, 

George W. Kenner, and Michael Rueckert, of St. Mary's, 

Mo. To a ring plate on the edge of the bowl is h inged 
a cap or lid, having air holes, this lid having at its base 
a web, showll in Fig. 3. A pU8her rod passes through 
the top of the cap and the center of the web, carrying 
at its lower end a disk constituting a tobacco presser, 
this disk having perforations, while a curved bowl-

3 

® 
AN IMPROVED TOBACCO PIPE. 

cleaner arm projects downward from its edge. A spiral 
spring around the pusher rod holds it normally in the 
position shown in Fig. 1, but the rod has a shoulder 
adapted to engage a slot in the web at the base of the 
lid, whereby it may be held in the position shown in 
Fig. 2, for  the partial rotation of the cleaner arm in the 
bottom of the bowl. 

----------__ .� . •• �I-.------------
AN IMPROVED STORE SERVICE APPARATUS. 

A carrier for cash, messages, and parcels, etc. , from 
one place to another in a store, is illustrated herewith, 
and has been patented by Mr. Hubert Hebert, of 
Lake Linden, Mich. Between a post located near the 
cashier's desk and one in another part of the store is 
stretched a track formed of a rope or strip of any suit
able material, a suspended carrier traveling on this 
track by means of grooved wheels. On the bottom of 
the p!:otte to which the wheels are secured are the 
downwardly extending compartments of the carrier, 
as shown in the sectional view, both open at the bot- I tom

. 

' and having side openings near the top for insert
ing money or parcels. On the lower ends of the com

partments is held a bottom adapted to cover one or 
the other of their open ends, the bottom being held to 
slide longitudinally on guideways, and being locked in 
place by bolts sliding vertically. On the front and 
rear of the bottom are downwardly extending lugs 
adapted to engage the front and rear edges of plates 
secured to the posts, preventing the bottom from mov
ing with the carrier as the latter nears the end of its 
route, a short tube on the inner end of each plate 
being adapted to register with the open lower end of 
one of the compartments. On the top of the plate to 
which the grooved wheels are secured are lugs against 
which operate the free ends of vertical springs secured 
to each of the end posts, the springs being acted upon 
by levers fulcriuned on the posts, the cords connected 
with the ends of the levers having dependent balls or 

$titutifit  �mtri'lu. 
operator sending the parcel, etc. , at a distance from 
the cashier's desk, can bring the carrier back again. As 
the carrier in its forward movement nears the cashier's 
desk, the downwardly extending lugs on its bottom 
engage the edges of the plate attached to the post, 
so that the bottom is held while the carrier moves for
ward the width of.one of its compartments,its open com
partment then registering with the tube over the desk, 
so that the parcel or money drops out. On the post at 
the cashier's desk there is, also, a pin adapted to open 
a spring clamp secured to one of the compartments of 
the carrier, the clamp being adapted to hold written 
messages, which are released by the contact of the car
rieI' with the pin, so that the message drops out on the 
desk. 

... . .  , . 

A VlllaKe Destroye d  by Ice. 

Advices from the fishing village of Kerschkaranza, in 
Kola, a peninsula on the White Sea, describe a wonder
ful phenomenon, new in Arctic annals, which took place 
on January 5th Jast. At 4 o'clock in the morning the 
inhabitants were awakened by a series of heavy, dull 
detonations, like heavy artillery. Shortly afterward 
a great ice wall to the northwest, several hundred feet 
high, was seen to be moving toward the village, doubt
less in consequence of the pressure of the ocean of ice 
outside. The ice hills came slowly but irreSistibly on
ward, and passed over the village, which they com
pletely erased, and kept onward for a mile inland. The 
ice traveled a mile and a half in four hours. The vil
lagers saved their lives, but little else.-Philadelphia 
Press. 

. , . , . 

A FINGER SHIELD FOR MUSICIANS. 

A simple and inexpensive device for the protection of 
the fingers of musicians while pl aying on stringed in
struments, such as the guitar and harp, has been pat
ented by Mr. Anton Ahlquist, of Ishpeming, Mich. ,  and 
is illustrated herewith, Fig. 3 showing the device in 
transverse section. It consists of a curved strip of 
metal adapted to receive the end of the finger or 
thumb, and provided with a covering of leather or 
analogous material. To the outer surface of this cov
ering is applied a mixture of Venice turpen tine and pine 
pitch, preferably mixed in about the proportions of 

AHLQUIST'S FINGER SHIELD. 

three parts of turpentine and one of pitch, the design 
being to thus render the playing more comfortable and 
illlsure a more positive action of the finger upon the 
string. 

"' . 4  • • •  

Carbon •• 

There are said to be 150,000 carbons burned daily in 
the electric lights used in the United States, of which 
100, 000 are manufactured in Cleveland, Ohio. Six 
years ago all the carbons burned in this country were 
made in a single room in Boston. Now there are 
twenty carbon furnaces in Cleveland alone. The car

bons are made chiefly of the 
residuum of oil after it has 
been refined, and the deposit 
about natural gas wells is also 
coming into use. The mate
rial is ground to a powder, a 
l ittle pitch is added, and the 
substance is then placed in 
moulds. These are packed in 
boxes and the latter placed in 
a furnace, where they are sub
jected to the most intense 
heat. 

The capacity of an ordi
nary furnace is 45,000 carbons . 

•• • •• 

A BLOWER is being placed 
in the Shaw mill, Bath, Me. , 
and a tunnel is being led 
from the mill to the electric 
light station, about fifty yards 
distant, by which all the saw
dust of the mill is to be blown 

HEBERT'S STORE SERVICE CARRIER. from the mill to the electric 
light station, where it will 

handles within easy reach. Each of these cords also be used for fuel. There is said to be considerable 
has an attached block adapted to release a catch by reJOlcmg among 'longshoremen that this is being 
which the carrier is held in locked position, when the done, as for several years past the sawdust of the 
pull on the cord has put the propelling spring under mill has been thrown oVerb{)ard, . and the depth of 
sufficient tension. The cord extending from one post the river and docks has been materially lessened in 
to the other near the ceiling is so connected · that the consequence. 
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AN IMPROVED CUT·OFF VALVE GEAR. 

An improved cut-off for regulating, automatically, 
the travel of a valve of a steam engine according to thfj 
speed of the main driving shaft is illustrated herewith, 
and has been patented by Mr. George B. Rait, of 

RAIT'S CUT-OFF VALVE GEAR. 

Everly, Iowa. A shaft block secured to the main 
driving shaft has parallel ways on two of its sides in 
whi ch fit the parallel side walls of an eccentric made 
to slide thereon, an expansion spring within the central 
opening of the eccentric, as shown in the sectional 
view, bearing against one of its end walls and against 
the adjacent end of the shaft block. This spring is 
balanced by a vertically swinging lever, mounted at 
right angles to the block and eccentric, weighted at its 
outer end, and engaging the eccentric at its inner end 
to throw the eccentric against the action of the spring, 
the latter being of sufficient tension to hold the eccen
tric in its proper position for the desired rate of speed. 

When the speed exceeds this rate, the ball of the lever 
is thrown outward by centrifugal force, causing the ec
centric to slide toward the center on the shaft block, 
and making the valve cut off sooner, thus admitting 
less steam to' the cylinder, and diminishing the speed 
of the engine, until the normal point is reached. The 
eccentric is preferably made in two parts, as shown in 
one of the views, fastened together by bolts and rivets, 
for convenience in placing on the guideways of the 
shaft block. 

• • • • • 

AN IMPROVED LETTER BOX DOOR PLATE. 

A door plate adapted to serve for the name and nUlfi
bel', to show office hours, or give other information, and 
also adapted for use as a letter box door, is illustrated 
herewith and has been patented by Mr. Rolf Stafsvick, 
of No. 187 North Morgan Street, Chicago, Ill. The 
frame is formed of a rectangular casting, arranged to 
furnish such compartments as desired, the exterior as 
well as the longitudinal and transverse bars of the 
frame being rabbeted on the back to receive glass pan
els. In the hack of the upper bar are formed right
angled recesses for receiving the pivotal ends of a Y
shaped frame, as shown in Figs. 2 and 3, the pivots be
ing held in their places by setting the metal of the frame 

STAFSVICK'S LETTER BOX DOOR PLATE. 

partly over them. In a recess in the back of the tv}> 
bar is a rod which supports a spiral torsion spring, one 
end of which rests upon the Y-shaped frame in such 
manner as to press it in the direction required to close 
the letter box door, behind which, inside the door, the 
letter box is arranged. 
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Selentlfie Belleareh. ·  mountain sides until they find them built by the sea 

.. In the early years after the foundation of the into islands and coasts. With microscope and crucible 
government, a few great men were interested in the they study the constitution of granite, basalt, trachyte, 
philosophy of science, in its facts, and in research. and other rocks, wherein appear the crystal forms of 
Franklin was a physicist, Jefferson a naturalist, and many minerals. They show that the grand mountain 
Gallatin an anthropologist. These and other great form, with its crags, and peaks, and grottoes, where 
men of the time drank deeply at the fountain of forests stand,  where lakes are em bosomed, and where 
science ; but they were statesmen, or they had other cataracts flash in the sunshine, is indeed an aggrega
callings and made the advancement of science a second- tion of many gems beautiful in form and brilliant in 
ary purpose. But slowly scientific men rose, one after color. 
another, who devoted their entire energies to research. .. B ut man is not satisfied with the knowledge which 
In thl\ last generation a galaxy of great scientific men comes with the study of the inorganic realm ; he essays 
appeared in the American firmament : Henry, Bache, to tlolve the mysteries of life. An army of men is en
Pierce, the Rogers brothers, Gray, Baird, and many gaged in the investigation of vegetable life. They find 
others. These men devoted their lives to research and minute but beautiful plants that grow as dust on polar 
instruction in science. In 1840 they organized the As- ice ; in dank fields they flnd fungi, on rocks they find 
sociation of Geologists and Naturalists, and in 1848 they mosses, on the waves they find sea weeds, on tropical 
transformed that society into the American Association trees they find orchids, on the prairies they find asters, 
for the Advancement of Science. Since that time the in the savannas they find lilies, in the jungle they find 
society has embraced in its membership all or nearly all palms. in the forests they find oaks. on the mountain 
of the scientific men of America, and in the list of its flanks they find sequoias ; and they stud y all these 
officers-presidents, vice-presidents, and secretaries- forms and a thousand more, and out of their study grows 
the names of many of the illustrious scientific men of the science of botany. Then they must know how 
the country are enrolled. these forms became, and they trace their origin in the 

" Most of the great men of that /!eneration have sailed dim past, and they exhume the forms of plant l ife from 
away on the unknown sea. A few only, like Dana, the tombs of ancient meadows and groves. 
Hall. Newberry, and Lesley, remain to guide in our .. Then another army of men is engaged in the in
councils and to cheer on the labors of the present gen- vestigation of animal life, and they find the land and 
eration of investigators. The society which they or- sea teeming with varied forms. In the sea the coral 
ganized has grown with the growth of the country and animals grow and build their weird structures. On 
the far more rapid growth of science, until it em braces the bottom and shores of the sea mollusks crawl, carry
a membershi p that constitutes a vast corps of laborers ing with them their pearl· lined holQe8. T� are 
who occupy the border land of knowledge, which is moll usks in all the lakes, in all the rivers, in all the 
the field of research. To enumerate in systematic order brooks, and in all the ponds, and they wander over the 
the fields of research occupied by the various members lands and climb the trees. On the lands there are 
of this association would be to formulate a. classification crawling worms, and in the seas crawling articulates, 
of the sciences. and the world is covered with crawling insects. The 

. .  Atoms, mountains, and worlds, with all inorganic ants live in cities of their own building, ihe bees live 
bodies and all inorganic motions, are to be examined on the clover blossoms, and the butterflies play among 
in the study of the inorganic realm. The phenomena the roses. The fishes swim in the waters, the reptiles 
of nature are qualitative and quantitative, and out of crawl in the marshes, the birds fly in the air, and the 
quantitative relation the abstract science of mathe- beasts roam over the land. These animal forms are 
matics has been developed, and this science of measure� studied and classified, and we have systematic zoology. 
ment is rapidly being applied to the qualitative sci- But this is not al l of zoology. In the life of every 
ences. There are many men engaged in mathematical living thing there is a wonderful history of transfor· 
researches. There are members who stud y the stars, mati on ; so zoologists study the birth, growth, and 
com pu te their distances, and determine their courses, death of animals. Then they discover the origin of 

, and who are seeking to solve the mysteries of the con- present tribes, by investigating the forms of life that 
stitution of the bright sun and the pale moon ; for on have existed in the past, and they call upon the rocks 
the chariot of light they drive through the storms of to reveal their evolution. 
the greater orb and explore the dim fields of the lesser. .. Man 'essays to learn the marvelous structure of the 
Others with patient labor seek to discover the nature human form, and the working of this complicated 
of light, of electricity, and of gravity-the mysterious organism, and the processes by which the materials of 
force that impels the universe. There are others, many the world are transformed into brawn and brain, and 
others, who are investigating the minute constitution. by which the powers of the dead universe are trans
of matter and determining its many forms. These formed into life. This study gives us the science of 
forms are forever changing. The crystals of the rocks human biology_ Having learned how men live, scholars 
that make up the mountain mass are dissolved and seek to learn how men may live lon ger. In his quest 
their atoms redistributfld in new forms, and chemical to know, man has transformed plains ' into fields, 
changes are in progress wherev!'r human investigation prairies into gardens, forests into orchards, tribes of 
can penetrate. The tree grows and decays, and man is wild beasts into herds and flocks ; he makes the cataract 
but a form-a m�uld, through which streams of atoms his slave, and laughs at the lightning '; the multitude 
pour in waves of chemic change. So the chemist stu- of enemies by which he was once surrounded have now 
dies the laws which govern the constitution of bodies become his friends ; in his puissance he seems to have 
and under which they are forever flux. There are conquered all ; but while he has subdued many of his 
others who are studying the molar motion!! and me- great enemies, he is surrounded by hosts of infinitesi
chanical powers by which waters are made to turn mal foes. He fears no attack of the lion, but he sur
mills, winds to waft vessels, and steam to drag cars. renders in death at the attack of the microbe, yet by 
TheI'e are others who study the atmosphere which light of science he seeks to disarm and destroy these in
bathes the earth. They study the corning and going finitesimal foes. 
of storms, where fierce cyclones are born, how the cold .. Man is an animal in body, stomach, and legs ; but 
wave creeps from polar regions, and the hot wave from then he is an animal with opinions, and forever he has 
the tropics. There are others who are studying the been systematizing these opinions into philosophies. 
surface of the earth-the lands and seas in all their In the earliest philosophy everything was endowed 
places and forms. At the far North there is a region with life and deified-stones, trees, fountains, forests, 
walled by ice, a million and a half square miles in extent; beasts, winds, wave8, and stars ; and the mysteries of 
but even into this land of ice they penetrate. About the universe were explained by making all these things 
the South Pole there is an area of seven million square intelligent actors. From this, the earliest philosophy 
miles inclosed by a barrier of ice-an unknown region of the lowest savage, it is a long way to the philosophy 
into which the modern scholar is bound to enter. Be- of science, and there have been many stages. That 
tween these walls the whole habitable earth is spread, hollow dome, the firmament, has become infinite space; 
and they are exploring all its seas, navigating all its the wind, that was at first believed to be the breath 
rivers, climbing all its mountains. and threading all its of beasts stationed at the four corners of the earth, has 
canons. at last become the circumambient air in motion under 

" A great army of men is engaged in the study of the physical laws ; the flat I:!pace of earth has become a 
constitution of the earth-the origin of mountains and globe ; astrology has become astronomy ;  alchemy has 
valleys, of hills and prairies, of volcanoes and geysers, become chemistry ; witchcraft has become medicine ; 
of cataracts and caves, and of rivers and lakes and beast gods have become domestic animals ; and nature 
seas. They examine the great coral reefs and islandH gods have become energies that can be used as the ser
of the sea, and they study the great coral rocks of the vants of man. The history of these opinions and of 
land-the fossil reefs and islands of ages gone by. the philosophies into which they are woven ' is now ,a 
Cli mbing among cliffs, they study the anatomy of dead theme for the investigation of many men. 
volcanoes, and climbing to the brink of craters, they " So the members of this society are prosecuting in
study the physiology of living volcanoes. If  an earth- vestigations in the realms of motion, life, and mind ; 
quake rends the rocks, they measure the vibrations of and there is such a division of labor that every great 
its waves, and with the eye of science penetrate to the science included in these realms has its devotees. It is 
center of the disturbance, and draw u pon their maps a goodly work, it is a grand work. " 
the lines of weakness in the crust of the earth. They • • • I • 

follow the sands that are washed by storms from the WE have received from Mr. W. H. Mowrey, photo

* From the addre •• of Major J. W. Powell, Director of the United 

States GeologIcal Survey, delivered as Presldm.t of the American Associa

tion for the Advancement of Science at the Cleveland meeting, August 15, 
1888, l1li reported iu tile /IlIectricQl Jiln{Jineer. 

grapher, Milford, Mass. , a couple of instantaneous 
photos. of railway trains stated to be moving at the ve
loci ty of 40 miles an hour. The details are excellent 
and the pictures very pleasing. 

®oneeponLlenc:e • 

The Barnard-Brooke Come'" 

To the Editor of the Scientijlc A.me1·ican : 

1 8 1  

The comet discovered by Barnard, September 3, was 
independently discovered by me the next morning, 
September 4. My discovery was promptly announced 
by telegraph the same morning to Dr. S wift, of the 
Warner Observatory, Rochester, the news of Barnard's 
discovery not reaching me until this morning, twenty
four hours after my telegram of discovery was sent. 

The comet is near the head of Monoceros, and is onl y 
visible in the early morning sky with good telescopes. 

It is rather faint, round, with some central condensa-
tion. WILLIAM R. BROOKS. 

Smith Observatory, Geneva, N. Y. , Sept. 5, 18t;8. 
.. . . . . 

Elee& rleUy In the Blackawlth Sbop. 

To the Edito,· of the Scientijlc A.merican :  
I wish to suggest through your valuable paper an 

easy and, I believe, novel means of testing the condition 
of horses' feet. 

Take a battery or magneto machine, one that gives 
a light current, say such as can only be felt with moist 
hands. Attach one terminal to the animal's bit, the 
other to the shoe. If the horse suffers frolU the shoe or 
nails, he will squirm under the test. If there is no irri
tation, it will pay no attention to it. A little electrical 
science in the blacksmith shops would locate much suf-
fering. J. C. HENRY. 

San Diego, Cal. 
• • • • • 

An Inaeel Clond In New York. 

To the Editor of the Scientijlc A.merican : 
The people of Watkins and vicinity have j ust wit

nessed a very curious phenomenon. Commencing at 
about 4: 50 P. M. , and continuing nearly an hou r, a 
storm of small insects resem bling winged ants swept 
through and over the valley in such dense clouds as to 
obscure, to a great degree, the bright afternoon sun
light, and drive pedestrians from the streets to the 
shelter of their homes, where windows and doors were 
tightly closed to shut out the intruders. The storm 
swept rapidly north ward, against a brisk breeze, and 
long after the main body had passed, dense but de
tached swarms could be seen high in air, hurrying in 
the same direction. D. T, SLAUSON. 

Watkins, N. Y. , September 9, 1888. 

. ,  . . .. 

The Canala oC the Planet Rara. 

To the Editor of the Scientific A.me1·ican : 
I have read with some interest the paper in the 

SCIENTIFIC AMERICAN SUPPLEMENT of September 8,  
from Science, written by William H. Pickering of Cam
bridge Observatory, Mass. , on the physical aspect of 
the planet Mars, but I think his argument in regard 
to the matter of the vegetable canals (1) is very weak, 
and to my mind he makes an absurd suggestion in re
gard to the possibility of these lines not being water 
canals. He states : " If the canals be artificial , why fill 
certai n of them up every year, later to be reopened ? 
Think of the labor invol ved covering over and , then 
reopening a canal say 60 m iles wide by 3,000 miles 
long, and all in the space of a few weeks. " As Mr. 
Pickering itl not an engi neer, it probably does not oc
cur to him that it may be easier to draw the water out 
of a canal than to fill it up, as he seems to think is ne
cessary. This could be done in a few weeks without 
any trouble by the Inhabitants of Mars, and when the 
canal was dry, it would not be visible frol11 the earth. 
Again, when the water at certain seasons was let into 
the canal again, it would gradually reappear. This 
would seem to be a simple manner to account for the 
appearance and disappearance of the canals, and 
somewhat more practical than Mr. Pickering's idea 
that they would have to be filled up every year. 

I should seriously object to contract to fill up a canal 
60 miles wide and 1 , 000 miles long in th ree weeks, and 
I don't believe there are any contractol"s on Mars who 
would undertake the job ; 'but to open a ga te and let 
the water flow out is not such a serious undertaking, 
and would appear to produce dry land in a much more 
inexpensive manner than Mr. Pickering's method 
(which I trust is not patented). 

RUSSELL THAYER . C. E . ,  M. Am. Soc. C. E. 
Philadelphia, September 7, 1888. 

Silver Alloy •• 

Pure silver is a metal of only an inferior degree of 
hardness, in consequence of which silverware manufac
tured frOID the pllre metal would be su bject to rapid 
wear, and for this reason it is ,renerally alloyed, ex
cept for articles for the chemical laboratory. Silver is 
1D0re frequently alloyed with copper, besides this it is  
also alloyed with gold and aluminum. , Alloys con
taining silver and nickel, or silver, nickel and zi nc, are 
much employed in the manufactuTe of tableware 
and articl� de luxe, which, while being of a handsome 
white color, are much cheaper than thotle frOID silver 
and copper, which was formerly much used in the 
manufacture of silverware. 
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A GUnOAT FOR THE GREAT FRENCH EXPOSITION. 

The gunboat Farcy, after a successful trip from 
Lyons t9 Paris, in which she passed through 233 locks, 
cast anchor in front of the Alma bridge, where the ar
rangement of the port seemed to favor the proposed 
scheme of taking her out of the water by means of a 
portable railway, in order to carry her to the Palace 
of Ind ustry. 

This very interesting operation was performed with 
complete success, on the 25th of July, in the space 
of a few hours, and some idea of it is given in our 
engraving. 

The gunboat Farcy, which was built in 1886 by na
tional subscription, is 65 feet in length and 16 in 
wid th. She carries a 57!;; inch gun weighing 13,200 
pounds. Her draught is but 2 feet, and this permits 
her to navigate in water of but slight depth. She 
passed without trouble through all the locks of the 
Bourgogne, Yonne, and Upper Seine canals, the nar
rowest of which is but 16 feet, and made her trip 
without the least accident, stopping only near Corbeil 
in order to al low the engineers of the Decauville works 
to study the arrangements to be made in order to re
move her from the water at Paris and take her to the 
Palace of Industry-an operation that we should not 

1tittttifi c �mtrj,att. 
which was taken up behind the boat in measure as 
she advanced, and was laid down in front. 

The laying of the Decauville track was done so rap
idly that, when no obstacle presented itself, it was ef
fected at the rate of 1,500 yards per hour with a forcA 
of eight men ; but it was necessary to stop frequently, 
so as not to interfere with the passage of the tramway 
cars, which are very numerous on the Alma bridge, and 
the total operation last.ed fifteen hours. 

On arriving at door VI. of the Palace, near the 
Ledoyen restaurant, it was found that the boat was too 
wide to enter, and the managers of the exhibition hesi
tated at the expense of laying her upon her side and 
taking her in in that manner. To avoid swelling the 
expenses, Mr. Farcy proposed to introduce her on her 
keel, with a slight inj ury to her sides or a slight scratch
ing of the door frame, for it needed an extra space of but 
six-tenths of an inch to allow her to enter and take her 
place upon the large basin constructed in the center of 
the Life-saving Exhibition.  All applications made to 
the Ministry of Fine Arts, however, were fruitless, and 
the authority to scratch a few stones or displace them 
for a fe w days was pitilessly refused. The gunboat, 
therefore, had to beat a retreat for a few feet, so as not 
to interfere with traffic in this part of the Champs 

[SEPTEMBER 22,  1 888. 
are assured, a few years ago of an expensive and re
spectable upholsterer. Moreover, a woman who was 
employed to do the un picking work of the trade in
formed the lady of the household that the practice of 
stuffing bedding with dirty rubbish and rags was very 
general , and that few beds or bolsters contain only the 
materials of which they are supposed to consist." 

.. , . . .. 
Spra,lng Bartlett Pearl!l. 

The practice of spraying or faintly showering young 
fruit with liquid poison, to destroy the noxious insects 
which inj ure it, has for many years been practiced by 
successful fruit growers. It has proved particularly 
advantageous to apples and pears, and more especially 
to the Bartlett pear, which from its earliness and 
texture appears to be particularly liable to the at
tacks of the codling moth and of the curculio. The 
work is done when the young fruit stands erect, ready 
to hold the poison in its upright cup, and when the 
young pears are between the size of peas and of cher
ries. It is sometimes necessary to repeat the opera
tion two or three times, to replace what may have 
been washed off by heavy rains. The most commonly 
used poison is Pa ris green, thoroughly mixed and 
stirred with 700 times its bulk of water, and faintly 

THE FRENCH GUNBOAT FARCY EN ROUTE FOR THE PALACE OF INDUSTRY, PARIS. 
have thought possible had we not ourselves witnessed 
it in its minutest det.ails. 

We shall not deRcribe the Decauville track, which is 
sufficiently well kno wn, over 4,000 miles of it having 
been put down in various parts of the world. The im
provements made in it by Mr. Decauville in recent 
years permit of the carriage of 34, and even 48 ton 
guns on a two foot gauge, which has the great ad
vantage over broader gauges of allowing of curves 
of very short radius-say 25 feet with traction by 
horses, and 65 feet with traction by locomotive
while the 3� foot gauge does not permit of the 
practical use of curves having less than 150 feet radius. 
A track of this type WitS laid on the bottom of the Seine, 
and extended to the top of the incline at the entrance 
to the Alma bridge. Two three-axled 9 ton cars hav
ing been sent down this track into the water, the gun
boat was placed directly over them, and, as soon as 
she bore upon the first, a strong tackle, actuated by 
three horses, began to haul her out of the water. A 
few minutes thereafter, her stern bore upon the other 
car and she then began to ascend the incline. Reach
ing the top, a portable Decauville turntable changed 
her direction nearly at right angles, and, in a few 
minutes, she crossed the bridge where our artist has 
represented her. 

The distance to be traversed between the bridge and 
the Palace of Industry was 2,000 yards, but, as there 
was but a single carriage to be effected, Mr. Decauville 
found it preferable to use but a thousand yards of track, 

Elysees, and it was decided that she should remain out- and universally showered over the whole tree. It de
side of the Palace of Industry upon the Decauville rail- stroys all the codling worms, just hatching in the calyx 
road that had transported her. where the moth has laid its eggs, and long before the 

Parisians, then, are going to have, during the whole pears are half grown the rains have washed off all 
summer, the somewhat rare spectacle of a ship railway, the poison, so that it is perfectly safe to eat the fruit 
which will give them some idea of what the Americans when mature. 
wish to establish as a competitor at Panama. Paris green is a very imperfect remedy for the cur-

Let us add that Commander Farcy has decided to culio on plums, and usually destroys ' only a part, 
allow his gunboat to be visited upon the payment of an but it seems to be more efficient on pears, and, to
entrance fee, the amount thus collected to go to th e II gether with the codling moth, this remedy does valua
Fraternal Society of the Old Defenders of the Country. ble work on them. We have had an opportunity the 
-L'lllustration. present season of comparing, or rather contrasting, 

• , • • • the two modes of treatment. An orchard of Bartlett 
Death In Bed Bobterl!l. 

A medi(,,al officer of the health department was speak
ing recently about the danger that lurks in diseased 
bed clothes, to a Mail and Express reporter. 

" Take notice," he said, " of the fact that disease and 
death Inrk in the very pillows and bolsters on which 
we lay our heads at night. It is easy to talk of down 
and feathers, but it is a fact, if they were cut open, 
these articles would be often found to be more or less 
stuffed with the moat heterogeneolis materials. Pil
lows, bolsters, and beds have been examined and found 
to contain portions Of filthy', coarse black serge, a.ppa· 
rently parts of · soldiers'- coat sleeves, pieces of dirty, 
greasy silk dresses, old worSted braid froni. the borders 
()f women's gowns, soiled linen rags and colored calico, 
and even nuts and walnut shells and piMes Of crinoline 
wire. Th� bedding in this case waa bOUiht - new, we 

pears was sprayed three times, the rains partly inter
rupting its action. The result now is that the heavily 
loaded trees are bearing scarcel y a defective specimen, 
while a tree, likewise heavily loaded, growing forty 
rods distant in a garden, has nearly every pear more or 
less distorted and disfigured by the codling worms in 
the calyx and core, and by the curculio at  the sides. 

We have described more in detail the process of 
spraying in our past numbers. London purple, if pure, 
and when not choking or obstructing the fine spraying 
rose, answers as well as Paris green, and some orchard
ists have used the white arsenic, which they find 
cheaper and quite as efficient, but it is  considered 
more dangerous than Paris green, because it does hot 
exhibit so distinctly, in any vessel in which it has been 
used, its peculiar and conspicuous green color.-Cotln
try (Jentleman. 
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New O bllervatory. 

Denver is about to have an astronomieal observatory 
that will rival the famous Lick.- Observatory in Cali
fornia. Its dome will rise from a plain and have 1,000 
feet greater elevation. The building and instrument 
have been provided for through the liberality of W. 
B. Chamberlain, of Denver. The framework of the 
metal dome is of iron and steel, and is made as light as 
is consistent with a high degree of rigidity. The cover
ing is of galvanized iron. The weight of the dome 
will be about twelve tons, andothe devices for making 
it revolve easily are very ingenious ; the endeavor is to 
substitute rolling for sliding friction. For this pur
pose a live ring is employed. This consists of a number 
of wheels set at equal distances around a circular 
track ; on the circumferences of these the dome rolls. 
The telescope, which is now being completed, will be a 
very valuable and expensive instrument. The dia
meter of the object glass will be 20 in. and the length 
of the tube about 26 ft. , of the best hard rolled steel. 

. . . . .. 
AN IMPROVED PUG MILL. 

A mill designed to thoroughly and economically mix 
and grind clay, and force the tempered clay into the 
mould box of a brick machine, is illustrated herewith, 
ano. has been patented by Mr. Henry Woodcock, of 
Perth Amboy, N. J. On the base of the machine is 
mounted a steam cylinder, together with a frame sup
porting the receptacle in which the clay is worked and 
tempered. This receptacle has a circular pan at the 
top, helow which is a cylindrical mill, in the bottom 
of which are two passages through which the clay 

WOODCOCK'S PUG MILL. 

drops · into a hopper below, in the center of which a 
vertical shaft is stepped. A spider frame is carried by 
the shaft in the circular pan at the top, the arms of 
the frame having blades and a scraper, to work the 
clay and force it into the mill below. In this mill the 
shaft carries arms for agitating and working the clay, 
and a propeller for forcing it through to the hopper, as 
shown in the sectional view. In the hopper the clay is 
further worked, and forced through passages in the 
bottom to boxes below, there being in each box a 
follower, both of them connected to the same piston 
head in  the steam cylinder by piston rods, so that both 
are operated at. the saine time by a single steam cylin
der. Each follower is provided with a plate at its upper 
edge to close the openings at the bottom of the hopper, 
when the followers are thrust forward to force the 
tempered clay out of the machine. 

,. • •  J • 
New York as a Milling Center. 

There is a steadily growing impression that New 
York City is destined to be one of the chief milling 
centers of the country ere long. There are many co
gent reasons for this belief. Being the leading seaport 
and moneyed center of the country, with a large stor
age capacity, and also the natural terminus of the 
principal rail ways, as well as the Erie Canal, the availa
ble supply of wheat is generally likely to be abundant. 
Furthermore, as it draws its supplies from all quarters 
of the country, the assortment is, of course, apt to be 
better than ordinarily obtainable at interior points. 
This will assuredly give the miller a decided advan
tage. Loud complaint has been heard recently from 
the West, but particularly from winter wheat States, 
regarding the difficulty of obtaining supplies of 
wheat 3.t prices on a parity with those current in 
New York. These facts have indnced several gentle
men of means and experience to erect a first class 
mill here. A mong the leaders in this enterprise are 
Messrs. B. B. Stewart, a well known citizen of Cincin
nati, J. C. Ott, of the Produce Exchange, and William 

�titutifi ' �mtri,au. 
Staten Island. The property is 987 feet deep, 300 feet 
wide in the rear, and 265 feet front on the water. The 
dock will have 20 feet of water at high tide and 14 
feet at low tide. Moreover, the Baltimore & Ohio Rail
road will run tracks down the entire length of the 
property. This will give first-class railway as well as 
water facilities. Hence wheat can be delivered direct 
from cars or boats into the mill, and the flour out in 
the same way. -P1'oduce Exchange Repo1'te1'. 

. . . .. .. 
Purification or Mercury. 

The following process for the purification of mer
cury has been in use for some years at the Physical In
stitute at Kiel with the best results. The mercury con
taining chemical and mechanical impurities is poured 
into a glass tube, into the lower end of which is 
cemented a piece of bamboo cane which acts as a filter. 
The mercury passes through this into a larger glass 
tube almost entirely filled with dilute nitric acid (1 in 
50), and on leaving this bath is sufficiently pure for some 
purposes. The distilling apparatus to prepare chemi
cally pure mercury consists of a glass tube about 15 
mm. wide and 80 cm. long, at top of which is a bulb of 
about 6 cm. diameter. The open end of this tube is 
placed in an inverted bottle with the bottom knocked 
out. Through the cork in the neck of this bottle is 
passed a second tube about 1 cm. wide and 145 cm. long, 
which passes through the other wider tube and up into 
the bulb at the top of it. This narrower tube is also 
contracted into a capillary one about 40 cm. from the 
top, and at the lower end is bent upward. To work the 
apparatus, the wide tube and bulb are filled with mer

cury and inverted, which creates a 
vacuum in the bulb, and more mer
cury is poured gradually, drop by 
drop, into the narrow tube to increase 
it, and the apparatus then acts like a 
Sprengel pump. The bulb is then 
heated by the flame from a circular 
burner, and distillation takes place 
continuously, the absolutely pure mer
cury flowing out at the bent .. up end of 
the smaller tube. Unless the atmo
spheric pressure varies greatly, the 
apparatus can be left at work night 
and day, and only requires the addi. 
tion of mercury two or three times in 
24 hours. 

• • •  

AN IJlPROVED DRILL GRINDER. 

A drill grinding machine which call 
be sold at a moderate price, and which 
will hold twist drills varying in size 
from � inch to 2 inches, is illustrated 

herewith, and has recently been perfected at the Wash
burn shops of the Worcester Polytechnic Institute, 
Worcester, Mass. The wheel spindle has a conical bear
ing, adj ustable for wear, while the emery wheel is of 
cup form, the drill being applied so that its perfect 
grinding does not depend upon a perfect wheel surface, 
a. new place on the wheel being used each time a drill 
is ground. The workman places the drill in the V
shaped holder, sets the pointer on the scale to a figure 
corresponding to the diameter of the drill, and with the 
thumb of the right hand places the drill with its lower 
cutting lip against a projecting gauge which secures its 
correct position. The drill holder is then pushed for
ward till the drill nearly touches the wheel, where it 

After. the first lip is ground, and before the holder is 
backed away from the grinding wheel, a pointer is set 
which indicates when both lips are ground alike. 
There is no adjustment of chuck h olders, the rest for 
the shank of the drill being readily adjustable, and the 
end stop being adjustable for any length of drill from 
16 inches down to a mere stub. The drill point is 
ground to a helicoidal surface of 59 degrees, and the 
adjustment for drills of various diameters is obtained 
by a combination of angles in the sliding holder, giv
ing always the right adj ustment when the pointer 
stands at the figure on . the scale corresponding to the 
diameter of the drill to be ground. 

AN IMPROVED RAIL PUNCH. 

A punch for making bolt apertures in rails, and 
specially intended to supersede the use of the ratchet 

HULME'S RAIL PUNCH. 

and drill for such purpose, is il lustrated herewith, and 
has been patented by Mr. Isaac H ul me, of' Yaqui nil., 
Oregon. On a downward extension of one end of the 
frame is pivoted a bar adapted to be brought uPllg.a.inst 
the base of the rail and ' held in engagement with the 
foot of a vertical arm pivoted to the other end oC the 
frame. This foot passes through the opening in the 
bar, and has an offset to engage its' bottonl', as . shown 
iil Fig. 1 .  In one downward arm a punch screw is ope
rated by a wrench, the central line of the screw and 
punch coinciding with a die held on the inner end of 
the other arm of the frame, and made in the form .of a 
collar opening into a longitudinal aperture in the arm. 
As the operator turns t;he screw in which the punch i s  
fitted, bringing its  outer end against the body of the 
rail, the die in the other arm resting against the oppo
site face of the rail, the punch forces an apertUl'e in 
the body of the rail , the punched part passing into the 
opening in the die corresponding with the punch. The 
device is designed to be very simple and d urable, and 
has a handle for conveniently moving it from place to 
place. 

. . . , .. 

THE plant now employed on the .Manchester ship 

Sumner. The mill, which will be chiefly bdck, and A TWIST DRILL GRINDER FOR GRINDING DRILLS FROM. ONE-QUARTER INCH TO TWO INCHES DIAMETER. 
s�;x. stories high, with a daily capacity of 1,500 barrels, 
is now being constrncted under the personal super- ilJ clamp�d by tb.e haD(ile at the left. Then the grind- canali ncludes 98 locomotives, 3,221 wagons, 51 steam 
yision of Mr. William D. Gray, the well known e:xpert ing is done ·with the two bands, the correct form of navvies, 49 steam cranes, and 104 pumping and other 
pf,th� firm of E. P. Alli s  & Co. , of Mil waukee. No the cutting lip being made by rocking the holder and engines, with 161 horses and .8, 568 men and b(}ys. 
f)lI.ins, or money will be spared to make this mill per- drill about a vertical axis at the same time that it is Almost the whole of the land required for the construe; 
feet in every respect. The location is an excellent one, fed forward by the hand wheel. The amount ground tion of the canal has now been acquired by the com
being at Mariner's Harbor, on the KiU V�m .. KuH, .off is gauged by the lett hand on the f(;lilQ wheel handle. pany. 
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A. Sapanelle Paper l'IIaker on Cheap Labor. 
The following original notes by an eminent Japanese 

official connected with the Japan government mills 
and printing offices are taken from the English Paper 
Trade .Review : 

After m y  travels through different countries, and 
from what I noted with regard to the difference of 
wages in two places, viz. , C hina and the United States, 
I am induced to . say that with regard to the wages 
question I have clearly seen the truth of the funda
mental proposition laid down by almost all political 
economists, that it is not trade unionism which has 
raised the wages of labor. Wages are only higher or 
lower according to the proportion of capital invested 
for the maintenance of working people and the n um
ber of working people in  existence. In case the capital 
destined for the maintenance of working people is 
excessive compared with the number of working peo
ple existing, employers are obliged to bid against each 
other to secure them, and it is quite certain that the 
opposite will take place when the number of working 
people is in comparative excess to the capital destined 
for their maintenance. This is the only way the wages 
of labor are adj usted in the natural course of things. 

That the United States is a most thriving country 
and rapidly advanci ng in the acquisition of riches is a 
fact well admitted by everybody. The capital destined 
for the maintenance of the industrious classes increases 
there so rapidly that, notwithstanding the great num
ber of immigrants from all parts of Europe and China, 
the scarcity of hand labor is felt by employers every 
year more and more. The conseq uence is high wages. 
Holyoke (in Massachusetts) is the greatest focus of 
paper making in the world, and ' 200 tons of paper are 
there turned out every twenty-four hours. During my 
stay there of two years, four large new mills were 
erected, giving employment to about 600 hands at 
least. . Paper machine tenders whom I knew were 
picked up as managers, and back tenders took their 
place as machine men. With such circumstances it is 
impossi ble for employers not to bid against each other 
for workmen. For a town like Holyoke an increase of 
600 inhabitants in two years is not to be got unless 
there be an extraordinary stimulus. Thus increased 
capital means increased improvement of the condition 
of working people. Men may possibly object to re
ceiving too high wages, but under such circumstances 
they will  be obliged to accept the same I U nder con· 
trary circumstances, in a country where the capital 
existing for the maintenance of 'the industrious classes 
is sensibly decaying, it is quite absurd to �expect a lib
eral reward of labor. 

No trade union can bring about improvement in a 
state of things which is the natural and irresistible re
sult of the struggle for existence. In America paper 
machine men earn about ten shillings a day, and rag 
pickers about four shillings, while provisions are 
cheaper than here, thus being a favorable state of 
things from two points of 'view, and making the real 
recompense of labor higher than in England. It is not 
the actual magnitude of natural wealth but its con
tinued increase which occasions rises in the wages of 
labor. It is not, accordingly, in the richest country, 
but in the most thriving, that the wages of labor are 
the highest, viz. , in the one which grows rich fastest. 

At present England is certainly richer than the 
United States of America, but the wages of labor are 
m uch higher in the latter country because it is more 
thriving and progresses the fastest in acquiring riches. 
As soon as the increase of capital is stopped, the state 
of things changes. When capital stops increasing, 
population does not stop increasing. The same will 
progress until very low wages stop the importation of 
labor from other places and discourage early marri
ages or' decrease the number of marriages by - the 
unprofitableness of children. In fact, the multiplica
tion of the species was so fast in the United States of 
America that it is said to have doubled in twenty-five 
years, this being due to both immigration and multipli
cation. Labor is there so well rewarded that a numer
ous family of children, instead of being a burden, is a 
source of opulence and prosperity to the parents. In 
Englaud a young widow with four or five children 
would have a poor chance of obtaining a second hus
band, but there it is frequently looked upon as almost 
a fortune. The value of children is the greatest of all 
encouragements to marriage. Thus a liberal reward 
of labor encoural!ing marriage will tend to increase the 
population, to keep pace with the increase of capital, 
and at last, when the wages of labor become very low, 
so that the bU l'den of children discourages marriage, 
then the population will cease increasing. 

'!'hrough the wealth of a country be very great, yet 
if  it has been stationary for a long time we must not 
expect its wages to stand high. The fund destined for 
the payment of wages lliay be very great, but i f  it be 
for several centuries the same, the number of people to 
be em ployed every year can easily be supplied, and 
at last people naturally multiply beyond the number 
which can be employed. High wages mean an increase 
in the number of marriages and (',onsequent increase 
in the popula.tion. Thus at last wages come down to 
the lowest rate consistent with common humanity. 

Statistics show that when trade is good and the price taining all the colors of the rainbow, some of whose 
of provisions low, there is  an increase in the number of hearts are solid crystals of amethyst and topaz, and 
marriages. They also show, at the same time, that as only a slight degree from the diamond in hardness. 
soon at! it finds the ;least encouragement, population Every color found in nature or the arts is reproduced 
never fails to increase. in these fallen agatized monarchs. 

Working people cannot expect a high reward of ' • , • , • 
labor when their numbers are excessive. Employers PHOTOGRAPHIO NOTEB. 
cannot monopol ize a high profit by simply cutting Photo-Litlwgraphy and Etching Acids.-The Photo. 
down wages. News prints the following as the actual formula now 

Capital is always seeking the best attainable invest- used by Dr. Eder : 
ment, and when any particular business is very profit- Photo-Lithogmphy ; Transfer Pape1·. -30 grammes of 
able, fresh capital seeking investment is natu!,ally intro- gelatine and 15 c. cm. of glycerine are dissolved in 1, 000 
duced, creates more employment, and raises wages for grammes of water, and the solution poured upon the 
that particular business. Thus the workpeople enjoy paper. One-fourth of the quantity mentioned is sulli.
a portion of the profits of good business. In the com- cient for a sheet measuring 45 by 50 centimeters. 
mercial field of free competition, no one can enjoy the Sensitizing.·-100 grammes of ordinary bichromate 
monopoly of good profits. If business prospers, both of potash is dissolved in 2,000 c. cm. of water and liquid 
employers and hands should be well off together, and ammonia is added until the solution becomes of a pale 
in  the same way both should lose when trade is bad. yellow color. The transfer paper is i mmersed in this 
With a natural state of things this is an inevitable con- solution until it becomes quite flexible. 
d ition, and it was exactly  so for centuries. For transfer paper containing albumen, alcohol may 

From what I have said it is, I hope, clear that trade with advantage be added to the sensitizing bath. The 
unions cannot raise wages. To intend to raise wages formulre then reads, 100 grammes of bichromate of 
by trade unions is . .  to cast dirt up against the skies ; potash, 1, 600 c. cm. water, 400 c. cm. alcohol, and am
w hat has been cast up will come down on your face, " monia as before, until the deep orange color is replaced 
that is to say, it will ruin your business. by pale yellow. 

It may be said that trade unions did raise wages by The paper, after exposure under a negative, is, while 
com pelling em ployers to arbitrate, but it is not trade in the dry condition, inked with a velvet roller, and 
unionism which has done this, but general prosperity then, after immersion in cold water, it is developed 
in trade and business which supported workingmen's with a pledget and with the velvet rone�. The transfer 
requests. Suppose, for the sake of argument, that on to the stone is effected in t:he usual way. 
unions do raise wages, then we have encouragement to SU1iace Etching on Stone.-The stone bearing the 
marriage, increase of population, and the same amount image from either photo-lithographic or other transfer 
of enjoyment as used to exist before. paper is treated in the usual way, and li ghtly etched 

Then comes the question of the true and permanent with dilute nitric acid and gum. The whole stone is 
remedy for a low rate of wages. This question becomes then covered with powdered resin, and this is rubbed in 
more serious and important as civilization advances, with a tuft of (lotton wool. Two narrow strips of mill
and there are several opinions on this point-all differ- board are then held by an assistant, so that they lie 
ent. Almost all of them advocate the breaking down along the sides of the stone, and so that the edges of 
of the present system of social organization, viz. , to the mill board rise about 2 or 3 mm. above its surface. 
abolish private property. Without going to such an Meanwhile a strip of wood of about 8 centimeters in 
impracticable extremity, what I think working people breadth, and covered with an absorbent cloth, has been 
should do is to raise the standard of liYing. By stand- moistened with ethel'. It is now slowly drawn over the 
ard of living I mean a certain standard of comfort, etc. , surface of the stone, the strips of millboard serving as 
below which a nation or class does not venture to de- guides to keep it from touchinl!. By the action of the 
scend. For instance, in England, to be tolerably well ether vapor the resin is softened and combined with 
fed ,  clothed, and lodged, is considered a proper style of the ink. The etching may now be completed with a 
living by the industrial classes. Now, in C hina I noticed stronger solution of nitric acid and gum than before. 
that millions of families are living in small boats called .Etching Liquid for Zinc.-1, 000 c. cm. of water is 
san pan, which expression literally translated means mixed in a flask with 1,200 grammes of ordinary nitric 
.. three boards. " The boat in question consists merely acid of 400 , 80 grauunes of common salt is then added, 
of three big boards. Their poverty is of the lowest de- i ana when dissolved 300 grammes of .. strong " acetic 
gree i maginable, the next step downward being actual acid is poured in. Red fumes of n itrous acid are given 
starvation. The living of a whole family in a boat l out, and the open flask is left in an airy place for five 
12 X 5 feet seems to be the lowest extremity to which ' or six days. There is then no further, or but very 
the Chinese are willing to descend, thus showing the slight, evolution of gas, and the acid is ready for use. 
difference in the standard of living in these two coun- The first etching is carried on with acid of froUl 50 

tries. to 60 Baume, and occupies from five to fifteen minutes. 
If the English working people change their habits For later etchings the acid may be used of double the 

(If living, and become capable of as low a standard of strength given, or even more. 
living as the Chinese boat-living people, the popula- Preseroing .Albumen Sensitive Paper.-At the recent 
tion of England may at length increase till it brings English photographic convention Mr. G. W. Webster 
them down to the said level. Thus we see what in- related his experience as follows, which we take from 
fluence the standard of living has upon the well-being the Photo. News : So little has the subject been noticed 
of the British workman. Hence I say the true and of late, that I am quite prepared to believe that some 
permanent remedy of low wages is the raising of the of the members here present, whose patronage of pho
standard of living, which can be accomplished by the tography has not been very protracted, may now hear 
spread of good general education. If I am not mis- of it for the first time. Take a pound of ordinary 
taken, I can safely say that for true prosperity of the washing soda, and dissolve in two q uarts of water ; by 
"industrial classes-which means the liberal reward of using boiling water the dissolution is facilitated. 
labor-e.ducRte your children by an means in your When cold, sheets of blotting paper are d ipped into it, 
power instead of resortin.g to unionism. slightly drained, and then piled in a heap with alter-

The next question is, How does the high standard of nate IIheets of dry blotting paper, the oblect of this 
living affect the cost of production in general ? It addition being to permit  j ust the right amount of 
may seem that a high standard of living will raise the liq uid to be retained that will enable the paper to be 
cost of production, but this is by no means the case. readily handled, thoroughly wet porOllS paper falling 
The wages of labor are the encouragement of in- to pieces as soon as it is l ifted. Ne:n, the paper is 
dustry, which, like all other h uman qualities, iIll- hung in a current of air till dry, then thoroughly ex
proves in proportion to the encouragement it receives. siC(',ated at the fire or in an oven, and stored away for 
Plentiful ' subsistence increases bodily strength, and future use. This we may call ,. soda paper. " It may 
hope in a man of bettering his condition animates him be em ployed either for preserving paper to be kept 
to exert tllat strength to the utmost. Where wages some time before being printed, or to keep prints a 
are high, we.find workmen active. good color which may have to be kept in the frame 

Chinese .labor is three times as cheap as that of over a day. For the former purpose the dried, sensi
English people, but also j ust as m uch less productive. tized, alb umenized paper is either rolled up w ith soda 
A fact that struck me very m uch was the following : paper, or otherwise kept in close contact with it, as, for 
In Japan ordinary labor costs say one &hilling per day, example, by placing alternate layers of soda paper and 
in England say three shil lings, and in the United sensit.ized paper in a printing frame, and pressing down 
States of America four shillings, and yet paper manu- as though a print upon a negative were in progress. 

: facturers in all these three co

. 

untries are paying almost I For keeping paper white while printing for one, two, 
the same for the production of each pound of paper. three, or more days in the hottest weather, all that is . 

. ,  . ,  • necessary is to substitute soda paper for the ordinary 
ChalcedoDY Park. felt pad. Any one who has not yet tried the svda pads, 

Mr. William Adams, Jr. , was the discoverer ' of the and will only once attempt their use, w il l  be surprised 
celebrated petrified forest of Arizona, now generally and pleased at the remarkable difference in  color that 
known as Chalcedony Park. This deposit is situated will be seen between paper so treatt!d and that printed 
about 25 miles southeast of Holbrook, in Apache under the usual conditions, when it has be�m in  the 
County, Arizona. The silicified trees are found pro- frame for a few days. In hot weather the one exhibits 
truding froIll the volcanic ash and lava, which is cov- · very little discoloration, while the other is absolu tely 
ered with sandstone to the depth of 20 to 30 feet. Sec- useless for any but the crudest of results. I have tried 
tions of this fallen forest, whose only rivals are the both monosodic and disodic carbonates in the pure, as 
giants of the Yotlemite and Calaveras, lie around in also in commercial qualities, but the common washing 
profusion, measuring from 2 to 10 feet in diameter, con- soda of commerce answers every purpose. 

. ' . . 
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!!!IMPLE EXPERIMENT!!! IN PHY!!IICI!!. 

BY GEO. M. HOPKINS. 

The descent of a falling body along an inclined plane 
is governed by the same law that controls the fall of 
free, unimpeded bodies, t. e. , ,. the spaces traversed are 
proportional to the squares of the times of df\scent." 
This law does not apply to the descent of a body along 
any curved path. A body descending a concave path 
will be accelerated at the beginning of its fall. A body 

. descending a convex path will start slowly, and will be 
accelerated at the end of its travel. 

Three cases are here considered : First, that of a 
body rolling down an inclined plane ; second, that of a 
body descending a concave circular curve ; and third, 
that of a body descending a cycloidal curve. In the 
case of the inclined plane, if  the. nody falls two feet the 
first second, it will fall four feet the next second, eight 
feet the third second, and so on. In the case of the 
concave circular curve, the fall of the body will be ac
celerated rapidly at the start, and the body will reach 
the point of stopping qUlckel' than the body on the 
inclined plane, although it travels over a longer dis· 
tance. In the case of the cycloidal curve, the body ac
quires a high velocity at once, as its path at the begin-

J tieufifie �meri,.au. 
leg is  jointed a brace which hooks over one of the cross 
pieces of the middle track. 

To the upper cross bar are soldered wire eyes, sup
porting a wire bent so as to form three cranks for sup
porting the balls, and releasing them all together. The 
rods of which the tracks are formed are about three 
feet long. The cycloid track is made first, the others 
being cut off to match. A method of laying out the 
cycloid curve is shown in Fig. 2. At the end of the 
base line, A D, draw the line, C D, perpendicular to 
A D. Describe a generating semicircle (in this case of 
nine inch radius) tangent to A D, at D. Draw the line, 
E C, parallel to the base line. Divide the semicircle 
into any number of equal parts-six for example-and 
lay off on A D and E C distances C 1 , l' 2', etc. , equal 
to the divisions of the semicircle ; draw chords, D 1, 
D 2, etc. From points 1', 2',  3' ,  etc. , on the line, C E, 

with radii eq ual to the generating semicircle (9 inches), 
describe arcs. From poin ts 1 ' ,  2', 3' , 4', 5', on the line, 
D A, and with radii eq ual successively to the chords, 
D 1, D 2, D 3, D 4, D 5, describe arcs cutting the preced
ing, and the intersections will be the points of the curve 
required. Through these points the curve is drawn and 
the wires for the cycloid track are bent so as to con-
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wire cross pieces fastened by soldering, and two wire 
feet are attached to complete the apparatus. No par
ticular rule is required for the construction .of the 
cf\ntrifugal railway. The only precaution necessary is 
to see that the height of the higher end of the railway 
is to the height of the circular part in a greater ratio 
than 5 to 4. 

A ball started at the higher end of the railway fol
lows the track to the opposite end, IIond at one point i l l  
its travel it is held by centrifugal force against t i l e  
under side o f  the track in opposition t o  the force of  
gravity. 

In Fig. 4 is shown a spiral railway upon which a ball 
rolls down u pon a track consisting of two rails arranged 
vertically one over the other. The track is formed of 
two wires bent spirally and connected by curved cross 
pieces, as in the cases already described. The upper 
convolution of the spiral is twisted so that the ball 
may start on a horizontal track. During the descent 
of the twisted portion of the track, the ball acquires 
sufficient momentum to cause it to follow the vertical 
track, being held outwardly against the rails by centri
fugal force. The descent of the ball is accelerated. The 
spiral railway represented in the engraving is two feet 
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g. 2.-lIETHOD OF DEI!!CRIBING THE CYCLOm 

Fig. l,-I!!WIFTEI!!T j)E!!ICENT APPARATUI!!. 

Fig. a.-CENTRIFUGAL RAILWAY. 

ning is practically vertical. This curve has been called form to this curve. The track, when completed, must 
the curve of swiftest descent, as a falling body passes sustain the same relation to a horizontal line as the 
over it, frOID the point of starting to the point of stop- curve in the d iagram sustains to the base line, A D. 
ping in less time than upon any other path, excepting, Another method of describing a cycloid is to fix a 
of course, the vertical. 

. 
pencil in the edge of a disk and roll the disk on a level 

The cycloid has another property, in virtue of which surface, without slipping, with the pencil in contact 
it has been called the isochronal curve. A body will with a smooth board or a piece of paper, the curve 
roll down this curve from any point in its length to the being started with the pencil at the lowest point or in 
point of stopping in exactly the same time, no matter contact with the base line. 
where it is started. For example, if it requires a second A ball is supported at the upper end of each track 
of time foJ' a ball to roll frOID the upper to the lower by the cranked wire, and when the three balls are l ib ·  
end of the  curve, it will also take one second for a ball erated simultaneously by quickly turning up the 
to roll from the center of the curve to its lower end. cranked wire, it will be found that the ball on the cy-

Apparatus for illustrating these principles is shown cloid reaches the point of stopping first, the ball on the 
in Fig. 1. It does not differ m uch from the ordinary circular curve coming next, the ball on the inclined 
apparatus used for the same purpose. It is, however, plane being slowest of all. 
inade entirely of wire, and iH arranged to fold . so that If two cycloidal tracks be placed side by side, it will  
it occupies li ttle space when not in use. The inclined be found by trial that a ball started from the middle 
plane and cu rves, down which the balls roll, are all of or at any point between the ends of one of the tracks 
SUbstantially the same construction. The rails of will reach the point of stopping no sooner than the 
the tracks are formed of one-eighth inch brass wire. ball started at the top of the other track. In fact, if 
These rails are connected by curved cross pieces having the tracks are accurately made, both balls, if started 
ends bent at right angles and soldered to the under simultaneously, will reach the bottom at the same 
surface of the rails. The lower ends of the rails are time. 
connected by angled wires with a cross bar, A, which The centrifugal railway shown in Fig. 3 is made in 
is bent forward, then upward, to receive the board. R, the same manner as the tracks already described. Two 
forming the stop for the balls. The upper ends of the wires are bent into spiral loops aronnd a cylinder, and 
rails are connected by angled wires with a cross bar, the extremities are curved upwardly as shown. The 
C, which receives the loops of tb ; wire leg,. D. To the two curved wires are connected together by curved 

Fig. 4.-I!!PIRAL RAILWAY. 

high, six inches in diameter, the rails being % inch 
apart. 

.. .. .  I • 

Detection oC Ga. Leakage. 

Dr. Bunte's method for detecting gas leakage by 
means of palladium paper has been rendered still more 
delicate by Herr Schauffiers, who uses, to every three 
parts of chloride of palladium, one part of chloride of 
gold. The increase of  sensitiveness may be partly due 
to catalytic action, that ,is, to the mere presence of the 
gold, perhaps to the action of traces of acet.ylene upon 
the gold solution. The solution used for making the 
paper contains % per cent of chloride of palladium 
and % per cent of chloride of gold. One pint costs 
about 9s. , and will steep filter paper enough for 8,000 
to 11,000 tests. The main sources of error are tobacco 
smoke, stoves, and smoky chimneys, which let carbonic 
oxide into the room, the vapor of fusel oil, onion smell, 
mercury vapor, and sulphureted hydrogen. 

. .. .  I .  -

ACCORDING to Prof. Sargent, the strongest wood 
in the United States is that of the nutmeg hickory of 
the A rkansas region, and the weakest is the West 
Indian birch. The most elastic is the tamarack, the 
white or shell bark hickory standing far below it. 'l'he 
least el!tstic, and the lowest in specific gravity, is the 
wood of the Pions aurea. The highest specific gravity, 
upon which in general depends value as fuel; is· attaiDed 
by the blue wood of Texa.s, 
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DGIDUllIG llIVElITIOllS. 'strjPjl, 8!lt edgewise, with 'their convex portions facing A doubling winding machine has been, 
the concave' portion� of 'ihe adjacent strips, making' a patented by Mr. Alphonse Ryo, of ' Ronbaix, Nord, 
mat designed to be largely self·cleaning, and presenting France. Its constmction is such that, by the oscllla
a scraper'like rubbing SIlrface· for ·removing mud and . . tion of a vertically swinging frame or bracket, tbe axis 
dirt frol!l boots or shoes. of the yarn guides is raised and they are arrested at the 

A gate has been patented by Mr. : 

[SEPTEMBER 22, 1 888. 

The charge;{qr Insertion und6f' thtll Mad i8 0n6 Dollar 
a line J"Or eac1t in8ertion : dIxlut eight word8 to a line. 

Adverli8em6ntB must be reCe;'D6/l at publication qjfI1:6 
(18 earlu (18 Thur8/lay fnorning to f1ppe0/l' in nealt i8aue. 
Pattern letters and figures to place on patterns for 

A snow plaw has been patented by 
'Mr: 'Thomas Y. Wilolford; of Augusta, West Va. This 
Invention covers an Improvement in that class, of plows 
baying a revolving wheel In front, ' with peripheral 
cutters or scrapers tbat diJl iiltO the . snow 'lind remove 
it to either sid,e. being' mounted on a ·  truck or car and' 
.propelled by a: locomotive. 

Urbian L. Shaw, of Westfield, Ind. It consists of a: 
series of vertical strips or slat.s to which diagonal and 
Pllrallel bars are pivoted in such manner that the gate 
niay be opened hy folding the parte up at one side, the 
construction being simple, while the gate will not be 
easily clogged by snow or ice, and cannot be readily 
raised by animals. 

same level by an adj ustable stop bar, to throw their 
eyes well forward within reach of the attendant; to 
render ea8Y the piecing up of the yarn, tbe invention 
also covering various novel features of constmctionand 
the arrangement of parts . 

castings. (H. W.) Knbdl't & Son, Seneca )'alls. N. Y. 

• • •  

ItIBCELLAlIEOUS IlIVElITIOllS. 

A wash�g mach,ine has been patented 
by Mr. Alhert M. Wilson, of Greenleaf, Kansas. This 
iiIvffution covers a novel construction and combination 
'Of ' parts in a machine designed to work easi ly  and 
qnickly cleanse 'the clothes, while heing simple, inex· 
Pensive, and durable. 

A machine for cutting key seats has 
been patented by Mr. George Benson, of Durham, Eng
land, It is for cutting key seats in wheels or pulleys, 
and is a reciprocating cutter in a frame having a slotted 
bed plate with adjustable clamps, and other novel 
features, heing adapted to ·hold the saw or cutter to its 
work and automatically relieve it in i ts up stroke, to 
accurately adjust for the depth of cut, and provide for 
holding wheels of  different thickness and diameter. 

All books, app., etc., cheap. School of Electricity, N.Y. 
Wanted-Upright blowing engine, cyld. 24/1 to 30" 

dia., to give 30 lb. press. Address, with detans, G. S. W., 
P. O. box nl, New York. 

' . A dish washer has been patented by 
]lfr. William D. Miller, of Florence, Mass. It consists 
of ' a bnndle of connected links or rings of wire attached 
to' a suitable rigid handle, whereby the washer may be 
conveniently and effectively used without plltting the 
h&nds In water. . 

A nut lock has been patented by Dr. 
Aaron C. Vaughan, of Shane's Crossing, Ohio. It con
sist. of a relatively thin spring nnt having both the 
�y of the nut and Its thread curved, by bending the 
nut after threading, to clamp the bol t by its own elas
ticity j ust outside of the regnlar nut. 

A folding fire blower has been patented 
by. :Mr. James M. MCMeen, of Danville, III. It is  made 
of two series of plates pivf)ted to a central strip, and 
connected at their outer ends to side strips carrying 
fasteners for engaging the jambs of the fireplace, the 
deVice being readily folded to occupy but little space. 

/>. hat stretcller has been patented by 
Mr.', Gustav E. Scbellman, of New York City. Com
bined with an oval shaped divided main band, and a 
screw for adjusting· its sections in or out, are independ
imtty adjustable onter curved wings to conform to the 
exterior of the ' sectl'<ins, to make a hat conform to 
�,�"�ial �r peculiarsAApes of the head. 

A leader for scarf neck bands has been 
�;f�nted'by Mr. Michael D. Levy, of New York City. 
1(t;; for attachment to tbe free end of the band of the 
�f, for drawing tfiti extremity of the band throngh 
ih� searf, and consists of a long narrow body, flattened 
'lit �ne end and with books at the other end, with 
�per8 for the pOint8 of the hooks. 

. A. t�"OuSers stretcher has been patented 
by Mil c;ieorEe a. C.onr�en, of Baltimore, Md. Com
,bined witb a rectangular frame and a cross bar fitted 
ck,' slide on its side .pieces, are a stationary and a sliding 
't:latnp, ,with other novel features, designed to make a 
stretcher, toat iii easily inanipulated, Inexpensive, and 
'tha:t will M all in one piece. 

A tricycle has. , been patented by Mr. 
Patrick Gallagher, of New York City. It has a front 
guMe wheel and rear driving wheels mounted on a light 
and. strong iron framework, with a suitable seat, the 
m!Li:hihe belng proPl'lIed by a crank handle mounted in 
�rWs pi"oted .to n'prlghts on the frame and secured in 
posit�n fly adjusting bolts. 

.A · guide for sewing machines has been 
Piit�nted by Mary E. 'Hunter, of Osborn, Ohio. This in
vention covers a novel construction of gange plate, es
pllilially :adapted. .for� nse in sewing straw braid, and 
'WhUlQ may. be applied t8 any sewing machine, whereby 
th6' braid .may. he .held easily to place, so it c·an be 
rapidly and accurately stitched. 

A wall heating system has been pa
tented by Mr. John D. Parker, of Fort Riley, Kansas. 
A series of fiues is formed in the walls, communicating 
with a furnace in the lower part of thE' building, so that 
the heat of the furnace may he communicated to the 
walls and thence through the bUilding, there being 
grates In the apartments to regulate tbe temperature by 
sn pplying the remainder of the heat necessary. 

A mustard package has been patented 
by Mr. William P. Crary, of Brooklyn, N. Y. It is pre
ferably made of glass, with a lid fitted upon it, com
bined with a sheet of lead and a sheet of paper placed 
between the lead and the contents of the package, the 
package being sealed at the edge of the lid by a strip of 
paper or other material Recured by an adhesive sub· 
stance both to the lid and the body of the package. 

An apparatus for stopping and starting 
vebicles has been patented by Messrs. John J. Hooker, 
of Tideswell, Stockport, Derby County, and Herman 
Lescher and Robert G. Schwarz, of London, England. 
It consists of a spring barrel sliding on one of the 
wheel axles, with friction clutch and other gear, where· 
by power may be stored on descending hills and in 
stopping, and given ont to the' axle for propelling the 
car in starting. 

A wire fence building apparatus has 
been patented by Messrs. John A. Hooton and Gilbert 
L, Wiard, of Clifton, Neb. This invention is desi21led 
to .provide an inexpensive spool rack and connected 
tension devices by which the wires may be held and fed 
in pairs to the twisting device, and maintained at uni
form tension to assure proper weaving in of the pickets, 
accomplishing the work with economy of time and 
labor. 

An apparatus for casting traps has 
�n patented by Mr. William M. Smeaton, of Camden 
Town, Middlesex Connty, England. It has a sectional 
core consisting of two movable sections at approxi
mately right angles to each other, two hinged sections 
carried by one of the movable sections, while there are 
loose sections on the latter, with other novel features, 
for casting a complete trall for water closets, etc., in one 
piece, without seam .r joint. 

A well digging apparatus has been pa
tented by' Mr. William Lowman, of Marionville, Pa. 
This invention covers an improvement on a former pa
tented invention of the same inventor, in apparatus for 
digging wells for water, oil, or gas, which may be 
quickly set up and taken down, is easily folded and 
(l8l'ried hy a single wagon, and in which the leverage is 
such that one man can operate the drill to sink wells 
with advantage and facility. 

A process for reducing ores has been pa
tented by Messrs. Theodore Michaut, Pierre Connoy, 
and Frank J. Wiest, of Boulder CIty, Col. It consists 
in mixing the pulverized ores with a pnlverized com
pound of stated proportions of feldspar, carbonate of 
lime, slllca, carbonate of powsa, etc., and then subject
ing the mixed mass to heat, the process being especially 
designed for desulphurizing auriferous pyrites and other 
snlphurons ores. 

A regenerative gas furnace has been 
patented by Mr. Gottfried Pietzka, of Witkowitz, 
Moravia, Austria-Hungary. It is designed for rever
beratory furnaces used for smelting pig metal, reheuting, 
puddling, etc., the gas generators being at one end of 
the furnace and the regenerators having reversing 
valves and beiug connected with the ends of the fur
nace, the waste gases being passed through the regenera
tors, after which air is passed through them in connec
tion with the gases from the generators. 
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1. Elegant plate, in colors, of a dwelling lately erected 

on Jersey City Heights, N. J.,  with floor plans, 
sheet of details, etc. Cost, fourteen thousand 
dollars. 

2. Elegant plate, in colors, of a comfortable dwelling, 
costing nineteen hundred and fifty dollars. Floor 
plans and details. 

3. Perspective view and floor plans of a beautiful 
residence at Rochelle Park, near New York. Onr 
engraving was made from " photograph taken 
specially for the SCIENTIFIC AMERTC ' !Of  !'�::.� -
ING EDITION. 

. . 

4. Perspective and floor plans of the residence of 
I. C. Goodridge, Esq" at Rochester; N. Y. 

5. A Queen Anne cottsge lately erected in Rochelle 
Park, near New York. Perspective and floor plans. 
Cost, five thousand six hundred dollars, complete. 

6. ' A beautiful seaside cottage, at Bath Beach, Long 
Island. Floor plans and perspective. Cost, abont 
two thousand five hundred dollar.: 

7. A modern cottage for eighteen hundred dollars, 
lately built, at Asbury Park, N. J. Perspective 
and floor plans. 

8. A beautiful house in the colonial style, lately 
Ilrected. in Rochelle Park, New Rochelle, N. Y. 
Perspective view and floor plans. Cost, ten thou · 
sand dollars, complete. 

9. Engraving showing perspective, with accompanying 
plans, of a six room cottage, lately erected on 
Hancock Avenue, Bridgeport, Conn" at a cost of 
sixteen hundred dollars. 

10. A one thousand dollar cottage, buil t at Bridgeport, 
Conn. Perspective and plans. 

Belting.-A good lot of second hand belting for sale 
cheap. Sam;}el Roberts, 869 Pearl St., New York. 

Mechanical drawing, calculations, etc., taught by 
correspondence. I. Donald Boyer, Dayton, Ohio. 

A System of Easy Lettering. By J. H. Cromwell. 26 
plates. Price, 50 cents. E. & F. N. Spon, 12 Cortlandt St., 
New York. 

steam Lau�8.----New catalogue (free) by 
Chas. P. Willard & Co., 236 Randolph St .. Cbloqo. 

Iron Planer, Lathe, Drill, and other machine tools of 
modem design. New Haven Mfll. Co., New naven, Conn. 

Pratt &: Letchworth, Buffalo, N. Y., 
solicit correspondence relative to manufacturlnll spec
Ialties requlrlIlj{ malleable gray Iron, brass, or steel cast
Ings. 

Wanted-Party to pay all expenses for foreign pat
ents on U Improved Grapnel Tongues." Will &hare 
prOfits equally. Address T. J. S. Davis, Davis' Wbarf, 
Va. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfll. Co., CblC&JIo, 111. 

Party traveling South wants new and fast-selling pat
ented articles to Introduce. W. C. Power, Union Springs, 
Ala. 

Nickel Plating.-lIanufacturers of pure nickel an
odes, pure nickel salts, polishing compOSItions, etc. $100 
"WtIe WontlBr." A perfect Electro Plating Machine. 
Agents of tbe new Dip Lacquer Kristallne. Complete 
outllt for plating, etc. Hanson, Van Winkle & Co., New
ark, N. J .. and 92 and 9' Liberty St., New York. 

Perforated metals of all kinds for all purposes. The 
Robert Aitchison Perforated Metal Co., Cblc8l(0, lll. 

The Railroad. Gazette, handsomely illustrated, pub
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

The Knowles Steam Pump Works, 113 Federal 
8t .. Boston, and 93 Liberty St., New York, have just 18-
lued a Dew catalogue. in which are many new and im"" 
proved forms of Pumping Macblnery of the slnllle and 
duplex, steam and power type. Tbls , catalogue will be 
maii.,u .i.. gO of ct...!!'R'e on appllcation • • 

Link Belting and Wheels, Link Belt M. Co., Chicago, 
Presses '" Dies. Ferracute Mach. Co., Bridgeton, N. J.  
The Holly Manufacturing Co., of Lockport, N. Y"  

will sE'nd their pamphlet, describing water works ma
chinery, and containing reports of tests, on application. 

Lockwood's Dictionary of Terms used in the practice 
of Mechanical Engineering, embracing those current in 
the drawing offtce. pattem shop, foundry. fitting. tum. .. 
lng, smith's and boiler 8hop, etc., comprislDI' over 6,tlXJ 
deDnltions. Edited by a foreman patternmaker. 1888. 
Price. $3.00. For sale by Munu & Co., S6l Broadway, New 
York. 

Duplex Steam Pumps. Volker & Felthousen Co., Buf
falo, N. Y. 

Self-Clinching & Wilson's hook in one fa�tener. Tal
cott's combination patent belt hooks. Providence, R. I. 

Catalogue of Books on Civil, Mechanical, and Elec
trical Engineering, Arts, Trades, and lIll''l'lfactures, 118 
pages, free. E. & F. N. 8pon, 12 Cortlandt ·St .. New York. 

Pedestal tenoner. All kinds woodworking machinery. 
C. B. Rogers & Co., Norwlcb, Conn. 

Patents Bought tic Sold. H.W. Booth & Co.,Detroit,Mlcb. 

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

;a, wa$hinj(macbine has been patented 
'hy·.!Alois Mueller;· of:' Neillsville, Wi.. It is a wash 
boiler and washing machine combined in one, the in
verltion covering various novel features of construction 
aM combinations of parte designed to make a machine 
very �a:8�' npon the Clothes treated, while strong, 
sinlple, and convenient. 

A right and left hand stop and waste 
faucet has been patented by Mr. William Briggs, of 
Brooklyn, N. Y. The faucet casing has two sets of 
pin-receiving apertures at right angles to each other in 
one end, snrrounding the key bore, the key extending 
through such bore and having transverse projections on 
its projecting end, with oth"r novel features, providing 
a means whereby one device may be made to serve as a 
right or left hand faucet. 

11. A cottage for two thousand eight hundred dollars, The Improved Hydraulic Jacks, Punches, and Tube 
built at Bridgeport, Conn. Plans and perspective. Expanders. R. Dudgeon, 24 Columbia St., New York. 

The ,manufacture of fibers of wood for 
IIpinning purposes forms the subject of a patent issued 
'�o .;.MI'; Alexander' Mltscherlich, of Freiberg, Baden, 
. qQfmany. The wood is first boiled in a chemical solu
k:\<>Jl,.1,I8 suiphiuous acid or bisulphite, the fibers .then 
c4'il)d ,ILnd softe,ned � water, and afterward subjected to 
l:tipeate4 mechanical pinchings. 

A !l�,�(i.epabl� , tlr� pan for stoves has 
�n' patented by aertrude N. Howe, of New York City. 
It is adapted to bIl setJn the top openings of stoves, 
xalIge., etc., 10� 'bnilding .8 tire only beneatb the vessel 
to be beateiJ, and,thuS: avoiding the necessity of heating 
:thii: whole· stove, being of very simple and economical 
c6nstruction, 'and designed to be very convenient Lin 
l18e,. 

A machine for puncturing sheet metal 
has been patented by Messts. George F. Waelde and 
Herman G. Cery, of Brooklyn, N. Y. Combined with 
a table and reciprocating frame having II series of longi
tudinal slotted tool-carrying bars, are clamps sliding on 
the bars, and other novel feature., making a simple and 
durable apparatus, especially adapted for puncturing 
the members of mOUldings in sheets of iron or other 
metals. A .foot rest for stools has been patented A horse power has been patented by �y'M'I'; Go'8tave La Barbe, of Roseland, m. It consists Mr. Allen Sampson, of Victoria, Texas. The machine er:� pair of cl�l1s,. ap: adjustable ear lor varying the has a tUting carriage, a lever fulcrumed on its frame �iic1inatiiln 'of the foot rest support, and an arm hinged being connected to the machinery to be driven, while .n j;li� iUlj Qs·t8hle· �ar adapted to receive the board form-.". weight boxes are held to the lever and travel on the illg tRe �'p'p()rt for tjle fl'et, which may be attached in carriage during its tilting movement, with mechanism � des,lred position, let down when not in nse, or folded for rocking the lever and thereby tilting the carriage, '�p o.Q.t:o{ the way. making a machine by or from which a cotton gin, grist 

A ' life buoy has been patented by Mr. mill, sawmill, etc., may be run. 

12. A basement cottage, lately built, at Bath Beach, 
Long Island, Ilt a cost of two thousand three 
hundred dollars, complete. Floor plans and per
spective. 

13. Page of engraving shQwing various residences and 
hotels. 

14. Photographic illustration showing a cottage for two 
thousand five hundred dollars, built at Bridgeport, 
Conn. Perspective and fioor plans. 

15. A residence at Nangi.. Plans and perspective. 
16. A beautiful double house for fonr thousand five 

hundred dollars, lately erected in Bridgeport, 
Conn. Perspective view and floor plans. 

17. Miscellaneous contents : Ancient use of bronze.-An 
experiment in optics.-Plantiug ornamental trees. 
-Disinfection of sewers.-The rose jar.-Effect 
of time 'on slaked Iime.-How to build a barn, 
with plans. - Interior finish. - Seamless eaves 
troughs with mitered corners (illustrated).-The os
cillation of high chimneys.-Imitative and con
ventional ornament.-A model Boston kitchen.
Weeds. - Artistic furniture (illustrated). - Im
proved ventilating fans (illustrated).-Bent glass 
for circular fronts and towers.-Stains for coloring 
and tinting mortar. -Roof painting.-The Florida 
steam and hot water heaters (lIInstrated).-A ven
erable larch. 

PhlllJ! iiichtiorD� o{t:he U. S. Navy, Washington, D. C. A lamp wick has been patented by Mr. l� lS' � Jioat ''Yith tQrCh' attached, having a chamber for Adolfo S. Yanel';, of Havana, Cuba. The wick tube :eombustibles,. and a .breakable or detachable seal which has a supplemental open-ended mouth piece, to form ··m*maUy closes tbe mooth of the chamher water longitudinally extending spaces between the tube and The Scientific Amelican Architects and Builders 'tight, bemg held suspended at the side or stern of a mouth piece, with spacing proJ'ections, and a grannlar Ed " . .  d thl .. " 50 S· I . 

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

Tight and Slack Barrel Machinery a �pecialty. John 
Greenwood & Co., Rochester, N.Y. See iIlus. adv., p. 28. 

Rotary veneer basket and fruit package machinery • 

I. E. Merritt Co., I.ockport, N. Y. 

Ax handle and spoke lathes. Railway cutting off saw 
machines. Rollstone Machine Co., Fitchburg, Mass. 

�Send for new and complete catalogue of ScientIfic 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 
Na_e. and Addre •• must accompany all letters, 

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

Referenee. to former articles or answers 8hould 
give date of paper and page or number of question. 

Illq .. I rle. not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little reee8.rch, and, 
thongh we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Sp edal Wrlt1en I n fo rmatloll on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Selentille Amerleall S n l.pleme .. '. referred 
to may be had lit the office. Price 10 cents each. ve.s"l; to bii-instantly released and allowed to fall into filling is used on the top of the wick in the spaces; with 25 1!�:':t:.S l;��y m�;ge 

y
�u:;to ;a:':�' eq�:f t: c���'::t the water when required for use. other novel features, designed to produce a flame which two hundred ordinary book pages ; forming, prlicti-A pum p has been patented by �r. will not easily become ragged or irregular from pro- cally, a large and splendid MAGAZINE OF ARCHITECHiram· J. WeHs, 'br"NlIshville, Tenn. The cylinder tracted burning, While the wick can be easily cared for. TUBE, richly adorned with elegant plates in colors and Iia8 an air�valved ontlet at its

. 
lower end, ihe cf)ver A ' paper box has been patented by with fine engravings, illustrating the most interestmg �aving. a .y.,�M tlihi: or cyllnder at its nppe� end, ILnd, Messls. John F. Diemer, of Elizabeth, N. J., and Paul exa�ples of Modet:D Architectur.al Construction and· the plniIger liaVlilg a: tribular rod with a B.eries of air allied subjects. 

Bo ok. referred to promptly supplied on receipt of 
prIce. 

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

(1) G. W. C. asks : 1. When a flIter is 
nsed between steam pumps and hoilers, why is it gen
erally put between the beater and the boiler Instead of 
between pumps and heater ? ' A. The filter is put be
tween heater and boiler to catch . the precipitated 
particles of lime salts set loose from solution by hell.t. 

�et8 'ILt its upper end anel a Vlllve at itiilower end, the: 'E. Gonon, of New York City. It has a metallic bottom Tile Fullness, Richness; Cheapness, and. Convenience 
�. -. ·_' Igil· ·  )leI· ..... . " . n · .pur ...... .  �, .. . 'em· ove e ..... an4� ••.• Il ..... . --ces plate with side bends, metallic '  strips on its sides, a . -- .... -. "3 .. -.. . ..... �_ Q """"" locking plate, and other, novel featufeS, llULking. a box of-this work 'have wan font the LARGEST CmcULATION' from the water as tt i. being pnmped; . 

for filing folded papers, documents, etc., of which the' . of any Architectural publication In the world . .  Sold by 
A door 01' other in/l.t .has bEleJ;l pa.tented parts can be conveniently shipped- In folded, conditio\l, all newsdealers. 

br·lIfr. A.IILllj!OI,l CartY. ,�.' �� 'Yoik City. It epnelsts . the invel!tion being an· impr<>vell)ent 011 . .  8 former pIi- MUNN &I CO •• ,PUBLISBE1III; 
In heaters " 31ding a 'large bOdy ' of water. ' that is 
qniet, these particles . of· ' lime settle at the ' bottom or of -a 'serles " of connected' corrullaied . .. plU"&lIel- lI.exible . teD.ted InventloD of ·the lI&lIIo iayent\l1". .1 Broad_1. � .. Yerk. . are lodged on plates' or · other materials placed in the 
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spark visible in broad dayl ight, w i l l  only just movc 

the lever of a 20 ohm 80under \VhlCh can be worked 

satisfactorily on one cell gravity battery ? A. The 
shock i s  due to extra current developed 011 break ing a 

circuit which contains coils of wirc . It is< much more 

intense than the original current on the line. 2. What 
cement is unaffected by solution of blue vitriol ? A. The 

maj ority of cements , such as sealing wax, are unaffected . 

!leater for that purpose. 2. Wha t is the chemical re

ac tIOn that causes the pu l p of an apple to become 
reddish when cut opea and exposed to the a ir ? A .  All 

fruit and vegetables. \vben cut, expose the j u ice and 

pul p to the oxidizing effect of the air. In some kinds 

of fruit (sweet apples for instance) the saccharine 

matter commences to combine \vith the oxygen o f  the 

aIr at the instant of c utting. 3. "'"hat is . .  settin� one' s 
teeth on edge " ? A. This is a nervous condition 
cansed by the c ontact of bitter or sour substances with 

the nerve tracks o f  the tongue and gums. 

(13) J. L. P. asks : Would the slack 
from a coal mine be good as a ferti lizer ? A. It might 

be of use on a clay soil, but wonld act mechanically, and 
'V. asks : 'Vhat substance afford little or no real n utriment to plants. (2) B. G. 

would be best to me to fil l ill the decayed part of a large 

tree to prevent rain from soaking i n ? A. Use any hy7 
draul ic cement and sand, equal parts, with a coat of t�r 
on the surface. 

(3) J. F. B. asks : A good receipt for 
polishing iron in tumbling barrels. A. Mnch care is 
required in assorting iron for tumble polish, to avoid 

wearing away corners and edges of ernal! pieces by con� 

tact with heavy work. For smoothing and clearing of 
scale , use sharp sand in the tumbl er, enough to cover 

tt.e castings or pi eces, and coarse or fine to su it the 

work. A second tumoler sbould be nsed for polish ing 

if the work warrants it. Usc ill this scraps of leather 
or Bkivings, coarse sawdust, chips from a plan ing ma

chine, etc . , w ith charcoal, pulverized pu mice, rouge or 
plnmbago for variOlls styles of pol ish or for different 

kinds of goods_ It reqnires a few trials to find the 
right material for your requi rement. 

(4) G. G. G.-There is not enough dif
ference in the cost of high or low pressure steam heat� 

iug! where you require high pressure for power, to be 
worth the attention necessary for arrangillK and mallag� 
ing two steam systems in the same h011se. Call ing 12 
s q uare (feet heatingl su rface in yom boiler equal to 
one horse power, you will need 120 square feet rad iat
ing surface in ord ina ry rooms, which will  heat 12, 000 
cubic feet of space, or in this pro portion for vari olls 

sized rooms . 

(5) J. M. -There is no material for 
springs as good or d u rable as steel . lIard brass is the 

next best that i s  reasonabl y cheap. You can buy the 
hard rol led brass i n  shcets or s trips through the brass 

tradc. German silver hard ·ro l led makes a fair sprin/<, 
but expens ive. See SCIE�TIF{c AMERICAN 8UI'PLE

MEN'r. No. 20, U Ho\,,.' to )lake Spiral Springs. " 

(6) H. J. K. asks : What power would 
an eight foot overshot water whecl afford, supplied 

from a spring that runs one gallon per miuute ? A .  gh 
of a hOrEe power. 

(7) W. E. C. asks the proper tempera
ture for the withdrawal of engraving tools from an oil 

tempering bath. The tools are intended for cuttin g  
silver, goIn, German silver, etc . They come hard and 

have to be drawn. A. Such tools should be hardened 

by immersio n  in water or oil from a cherry red heat. 

The drawing of  the tem per i n  an oil bath is not rel iable 

unless you insert a thermometer that has a Bcale run� 

ning up to 500° Fah. You will req uire a temperature 
of about 450" for gravers. A far better way is to 

brighten the end of the graver on a water s tone and 
heat m a spirit lamp until it tu rns a light brown color. 
Even this is not. al ways an indication of hardness or 

toughness, as  there is a great d ifference in the harden

ing process, due to qual ity of the steel , its hardcning 
heat, and the kind of cooling bath. 

(8) G. J. D. asks the best formula 01' 
process for coppering iron. A. Try 3 oz. s ulphatc 

copper and I oz. s ulphnric acid to 1� gal lons clear 
water. 'l'he articles must be made perfectly clean by 
pickl ing in mnriatic acid 1 part, water 3 parts, serub� 
bing bright or tumbl ing in sand. Dip i n the copper 
bath for fe w seconds only, moving the articles about, 

and rinse in hot water with a Iittlc sal soda and dry 

quickly i n  8U\ ... ·d ust. The cleanc r the articles are made, 

the brighter th e  copper coating will be. Too long 
Immersion makes the copper dull. 

(9) C. C. J.-Native hematites, limon
ite, and magnetite iron ores are used i n  Pennsy l vania 
in the manufacture of i ron and steel . O ther ores, the 
magneti te s  of �0W Jersey and Northern New York, 
thp. specul ar ore of 'Vi�consin, and the Spanish hema. 
tites are also large ly used as mixtures for 8�cial 
grades of iron anJ. steel . 'Ve cannot say from your 
description what the yalue of your ore would be. An 
analYf:lis from fair average samples would indicate its 
nse and valne, but partial ly . We advise you to make 
fair sample lots. and Hubmit to the steel works of East
ern Pennsylvania for trial . 

(10) S. R. T. asks the approximate 
heat ing valne, and the relnti ve bulk, of a ton euch of 
good soft bituminous coal, anthracite coal, and coke, 
for use in cook stoves, hot air furnaces, and grates. A. 
Both anthracite and bituminous coal vary in heating 
val ue, owing to varying amount of ash, so that a 
special com parison can only be made with r.oals of 
simi lar amounts of combustible to the pound. The 
best coals of either kind are nearly alike for given 
weights . The bi tum inous coal s from different mines 
vary so m uch, and the method of firing is 80 variable , 
that the rcsults of exper i men tal tests do not agree, as 
for instance trials on the Bal timore & Oh i o Railroad 
determined the evaporative effect of one ton Cumberland 
as equal to 1 '25 tons anthraci te . Other experimen ts make 
bituminous coal 13 per cent more effective than coke 
for equal we ights. The average of a l ong series of CX� 
periments on U. S. naval vessels makes anthracite 41 
per cent m ore effective than bituminous. For domestic 
purposes, as cooking and heating, the deanliness, 
durability, and convenience of an anthracite fire set i t  
far ahead of any other coals or coke. 

(11) J. T.-The steam engine receives 
steam at 2120 up t o  4000, and discharges it from the ex· 
haust or through the condenser at 1000 to 180" l!'. 'rh is 
difference is the loss of heat you speak of. A pound of 
steam at 100 lb. pressure will  expand to about seven 
times its vol ume in d oing work. Its volume is 691 
cubic inches . A ponnd of water al ways gives a ponnd 
of steam. 

(12) T. D. M cC. asks : 1. Why is it 
that a main line- telegraph current, strong enough to 
give a very severe shock when broken, or to make · 

(14) A. L. R. asks : Is there any rule 
for estimatin g  the expansion of coal gus for each ad

ditional five o r  ten degrees of temperature ? A. For 
each degree Fahrenheit  rise in  temperature , the gas ex

pands 4�1 part of its "Volume at :12° ; a� nn approximation 

al low l of one per cent for a degree. 

(15) J. C. M. asks : 1. Is there any metal 
known to science that has more aftinity for gold and 

sil ver than qu icksilver ? A. At ord inary temperatures, 

mercury i s  the onl y  available metal for gold extraction. 

2. Is there any way of increasi ng its aflin ity for the 

precious metals,  more than i t  is when bought out of the 
stores ? If so, what are they , and how are they pre

pared ? A. A l ittle sodium is often added to cause it 

to amalgamat� better with , .  rusty " gold. 

(16) H. D. Q. writes : 1 .  Am j ust com
pleting the 8 l ight dynamo described in your paper and 

would be obliged to you if you will  kintlly give me ad· 

vice on the following questions :  1. Are lamps to be a 

low or high resistance, and of what resistancc ? A. The 

resistance of tbe lamps is 50 ohms. 2. What size wire 

shoul d be nsed to conduct thc current from dynamo to 

lights 500 feet distant and return ? A. No. 10 copper 

wire. 3. The manner in which the machine is wOllud 
and connected is called w hat ? Series, l'aral 1cl , or what ? 

A. Series . 4. How are lamps to be connected ? Is the 

iuclosed sketch correct? A. In para nel , not in series, 
as you have shown thcm. 

(17) J. M. E. asks how to construct a 
wIgwam. A. The height and size should correspond 

with your want of accommodation. A rU8tic frame· 

work, using small trees and hoop poles for framing 
would be appropriate for a large or small wigwam. 
Thc rough side of the bark shou l d  he outs ide. all  over . 

To make a kn ockdown wigwam, the frnmingj should be 

lashed together w ith ropes or tw ine, and the bark tied 
to the rafters with twine. This can be doue by boring 

holes through the hark and lapping the courses to 
cover the tying. 

(18) R. H. S. asks a method of etching 
on steel that wil l  leave the ctching a gold bronze. A. 

The gilt in sc riptions on cutlery are put on after the bit

ing in, and before the etch ing wax is removed, by bat

tery attachment in a gol d sol ution. A sn perficial gi lt 

lettering may be produced by printing the background 
of the design with gums that res ist cther, and the n  d ip

ping the article in an ether solution of gold, or dropping 

a 8-mall q uan ti ty of ether solution on the uright 
part with a camcl '8  hair brush. 

(19) E. A. G. asks if there is anything 
with which leather can be treated or soaked so i t will  

not absorb or allow kerosene to pass through or pene

trate it, as he desires to treat leather so as to use it as a 

valve against leakage from kerosene or gatmline . A. 
Use any 80ft leather that is entirely frec from grease or 

oil.  Saturate at a heat of about 1500 wi th a m ixture of 

1 part by weight of good glue to 10 parts glycerine , the 

glne to be soaked in warm watcr until  it  swells and is 

80ft like jelly, w hen the excess of water is  poured off 
and the glycerine ad(led, bringing the whole to " boil. 

Thcn cool it  to 1500, and soak the l eather thoroughly . 

lIang up until cold and cut the valves. 

(20) C. l\f. D. asks if  there is anything 
with which he can treat the inside of a new wood cis· 

tern, that will pcnet.rate the wood and act as a pre· 

servative and at the same time not affect the water. A. 

Apply melted paraffine with a pain t hrush to the dry 

wood ; moisture wil l  prevent penetration . 

(21) E. A. H .  w rites : 'l'he basem ent 
walls of my house have a coating of tar on the iuside. 

What m ixture of pa int can I usc that w i l l d ry thor

oughl y  on the tnr ? Can I mix anything w ith cerneut 

that will cau se it to adhere to the tar? A. A so l ution 

of shellac in alcohol may be used, and applied l ike 

paint over tar that is to be painted . Its h igh expel"e 

prevents the appl ication of this on a large scale. Ce

ment cannot be made to adhere. 

(22) J. B. asks ( 1 )  whether it be possi
bl e to make a complete or partial magnetic scrcen . A.  

No. 2. Whether a soft iron sphere around the maglwt, 

or a soft iron plate o r  hemisphere between the m agnet 

anti its armatnre, will answe r ?  A. You merely replace 
the armuture by the sp here . The armature wiII be less 

attracted. and the spherc will he strongly held in place . 

(23) D. E. F. M. asks : What would be 
the chemical reaction, in b urni ng of the solidified pe
troleum referred to il,l SCIENTIFIC AlU::UICAN Septenl· 
ber 1, page 131, col. 2? In w hat sort of apparatus could 
the heated mixture be safely prepared i u  a sm al l  way ? 
A. The reactions would invoh'e ordinary combustion 

of the hydrogen and carbon of t.he petroleum , and would 

be retarded by the solidified condition of the mixture. 

A glue pot would Rn!5 \Ver for experimenting w ith it. 

It shoul d be heated with great care, best i n  the open 

air. If over a flame, a large pan of \vatcl' shonld be ke pt 

directly under the ftame. If over a range, it should 
be heated in a large pan of water. 

TO INVENTORS. 
An experience of forty years, and the preparation of 

more than o ne hundred thousand applications for pa� 

tents at horne and abroad. enable u s  to understa n d  the 

laws and practice on both continents, and to p08sess un� 
eq ualed faci lities for procuring patents everywh ere. A 

synopsis of the patent Jaws of the United States and all 
foreign countries may be h ad on application , and persons 
contemplatinJl; the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. i n  ao:)ordance with the times and our ex
tensive facilities for oonducting the business. Address 
M U N N  & CO.; office SCIENTIFIC AMEItICAN, 361 Broad
way, New York. 

INDEX OF INVENTIONS 
li'or _hleb LetterlJ Patent oC tile 

United StatelJ _ere Granted 

September 4, 1888, 

A N D  EACH BEARING THAT DATE. 

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

Air m otor, com pressed ,  O. W. Godkin . . . . • • • • . • . . . •  388,964 
Annunciator. e l e ctric, Crockett & Allen . . . . . . . . . . . . DSS,S:37 
A n n u nciator, magnetic. W. Humans . • . .  * • • • • • • • • • •  388,870 
Axle. wagon, IIotz & Conrad . . . . . . . . . . . . . . . . . . . . •.. . .  388,975 
Baling cord or yarn, machine for, S. Brown . . . . . . . .  38<J,054 
Barrel blankR, cutter head for cutting or trim" 

m i ng gores of, J .  W. Philp . . . . . . . . . . . . . . . . . . . . .  389.006 
Barrel tiller. L. M i l ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.899 

Batteries, switch mechanism for electric, C. E. 
Ongley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389,001 

Rattery. See G alvan ic battery. 
Battery plates, manufacture of secondary, J. O. 

Ellinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,960 
Bearing, bafe lock, Sta pleton & Carmody . . . . . . . . . .  3Sfl,110 
Bed. folding, G. A. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . .  388.999 
Bed. folding, P. L. Shepardson . . . . . . . . . . . . . . . . . . . . . .  38!),0I8 
Bell,  electric, M. G. Crane. . . . . . . . . . . . . .  . . . . . . . . . . . .  3SS,S:*, 
Bell,  electro�magnet ic, \V. Human s  . . . . . . . . . . . . . . . .  38l::l,OSO 
Belt. sprocket. J. B. St. Louis . . . . . . . . . . . . . . . . . . . . .. . .  38!J,li 3 
Bench.  See Gas retort bench. 
BICycle, T. O·Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,906 
Bicycles, shoe attachment for, H. M. Carter . . . . • . .  388.941j 
Boat. See l.'orpedo boat. 
Boil er. See Hot water boiler. Steam boiler. 

\Vash boi l er . 

Bolt. See Flour bolt. 
Bolt cutter. G. B. De Arment . . . . . . . . . . . . . . . . . . . . . . . J88.,f!57 
Book holder, 1. S. H o l l idge . . . . . . . . . . . . . . . . . . . . . .  ' . .  388.H72 

Boot or shoe, J. I!l. Crosby . . . . . . . .  . . . .  . .. . . . .  . .  . . . . . 888.8,)8 
Boot tree, G. H. C lark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.s:n 
Bottle stopper fasten ing, G emunden & G artner . . .  088.854 
Box. See i\1 u 8icai box. 
Box fastener, C. & I!l. H. Morgan . . . . . . . . . . . . . . . . . . . .  888.992 
Brick c l ean i n g  machine. J. H. Williams . . . . . . .. . . . .  388,939 

Brick for tran s portation to market, preparing. J. 
C. A n derson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58.Q,043 

Brick setting. W. V. Ceci l .  . . . . . . . . . . . . . . . . . . . . . . . . . .  388,827 
Bridge bars, die for upsetting, li". II. Sm ith . . . . . . . .  3WJ,1l5 
BridJ.:"e �ate. II. R. Karstens . . . . . . . . . . . . . . . . . . . . . . . . .  3SH.OOO 
Bridge g-ate, safety, Coddington & Popp . . . . . . . .. . .  ;)88.8.)3 
Buckle. 8uspen der, C. A. Mann . . . . . . . . . . . . . . . . . . . . . .  388,Sg2 
Buildings from withou t. apparatus for the inspec-

tion of, E. A .  Trapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888.n."l4 
B uoy. life. P. Hichborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,971 

Burner. See Hydrocarbon burner. Lam p burner. 
Oil burner� 

B utt on , .1. U. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 889,042 

Button fastenerE/, im plement for removing, H. S. 
Ginther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3811,145 

Buttonhole stitching machine. Reed & Beale . . . . . .  389,010 

Calendar rul ls, dam pen ing' dev ice for,  J. AI. Shar. 
tIe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . .  088.921 

Call1era. G. Eastman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.850 
Candle holder, G. C. Masson�Chevallier . . . . . . . . . . . .  388,&)4 
Car coupling, J. Carlson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,948 
Car coupling, J. Bound . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388,815 
Car coupling, J. G oetteL . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,1J5ti 
Car co u pling . 1�. G. Ribault . . . . . . . . . . . . . . . . . . . . . . . . . .  S8H,l07 
Car cuupling. J. T. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . .  389,lS1 
Car seat, reversible, W. Sutton . . . . . . . . . . . . . . . . . . . . .  3SH.l'i'4 
Car seat. supplemental.  J. H .  young . . . . . . . . . . . . . . . . 38g,On 
Cars, drawhead for railway. J. J. Knight . . . . . . . . . . . 388.882 

Cars, ven ti lati ng rai lway. A. B. Harris . . . . . . . . . . . . .  388,865 
Card ing mach ines. feed guide for, S. Bates . . . . . . . .  38\.-1,133 
Cards, case for holding playing, G. W. Mintzer . . . .  389,O'Ja 
Carpet stretcher, G .  A. Hall . . . . . . . . . . . . . . . . . . . . . . .  388,864 
Carrier. See Cash and parcel carrier. Sheaf car-

rier. 

Cart , road, J. W. Coombe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,885 
Case. See Clock case. S pool case. 

Cash and parcel carrier, el ectrical . G. �'. G reen . . . . 388,85B 

Cash reg i ster and indIcator, T. Carney . . . . . . . . . . . .  388,825 
Casting traps. a pparatu.8 for. W . l\1. Smeaton . . . . . .  38!l,OI� 
Cement, ru bber, U. A. Cl ark . . . . . . . . . . . . . . . . . .  .:3&.\055. 389,056 

Chair. See Convertible chair. 

Check receiver, R. 1\1 ills . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,901 
C h uck ,  d r i l l .  G. \V. M cIntyre . . . . . . . . . . . . . . . . . . . . . . . .  388,!l87 
( ' igar box catch. II. W. UeJrener . ... . . .... . ... . . .... 388,868 

Clamp. See \V ire ro pe clamp. 

Clasp. See Shoe clasp. 
Cleaner. See Flue cleaner. Sink cleaner. 
Clock case, alarm. D. B. 'rUlany . . . . . . . . . . . . . . . . . . . . 3S9,120 
Closet. See Dry closet. 
Cock o r faucet, E.  A .  Newman . . . . . . . . . . . . . . . . . . . . . .  389,097 
Colors, production of new azo. H. W olff . . . . . . . . . . . .  3S�J.127 

Convertible chair, J. N ichol::; . . . . . . . . . . . . . . . . . . . . . . . .  389,103 

Copying press. '1'. B. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . 388.817 
Cork extractor. L. M. Devore . . . . . . . . . . . . . . . . . . . . . . . .  3SS,844 
Cork ext.ractor. Linsley &;; Curtis . . . . . . . . . . . . . . . . . . . .  388,888 
Corkscrew, 'V. N. Burrett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.945 

Corn cutti ng machine. a. H. }'etzer . . . . . . . . . . . . . . .  ::>89,066 
Corset. L. Sch iele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :)8�J,015 

Corset, \V. young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. . . .  asg,l30 
Cotton scraper, chopper, and cultivator, J. C. 

l\l cCandless . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388,98& 
Coupling. See Car coupling. 
Cranberry gat hering machine, J .  O. Shaw . . . . .. . . . .  389,114 

Cri m ping machine.  H. Donovan . . . . . . . . . . . . . . . . . . .  38$,8-15 
Cn l ti vator, J� "V. Clark . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  388,8:12 
Culti vator. J. W. & N. P. J�ehr . . . . . . . . . . . . . . . . . . . . . .  38<J.088 

C u ltivator and vlow, J. A. �l1iott . . . . . . . . . . . . . . . . . .  388,853 
Cultivator.  corn, U. L. Pharris . . . . . . . . . . . . . . . . . . . . .  388,!H2 

Cultivator, wh eel, E. P. J.Jynch . . . . . . . . . . . . . . . . . . . . .  3gtJ. 158 
C u rtain han ger, Dorrington &;; Fay . . . . . . . . . . . . . . . . . .  388.846 
Cut-oft· for water service supply pi pes, automatic 

thermo electric. E. A. Newman . . . . . . . . . . . . . . . . . .  389,09ti 

Cutter. See Bolt cutter. Envelope cutter. Meat 
cutter. Shell cntter. Tart cu tter. 

Dam per::;. ratchet for stove. D. W. H.oland . . . . .  , . . . 389,109 
Derrick, O. Crosb y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R88,S:19 
Desk. reac1in�. A • •  1. W i l l i ford . . . . . . . . . . . . . . . . . . . . . . 38!J,038 
Digger. See Potato digger. 
Dish washer, W. D. M i l l er . . . . . . . . . . . . . . . . . . . . . . . . .. . .  388.990 

Door and w i n dow screen and m eans for securing 
wire gauze in screen frames, E. Hipolito . . . . . .  388.870 

Door catch, C. H. Rosel i u s  . . . . . . . . . . . . . . . . . . . . . . . . . . .  38�l.1 10 
Door or oth er mat, A .  Cary . . . . . . . . . . . . . . . . . . . . . . . . . . 388.826 
Doublin.{ w i n ding machine, A. Ryo . . . . . . . . . . . . . . . . .  389,172 

Draught ap paratu� vehicle. C.  Dreh er . . . . . . . .  " . �  . . . ·388.S!'j 
Draw bars, making. J. '1'.  W i lson . . . . . . . . . . . . . . . . . . . .  38\).18'2 

Electric machine regulator. dynamo. A. G� Water .. 
house . . . . .  . . . . . .  . . . .  . . . • . . . . . . . . . .  . . . . . . . . . . . . . .  389.029 

Electric machines. regulation of dynamo, A� G. 
Waterhous e  . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . • . . . . .  389tQ30 

Electric signal, H. T. H ill . . . . . . . . . . . . . . . . . . . . . . .  � . . .. 388,869 
Elevator. See Water elevator. 
Elevator Signal, J.  E. R iley . . . . . . . . . . . . . . . . . . . . . . . . .  388,91B 
Emery wheel dresser. C. H. Douglas . . . . . .  , . . . . . .• . .  389,064 
Engine. See Hot air engine. Rotary engine. 
Engine cross head, D. P. Whitesell . . . . . . . . . . . . . . . .  388.937 
Engines. regulator for steam pump�ngt M. G reen" 

wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,360 
Envelope and stam p moistener. J. R. Porter . . . . . .  388.914 
JlJnvelope cutter, J. S. Hol mes . . . . . . . . . . . . . . . . . . . . .  , 3&:!,B7t 

Evaporating and condenSing liquids� , apparatus 
for, J. J .  Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : 889,075 

Evaporating' apparatus, W. M arr . . . . . . . . . . . . . . . . •. . .  389,160 

�Jxcavator. R. R. Osgood . . . . . � . . . . . . . . . . . . . . . . . . . . . . . 388;910 
Exeelsior, apparatus for .the manufacture of, D. 

T. H. MacKinnon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.890 
Expansion jOint, Pratt & Wainwright . . . . . . . . . . . . . .  388,915 
Extractor. S e �  Cork extractor. Tree extractor. 
Fabrics, machine for uniting looped, W. Beattie . .  389.134 
Fastening dev ice , automatic. E. Wilkinson . . . . . . . .  asg,OS7 

Feed water heater, Pratt & Wainwrigh t .  . . . . . . . .. . ;,88 ,916 
�'eed water regulator, Cook & Thoens (r). . . . . .  . . . .  10,957 
Fence, D. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 888,816 
�-"ence building apparatus. wire, Hooton & W iard. 888.974 
Fence machine, J.  M. Wrh,ht . . . . . . . . . . . . . . . . . . . . .. . .  38g,l29 
Fencinf;{, making barbed, E. Jordan . . . . . . . . . . . . . . . . .  339,IM 
lI-"ilter. J. P. Gruber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.'-8,863 
Firearm . breech"loading, E. Whitney . . . . . . . . . . . . .  389',036 
Fire escape, C. J. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  838,829 
�-'ire sprin kler, automatic, W. Neracher . . . . . . . . . . . .  388,OC5 
}4'ish line reel, C. F. G il l et . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  889,070 
Flask. See Moulder's tlask. 
Flour bolt, H .  J.  Gilbert. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.855 
Flour mixing and sifting machine, C. Roehl . . . . .. . .  389,165 
Flue cleaner, L. Duennisch . . . . . . . . . . . .. . . . . . . . . . . . . . .  ass,SiS 

E'lue st.o pper and collar, J. 1. Flanagen . . . . . . . . . . . . . 388,001 
Fork. See Hay turning fork. 
Freight record, M. M. I{irkman . . . . . . . . . . . . . . . . .. . . . .  388.881 
�-"urnace. See Gas furnace. 
Galvanic battery, A. K. Eaton . . . . . . . . . . . . . . . . . . . . . . .  389.140 
Garment stay, W beeler & MacQuesten . . . . . . . .. . . . . 388.936 
Gns, apparatuB for manu facturing. H. C. Rew . . . . .  389,10a 
G as, apparatus for manufacturing water, G. S. 

Dwilo':ht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,849 
Gas, apparatus for the manufacture of • .  II. C. 

Rew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389,11J.I. 389.105 
Gas furnace, regenerative, G. Pietzka . . . . . . . . . . . . . .  38�,009 
Gas lighter and extinguisher, electrical, G. L: 

Hogan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H �  • • •  asn,151 

Gas. making, H. C. Rew . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.106 

Gas retort bench. A. Coze . . . . . . . . . . . . . . . . . . . .  " . . . . .. . . a88,953 
Gas scrubber, W. Morava . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,903 
Gate. See Bridge gate. 

Gate, J. G ood . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . .  388,\157 

G ate, U. L. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389,017 
Gen erator. Bee Steam generator. 
Gilding, etc., adhesive powder for, M. J. M a&ters . . 388,984: 
G oods from shelves, device for lifting. J.  H. Je(. ' 

frey . . . . . . . . . .... . .. ..  . .. . . .. .. . . . .  . ... . . . . . . . .  . ... 388,978 
G rain drier, J. Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389.;)48 
Grain separator, J. L. Owens . . . . . . . . . . . . . . . . . . . � . . . � 389,002 
G ri n ding chisels and other tools, machine for,. H. 

J.  Gosling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,966 
Grinding mill, W. D. G ray . . . . . . . . . . . . . . . . . . . . . . . . . . . S88,9fJ8 
Grinding mill .  roller, W. D. Gray . . . . . . . . . . . . . . . . . . . . 388,007 
Grindstones, tool holder for. J. M. Dillon . . . . . . . . . .  888,958 
Hand rest, M. L. Brown . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 889,(153 
Hanger. See Curtain hanger. 
Harrow, A. C. Downey . . .  . . .. . . . . . . . . . . . . . . . . . . . . . . .  389,138 

Harrow, spring tooth , Babcock &; Baird . . . . . . . . . . . .  389,0« 
H nrvester, corn, !-t. L. Pearson . . . . . . . . . . . . . . . . . . .  : . .  389",00-1 
Harvester. low level self. binding, Pitkin & 

Steward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . .. _ . . 388,913 
Harvest.er, self-binding, G. H. Spaulding .. . . . . . . . .  389,022 
Harvesting machine. corn , J. A. Btone . . . . . . . . . . . . . 389,117 
Hat bodies. coating, plaiting, and napping, G. 

Atherton . . . . . . . . . . . . . . . . . . . . . . .  { . . . . . . . . . . . . . . . . . .  889,131 

Hat stretcher, G. E. Schellman . . . . . . . . . . . . . . . . . . . . .  889,Vl4 

Hay turning fork , Frech & Missel . . . . • • • • • . • . . . . . • • .  ��06iJ 
Heater. S ee Feed water heater. 
Heating apparatus , mural , J. D. Parker . • . . . . . . . . . .  aR9.003 

Heel machi n e, A. J. Langelier . . . . . . . . . . . . . . . .. . . . . .  388.884 
Heel nailing machine, Horne & Henderson: . . . • . . .  38f1.(n7 
Hoisting gear. D. L. Brown . . . . . . . . . . . . . . . . . . . . .. . . . . .  38�,1152 
Hoisting tackle lock, A. M. Kerr . . .. . . . . . . . . . . . . . . . .  38g, 1 5;i  

Holdback, vehicle. 1. C. Burgett . .  ·� . .  � . . . . . .. . . . . . . � .  as9tli4� 

Holder. See Book holder. Candle holder . Mu cil-
age holder. Ticket holder. 

Ho rse det-acher • .  T. K. P. Ti mm�ns . . . . . . . . . . . . . . . . . .  DSS,931 
Hose thimble for the walls of bnildings, L. �'. 

Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389.025 
Hot air engine, .T. L. Bair . . . . . . . . . . .  � . . . . . . . . . . . . . . . . 3&.l,0(5 
Hot water boiler, E. S. Man n y . . . . . . . .  . .  . . . . . . . . . . . .  388,893 
Hub, vehicle, T. O'Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.101 

Hydrant, A. J.  Tyler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,176 
Hydrocarbon burner. S. McMurry . . . . . . . . . . . . . . . . . 388;988 
Ice cream freezer. C. Spornhauer . . . . . . . . . . . . . . . . . . . . 388,'925 
Indicator. See Load indicator. Shoal water iudi" 

cator. Station indicator� Street and station 
i ndicator. 

J oint. See Expan sion joint. Metal joint. 
J oint for tubular framework. D. Wiggiua . . . . . .. . . . 388;120 
J ournal boxes, apparatus for lining, G .  W. Top" 

ham . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . .  388,93;1 

Key seats, machine for cutting, G. Be.nson . . . . . . . • .  388,946 
K n ife. See Planing machine knife. Table k nife. 
Lamp b u rner, Ar .. and, P. J. Foulon . . . . . . . . . . . . . . . .  389,068 
Lamp fixture. extenslOn. E. H .

. 
Pect . . . . . . . . . . . . .. . .  " '889.005 

Lantern . H. I.. Jewel L . . . . . . . . .. . . . .. . . . . . . . 889,083, 889,084 
Last, G. H. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  88!l,830 
Lathe carriages, front flpron for, J .  R. Back . . . . . . .  388,808 
I.athe for turning articles of an irregular contour, 

copying, T. Millett, Jr . . . . . . . . . . . . . . . . . . . . .  
" . . . . . .  888.900 

Lathe spindles, anti-friction adjustable �earing 
for, J. Stark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388;m 

Lathes, automatic setting mechanism fo.r spoke, 
P. Lesh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  38!!,157 

Lathes. tool rest for hand, E. Rivett . . . . . . . . . . . . . . . . 389.012 

Lathing. machine for making sheet metal. E. 
Hawes . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . > . 388,866 

Lathing, metallic, B. Scarles . . . . . . . . . . . . . . . . .  388,911J, 388,9',/(J 
Life-boat deck seat, G .  Hughes . . . . . . . . . . . . . . . . .. . . . . 388,8,5 
Load indicator, vehicle. J. H oward . . . . . . . . . . . . . . . .  388.874 
Lock. See Hoisting tackle lock. Nut lock. Seal 

lOCk. 
Loom picker staJrs. loop for, Cote & Charland . . . . .  389,000 
Mat. See Door or other mat. 
Measuring tank, automatic, S. L� Baker . . . . . . . . . ... .  389i132 
Meat cutter, T. Williams, Jr . . . . . . . . . . .. . . . .. . . . _ . .. 38S�9(() 
M etal jOint for hangers. etc., J. B. Wallace . • . . . . 389,0'28 
Me_tal rods, machine for reduQing, H .. A. W i l l iams 388,938 
Metal tube, J. Callan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :JliS.824 
M etal tube, H. W. Hayden . .. . . . . . . . . . . . . . . . . . . . . . . .  l!8S,367 

Drier. See Grain drier. Middlings purifyina- machlne," R. J. Livergood- , ;."  - ssg.091 
Dril l grindin g- attach ment, twist, }4', Mossberg . . . . . 38!l,()95 Mill.  See Grind ing. mill. Saw"mill. 
Dry closet, E. C. Condit .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,951 

I 
Moulder's tlask, H. H. Huntl

. 
ey . . .

.

. . . . . . . . . . . . . . . . . .  389,153 
Electric generators. commutator for. O. Zech . . . . .  389.184- Money received, apparatus and till for recordlng' 
EI�ctric !Uachine,  d ynamo, A. L. Riker . . . . . . . . . . . .  :-189,011 and registering the

. 
amount of, A. J. Lyon . . . .  : ·  389.159 

Electric machine, magneto, W. H;umans . . . . . . . . . . . �,87'1 Motor. See Air motor. 
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Motor. J. C. Go ... . . . . . . . . . . . . . . . . . . . . . . . . . . ; • • . •• . • • .  - 888,858 
Mo .. lnlf macblne. W. Aldricb . . . . . . . . . . . . . . . . . . .. . .  388,801 
Mo .. lnlf macblne. G. H. Spanldlnlf . . • • . • • • • • . • • . . • . .  889,1123 
Muclialre bolder. I. ·A. Bu.h . . . . . . . . . . . . . . . . . . . . .. . . . .  889,823 
Mn.lcal box. J. BilIon-Haller . . . . . . . . . . . . . . . . . . . . . . . . .J88.9£7 
Necktie faatener. B. Woodrnlf . . . . . . . . . . . . . . . . . . . . . . .  889.1211 
Nut lock. A. C. Vanlfban . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.02'1 
Nut tapping machine. W. H. Eddy . . . . . . . . . . . . . . . . . .  389,851 
011 burner. crude. C. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.048 

Oil from the products and .. a.te of macblne 
shops. reclalmlnlf. E. L. Cole . . . . . . . . . . . . . . . . . . . .  389.M� 

OlUnlf projectile • •  ea. A. H. Walker (r) . . . . . . . . . . . .  )0.968 

Ore. reduclnlf. T. Micbaut of al . . . . . . . . . . . . . . . . . . . . .  389.161 
Ores. reducing and smeltlnlf metalliC. C. E. 

M4nby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.891 
Ottoman. C. A. Undner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.887 

Outline tran.fer tool. Davenport " TiIIlnlfbast .... 888.9£1 
Paint. IIreproof. G. S. Lee . . . . . . . . . . . .. . . . . . . . . . . . . . . 388,886 
Pen •• fountain and feed attacbment for wrltlnll'. 

J. H. Koenllf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389.156 
Plano action. upright. F. Zebrow.kl . . . . . . . . . . . . . . . .  389.183 
Pipe. . See Sprinkllnlf or .praylnlf pipe. 
Pipes. antl-freealng device for water. E. A. New· 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.008 to 889.100 
Pipe •• lock clamp for. W. J. Purdy . . . . . . . . . . . . . . . . . .  389.102 
Planing machine knife. A. C. Dumontier .. .. . . .... . 389.139 
Planters. ebeck .row attachment for corn, B. 

O·Donnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.90!! 
Plow. F.o.ter " Kimbro . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.067 
Plow. cnltivatlng. T. Walker . . . . . . . . . . . . . . . . . . . . . . . .  888.935 
Plow .or .harrow attachment. J. W. Trew . . . . . . . . . . .  389.121 
Plow •• adju.table heel for. S. Landauer . . . . . . . . . . . .  388,982 
Poison bottles. safety cover for. F. O • .  Bratton . . . .  389.061 
Pot. See Type metal pot. 
Potassium chlorate. manufacture of. Mu.pratt 

" Eschellmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.997 

Potato dlll'ger. J. D. Perry . . . . . . . . . . . . . .. . . . . . . . . . . . . 888,911 
Preservlnlf. composition for. C. W. Beesly . . . . . . . . . 888,S10 

Preserving farinaceous producL8. T. T. Ga1l' . . . . .. . .  388,962 
Preserving sausages. C. J en.en . .  . . . . . . . .  . .  . . .  ... . . .  388,879 
Pre... See Copylnlf pres.. Tile pres •. 
Pre •• ure rBlfulator. C. Eurich . . . . . . . . . . . . . . . . . . . . . . . 389,06D 
Pre.sure r.egulator and cut-01l'. G. We.tlDlfhou.e, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389,(l32 
Pressure regulator, for air. aas, steam, or liq uids. 

W. M. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.082 
Protector. See Tree protector. 
Pulley, l(looe. Wood. " Thomas . . . . . . . . . . . . . . . . . . . .  888,9£2 
Pump. H. J .. Well . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  389.031 

Pum p. Woodward " Anderson . . . . . . . . . . .. . . . . . . . . . .  888.943 
Pump valve • •  team. T. H. William . . . . . . . .. . .. . . . .  388,9£1 
Pump •• working valve for. J. A. HolI'man . . . . . . . . . .  888,8il 

Punch. rail. I. Hulme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888.9'17 
Roll way conductor. electrical. L. Daft . . . . . . . . . . . . .  888.955 

Roil w  .. y croBBlng. R. H. St. John . . . . . . . . . . . . . . . . . . .  888.929 

RaIlway rail., machine for sawing and drilllnlf. E. 
N. Hllfley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.143 

Railway s"ltch. C. R. David of al . . . . . . . . . . . . . . . . . . . .  888,842 
Railway sy.tem, cable. Bemis " PlIng.t. _ • • . • • . . . . .  888.812 
Railway •• movable tonll'ue .wltch tor .treet. A. J. 

Moxham . ;  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.99£ 
Reel. See FI.b line reel. 
Refrllferator, J. F. Frenler . . . . . . . . . . . . . . . . . . . . . . . . .  389.14/1 
Register. See Cash r9Jl'1.ter. 
R9JI'ulator. See Electric macblne rBlfulator. 1<'eed 

water relfulator. Pres.ure relfulator. 
Rolllnlf .Iot rail. for cable r .. llways. A. J.  Mox-

bam . .  . . . .  . . .  . . . .  . . .  . . . . .  . .  . . . . . .  . . . . . .  . .  . . . . . . . . . .  888,995 
Roofinlf compound, C. S. Bu.bnell . . . . . . . . . . . . . . . .  389.MO 
Rotary engine; C; Haden . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,!.'69 
Sash cord. fastljner. J . . L. Bobannan . . . . . . . . . . . . . . . . . 388,814 
Sa ... W. Bu udy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,820 to 388,822 
.Saw Ifuld.e. B. F. Vlquesney . . . . . . . . . . . . . . . . . . . . . . . . . . 889,179 
Saw banlfl!lg device for gaug saws; W. M. Wilkin . 389,126 
Sawmlll • . Moore " Miller . . . . . . . . . . . . . . . . . . . . . . . .... . . .  388,902 
Sawmill dog. J. B. McRae . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.889 
Sa.... In.ertlblll tooth for circular. Cocker " 

Hurst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . ;;SS.950 
Sawlnlf machine. Circular. H. M. DarIlDIf . . . . . . . . . . .  389.061 
Sca1I'(lld ".nd elevat.or. combined. R. H. Smltb .. . . . .  388.924 
Scale. 'I1'ellfhlng. T. H. Herndon . . . . . . . . . . . . . . . . . . . . .  389.076 
Scarf neekbands. leader for. M. D. Levy • • • • • . • . . • •  888.983 
Seraper. road, Yates " Ballor . . . . . . . . . . . . . . . . . . . ... . 888.944 
Screen. See Door and wludow .creen. 
Screw. blauk •• macblne for making. C. D. Rogers .. 889.169 
Screw beads. die for forming. C. D. Rogen. . • 

389.166, 889.167 
Screw threadlnlf machine. C. D. ROlfers . . . . • • . . • • • •  889,168 
Screw threads. machlue for rolllnlf. C. D. Roger ... 389,170 
Seal for .eaI lacks. L. A. Brown . . . . . . . . . . . . . . . . . . . . .  888.819 
Seal lock. L. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 388,818 
Seat. See Car seat. Life-boat deck seat. 
Separator. See G rain separator. 
Sewers. ventllatlnlf manbole for. T. W. Morgan . . .  388.900 
Sewing macblue. 1<'. W • MerriCk. . . . . . . . . . . .  . . . . . . .  '388,897 
Sewing machine. Mo ••. " Hunt . . . . . . . . . . . . . . . . . . . . .  389.o9i 
Sewing machine guide. M. E. Hunter. . . . . . . . . . . . .  381,162 
Sewlug machine. hand. Ingrabam " Hubbell . . . . . .  389,081 
Se .. lnlf m.acblne, sboe. W. COmey . . . . . . . . . . .  .-. . . . . . .  889.M9 
Sewing machine take-up mecb .. nl.m. R. Thomp-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . .  'R'l9,026 
Sbeaf carrler. \lV. A. Brown . . . . . . : . .. . . . .  ' "  ... ... 889.1.'!6 
Sheep .hearlnll' and tal{ginlf table. F • .K. DimiCk .. . 889,983 
Sbell cutter. W. Stein . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . .. :l89.024 
Sboal water Indicator. Vlldl " RevueltBB . . . . . • • . . .  381,123 
'Sboe clasP. J. N. Opel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,909 
Sbutter worker, Gorrell " Hay . . . . . . . . . . . . . . . . . . . . . 3Sb.965 
Sidewalk and similar con.truction. J. McGillivray 888,986 
Sllfnal. See Klectrlc slRnal. Elevator .Ilfnai. 
Sign . and Indicator. adjustable buslne... C. N. 

Hammoud. . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  389.074 
Sink cleaner. Klrklaud " Reed . . . . . . . . . . . . . . . . . . . . . .  38&,8&0 
Slelgb. A. Hurtubl.e . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  888,878 
Smoke. con.umer. F. Leadbeater . . . . . . . . . . . . . . . . . . . .  388,885 . 
Sno .. plow. T. Y. Woolford . . . . . . . . . . . . . . . . . . . . . . . . . .  389.()4() 
Snow scraper. C. A. Mercer . . . . . . . . . . . . . . . . . . . . . . . . . .  il89.092 
Sefa and exten.lon table. combined. E. H. Meyer. 388.898 
Selar 'radlant enerlfY. apjltU'atus for utilizing. E. 

We.tou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389,l24 

Selar radiant energy. utillzlnlf. B. Weston . . . . .. . . . .  389.125 
Spln nlulf mules. carrlalfe for. C. H. Seifert . . . . . . . . .  389.016 
Splnnlnlf purpo.es. manufacture of IIbers of wood 

l(>r. A. Mltecberllcb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388,991 
Spool case. O. S. Bette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,813 
Spring. See. Veblcle .prlug. Veblcle bol.ter . 

spring. . Vehicle .eat .prlng. 
Sprlukler. See Fire sprinkler. 
Sprlnkllnlf or .praylnlf pipe. A. F. Tbayer . . . . . . . . .  388,930 
Stapllnlf and folding machiue. combined, H. ·R. 

Heyl· ; . .  · ·  . .  · · ·  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.147 
Stepllug macblne, H. R. Heyl . . . . . . . . . . . . . . . . . . . . . . . 381.148 
Station ludlcator. J .  Kulabt . . . . . . . . . . . . . . . . . .  .- . .  : . . .  ass.1l8O 
Steam . .\loiler, portable. L. H. Hall . . . . . . . . . . . . . . . . . .  3&1.073 
Steam generator. G. 1II. Hopkin . . . . . . .... . . . . . . . . . .  888,873 
Steam Ifenerator. Pierce " Tbomas . . . . . . . . . . . . . . . . . 389.008 
Steam. perforated plate lor. for drylDJl. W. 

HQJlgbtaliull' . .. . . . . . .. . . . .  .- ..  .- . . . . . . . . . . . . ... . . .  . . .  889.078 
Stereotype matrleaa, . �blne for making. J. R. 

RoRers . . . . . . . . . . . . . . .  .- .. ,.. . .  . .. .. .... . . . .. . . . . . . .  889.108 
Stools. foot re.t for. G. "" Barbe . . . . . . . . . . . . . . . . ... . 388.981 
Stopper. See Flue stopper.' 
Stove, W. J.  Keep . .  ; . . . . . . . . . . .- . . . . . . . . . . . . . . . . . . .  ; . .  388,979 
8t.oye door knob. T�IOD .t. Deem . .... . . . . . . . . . . . . .. . -.rn 

Stove for heat1nlf 011 for setting w_on tire •• 
Smltb & Nlcbolson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388,923 

Stove •• detachable lire pan for, G. N. Howe . . . . . . .  888,1ml 
Street and .tation Indicator. F. H. Cbeyne . . . . . . . . . 388,828 
Street or .tatlon Indicators. device for actuatirllf. 

W. A. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  389.12.2 
Stringed Instrument •• mecbanlsm for playing. C. 

S. CrawfOrd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  989.13!' 
Sulpbur. making neut1'8l componuds of chloride 

of. A. Sommer . . . . . . . . . . . . . . . . . . . . :: . . . . . . . . . . . . . .  989.Q20 
Suspeuder attachment. M. Gordon . . . . . . . . . . . . . . . . . .  389.072 
Table. See Sbeep .bearlng and tal{gillll' table.· 

. 

Table knife or fork. H. C. Hart . . . . . . . . . . . . . . . . . . . . . .  888,9'/D 
. Tlill. A. M. Osmun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  989.000 

Tallow and cbloride of snlphnr. componnd of. A. 
Semmer . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.021 

Tank. See Measnrlnlf tank. 
Tannlnlf. rapid. J. Hoelck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3&.).150 
Tart cutter. M. O. Nasb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :188,9001 
Tea. apparat us lor making extract of, R. E. Hull'. il89.079 
Telell'rapb exchanlfe sy.tem. R. J. Sbeehy. . . . . . . . .  388,922 
Telegraph. prlntlnlf. B. A. FI.ke . . . . . . . . . . . . . . . . . . . .  389.142 
Telegrapby. P. B. Del .. ny . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.08'l 
Ticket bolder, P. E. McDonald . . . . . . . . . . . . . . . . . . . . . dS8.895 
Tile pres •• G. A. Stanbery. . . . . . . . . . . . . . . . . . . . . . . . .. . .  388,926 
Tllllug macblne • •  team. Everitt " Cooper . . . .. . . . . ass.ltI 
Timepiece. self-.ettlng. A. Rosenbaum . . . . . . . . . . . . 389.111 
Torpedo boat • •  ubmarine. H. P. GrI.wold . . . . . . . . .  388,SW 
Toy Dioney bank. T. �'. Ungemach . . . . . . . . . . . . . . . . . .  889,178 
Tree eXtractor and carrier. H. P. Lentz . . . . . . . . . . . .  389.(8) 

Tree protector. J. F. Birth . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,1U7 
Tricycle. P. G aU ..... ber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388.983 
Trou.ers stretcber. G. H. Coursen . . . . . . . . . . . . . . . . . .  388,952 
TrUCk, <lable car.·S. A. Bemis . .  . .  . . . . . . . . . . . . . . . . . .  368.811 
Truck •• body benrlnlf for car. W. SuUon . . . . . . . . . . .  389.175 
Trunk IIxture. C. A. Taylor . . . . . . . . . . . . . . . . . 389.118, 389.119 
T llbe. See Metal tnbe. Well tnbe. 
T u bes. machine for clo.lug tbe ends of metal. J .  

P .  Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,087 
Tubes. maklnlf. I,. G a.thmanu . . . . . . . . . . . . . . . . . . . . . . . 389.144 
Turning woodeu ringo. machiue for. M. E. Clark • •  889.M7 
Type. maklulf wood. G. C. Setcbell . . . . . . . . . . . . . . . . . .  SSd.112 
Type metal pot and furnace. G. Bender . . . . . . . . . . . . . 889.IJ5 
Type, l'r.oduolnll" dies .for making WOOd, G. C. 

Setcbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 389.113 
Umbrella.· I. B • . Edlnlfton ... . . . . . . . .. . . . . . . . . . . . . . . . .  , 1188.852 
Valve gear for steam eDJllne •• N: T. Greene . . . . .. . . S8!'.I46 
Vaporizer. bydrocarbon retort. H. C. Davl . . . . . . . . . 388,813 
Veblcle bolster sprinK. J. W. Wetmore . . . . . . . . . . . . .  389.0:14 
Vehlele runnlnlf gear. J. G. Ebken . . . . . . . . . . . . . . . . . .  388,959 
Vehicle .eat sprlnlf. J. W. Wetmore . . . . . . . . . . . . . .  389,038 
Veblcle sprinlf. J .  W. W etmore . . . . . . . . . . . . . . . ... . . . .  389,035 
Vehicle. two-wbeeled. M. M. Conner . . . . . . .  .- . . . . . .  888,8&1 
Vehicle •• adjustable .tep for. P. J.  Gregory . . . . .. . .  888.861 
Veblcle., apparatu. for stopplnlf and starting. J. 

J. Hooker et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; .  388,978 
Ve •• els. re-enforclnlf the hulls of. T. M. Ree . . . . . . 388,91'1 

In.l d e  I'Rl(e, eaah InMrdon - • _ "':5 cent. a line. 
Back Paae. ench I n llertloll • •  - 81.00 .. l i ne. 

The above are cbaFjfes per agate line-about eljrht 
.. ords per line. Thl. notice .hows tbe wldtb of the hne, 
and is .9t In ARate type. EngraTlngs may bead adver
tl.ement.' at the same rate per agate line. by measure
ment. 'as the letter pres.. Advertl.ement. must be 
received at publication 011100 118 early as Thursday mom
ing to appllar in next i.sue. 

Edison Lamps 
from 3 to 40 Volts, for"Batteries and Dynamos. 

Lamp. � to 6 Candle Power. ,1.50 each. 

The E d i son U n ited Mfg. Co. , 
. 6:5 FIFTH AVENUE, N EW YORK. 

TETJESCOPIC OBJ ECTIVES AND MIR
If.�: l�el�f:::t�����trg:�If·

ih��r�Ce�:.::.b�·o� 
employed In the con.tructlon of telescopic objective •• 
prefaced .. Ith a short bl.tory of tbe manufacture of 
gla... contained In tlC lE"TIFIO AMERICAN 8UPPL �
MENTS. No •• 1)4!!! and :549. Price, 10 cents each • . To be 
obtained at tblB 01llce or from any new.dealer. 

SEBASTIAN, MAY & CO' 
Improved Berew Cutting 

Drill Presses, Chucks, 
Dogs, and machinists' 
teurs' -outfits. Latlus on 
Catalogues mailed 
165 W. 2d 

LIGHTNING CON DUCTORS.-DESORIP

��:���:r 19�m"it�����:!�\1�·9:��f.!!\�!ff.tfb
n8 

engravings. Contained In SCIENTIFIC AMERICAN SvP
PLEMENT, No. :i96. PrIce 10 cent.. To be had at thlB 
01llce and from all newsdealers. 

. ARTESIAN 
WeIIs, OIl and Gae WeJJ.a, drIlled t'l=}��::r':�� ' =�:-='::'in�r:'= 

01'18 Power and Mounted 
Drilling Macblnes for l(lO tc  
Send 8 �nts fur ill� 

ca ague. 
Pierce W"II Ext'DvatorCo. 

New Y o rk. 

Vloliu brldlfe. J. Kopp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388,888 AGEN TS, now 18 the time to sell our new. Improved 
Violin player., thumb brace for. A. T. John . . . . . . .  889,085 ... If-lIgbting las burner; oell. at slgbt to every Ifa .. 
WBlfon bed fa.tener. S. E. Baughman . . . . . . . . . . . . . .  388,809 f?n

S";"�:�d �0�1at!�e�:.'i'�:..
w

����
dlll':1::.:f!.c,:

ti\�L�� 
WBlfon .take. F. W. Starr . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,928 Inl( Company.Patentee •• 122 Reade St .. New York. 

[SEPTEMBER 22, .I8�8. 
DELAFI ELD'S PAT. SAW CLAM' 

I I ' � 
With saw for cnttlnlf . metals. Saves . all the broken 
hack-saw blade.. In u.e over two years In all partS of �t:{��?Jr

rhe ;���
e;y

cI::''::8: ��;: ��: �?.IrJl:' �e
�:�r� :tz

t::.�;d:��t!"
jl���'

8���
r
i : ::·�;r�t:,W'�' ���:�t;�: 

b'N'r:\.�o-F::W'ttiii��\\!�iiK8, Noroton, Conn. 

CITY OF LONDON AND SOUTH-
wark Subway.-De.crlption of a new undergronnd rail
way now In cour.e of con.truction In London. Wltb 7 
ligures. Contain�d In -SCIENTIFIC A.MERICAN SUPPLE
MENT, No. 6�6. Price 10 cents each. To be had at 
tbls 01ll(le and from all newsdealllF •• 

E LECTRI CAL STRES S.-AN INTER

�g��u:xr.�'l"; a�lefe��c �et�el�u.,c;,t:Ju�r!�� li�:::� 
potentials. With 9 ligures. Contained in SCI "NTIF I C  
AMERICAN SUPPL Kll" " T, No. 646. Price 10 cents. To 
be had at this omce and from all newBdealers. 

OIL WELL SUPPLY CO. Ltd. 
91 &: 9 �  WATER STRE�E '  

Pl ttllburl(h, i'R • •  

Manufacturers o f  everything needed for 
.A.:Et.. T:JDI!I:EA.l.'OII' �:liJx.x.1!I 

lor either Gas% 011. Water. or Mineral 6����? �:i'lifn�i'oe;it!ft�: �alt�. I l l u strated. catalogue, price . . 
lists and discount sheets 

on request. 

ICE -HOUSE AND COLD ROOM. -BY R. 
G. Hatlleld. With directions for construction. Four 
engravings. Contained In SCIENTIFIC AMEJUCAN SUP
PLEMENT. :59. Price 10 cents. To be had at this 01llce 
and of all newsdealers. itllt�T PRESS $3. Circular size $8. New .. 

paper size W. Type .ettlng easy. 

our wn Printed directions. Send 2 stamp. 
for catalogue pre.se., type, cards. C 1 RD8"c" to factory. KELS.E Y " CO. 

r a Menden, Conn. 

SEVERN AND MERSEY TUNNELS.-
Full de.cription of these two Important engineering 
works, wltb two engravings. Contained In SclENTl.WO 

C-e
M:::�tM�A;�:!�ar:�' :h0�ws����.

cents. To 

Waistband attachmeut. G. A. Newton . . . . . . . . . . . . . . 889.162 ___________________________________________ _ 

Wall for frame bulldlnlf •• H. Leifer . . . . . . . . . . . . . . . .  989.090 I T H Wasb boiler. M. DavenPOrt . . .. . . . . . . . . . . . . . . . . . . . . . .  388,006 
Wasber. See Dish wasber. E WO R LD TYP E WR I T E R  
Wa.binlf macblne, A. Mueller . . . . . . . . . . . . . . . . . . . . . . .  388,996 8 
Wasbinlf machine. W. Near . . . . . . . . . . . . . . . . . . . .. . . . .  388,900 
W .... blng machine. A. M. WIl.on . . . . . . . . . . . . . . . . . . .  3811,1139 
Wates closet., hopper coCk for. T. W. McFadden. 888,826 • � 
Water elevator, C. E. Gles.ner . . . .  . . . . . . . . . . . . . . . . .  389.071 

"'" _�" Water rlllfulatllr attachment. M. Cresalla . • • . • . • . . •  3&8.954 � 
Well dilfJring . appllratu •• . W • .  Lowman . . .. . . . . . . . . . . 388,889 It <5 Well tube. B. Putney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.164 l! Wheel. T. O·Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,907 jJIJ", 
Wick attachment. lamp. F. Ru .. ell . . . . . . . . . . . . . . . . .  389.171 :c '1:1 
Winding shuttle Qums, etc .• macblne for, V. V j 

Royle . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  0 • • • • • • • • •  889,013 ai: 
Windmill.  J. S. PbIlPOtt . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  389.007 · " Window. H. Tlntrop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388.932 .. 

"1J 
. IiC !!. 
i�O 

.
. B o· 

� - .  

Wire rope clamp. O. Cro.by . . . . . . . . . . . . . . . . . . . .  M . . . . 3118,840 
THE 

I 51'  
' 8  

It will anawer the purpose of a hlah priced machine i n  the maj ority of calles. 

WORLD TYPE WRITER CO., 30 Great Jones Street, NEW YORK. 
DESIGNS. 

Badge, K. Stachowski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,590 
Braid. V. Schuck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.588. 18,589 
Hardware. surface .omamentatlon of builders'. G .  

S. Barkentin . .  : . ........... . . . . . ... .. . . . . ... ... . ... . 18,584 
Lamp. torcb. O. Carmell .. . . .  ; . . . . ..... . . ...... .... .... 18,585 
Pincu.hion. G. F. Atkln.on . . . . . . . . . . . . . . .. . . . . . .. . . . .  18,583 
Rubber .oles. ornamentation of. G. Watkinson . . . . 18.598 
Shiugle or roollnlf plate, J. S. Tborn . . . . . . . . . . . . . . . .  18.691 

Statuary. group of. J. Roger . . . . . . . . . . . . . . . . . . . . . . . . .  18.567 
Toy. bolldlnlf block. S. A. D. Volk . . . . . . . . . . . . .. . . . . . . 18,592 

Trlinmlnlf. dre ... .J. Maidbof . . . . . . . . . . . . . . . . . . . .. ' "  18,586 

TRADE MARKS. 
Antlsepllc. and medicines for all sklu diseases. H. 

Tromm.dorIJ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  15,842 
Boots and sboes. S. Norwood " Co . . . . . . . . . . . . . . . 15,836 
Button fasteuer •• t .. o-pronll'ed. Penln.ular Novelty 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.8'lS 
Cigar •• clgarette •• ·chewlng and .moklnlf tobacco. 

aud .nulf, PembertOn " lilll Tobacco Manufac-
turing Company . . . . . . . . . . ...... . . .. . . . . . .  : . . . . . . .  15.8�'1 

COrdial. liquid vBlfetable blood, J. M. Bnzzell . . . . . . .  16.621 

Corset •• Darllolftou. Runk " Co..... . . . . . . . . . . . . . . .  15,8U 
Conet •• Worm.er. Fellbelmer & Co . . . . . . . . . . . . . . . . . .  l5,8oIS 
Bllxlr again.t glair., P. Gage. Fils • . . . . . . . • • 15,828 to 15,836 
Hog meats and lard. Co-operatlve Wholesale So-

ciety . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. .  15.822 
Jewelry. certain oruamental. H. C. Lutber . . . .. . . . . 15,8&1 
Liniment and bli.ter and hoof salve • •  pavin. G. 

Tonnar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.841 
M8dloinal wasb for tbe moutb. throat. and gums. 

C. ·R. Thlers . . . .. . . . . . ... . . . . ... . . . . . . . .. . . . . . . . . . . .  15,!I4O 
Medicine for the cure 01 malaria and liver trouble •• 

J. Kerr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  16.839 

Medicine for the eure of .crofula, .ypbllls. and 
malaria. A. B. Danlel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,828 · 

PhotographiC camera. and sen.ltlzed plates and 
111m. therefor. Ea.tman Dry Plate and Film 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  15,825 

Tea. D. T. Steven. " Son . .. . . . .. . . . . . . . . . .. . . . . . . . . . . .  15,8:m 
Tens. Merritt & Ronald.on . . . . . . . . . .. . . . . . . . . . . . . ... . 15,8:15 
Tobacco, ·.moking and ebewlnlf. Gradle " Strotz . . . 1II,8S1 
Tobacco • •  moklnlf. cbe'l1'l.nll'. or plulf. KentuQky R. 

R. Tobacco Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,832 
Umbrella frames and part. thereof. S. Fox " Com-

. pany. . . . . . . . . . . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . ... 10,826, 15.627 

A I'rl nted copy of the .pecillcation IIIId dra .. ing of 
any patent In tbe foregoing lI@t will be furnished from 
thl. 01llce for 25 cent •. lu orderinlf plea.e .tate the name 
and number of the patent de.ired, and remit to Munn " 
Co., 361 Broadway, New York.. 

Canadian Patent. may now be obtained by the 
Inventors for any of the Inventlou. named In the fore
golnlf 1\8t. provided they are .Imple. at a cost of S40 
each. If complicated, the cost will be a little more. For 
ran inBtruatloD8 14dre8a··lIIunn • Co., an BmadwDy. 
R_ Toft. Othv fcInIp. ]IIItAIIda may liiio be OIItalne11. 

WOOL HAT MAKING. - FULL 
SCription of tbe prooe.s.-Wool w8sblnJr. carding and 
formiBlf, settling. bnmping and washing out • •  tretcb
ing or .tumplng. drying . •  torlng and .teaming, pulling 
out. dyeing. blockinlfl .torln�. pre.slng.llnl.blng. round-�':.fo����n�II'��lrg�n���

g
c����!.':tg

l:'?;'M�f� 
AMEIUCAN SUPPLEMENT, Nos: 626. 6��. and 6�9. 
Price 10 cent. each. To be bad at thlB 01llce and from 
aJI newsdpalers. 

U MITING NUMBERS OF TEETH IN 

��ll���I;h-;Ad��':,��Ie",.l'tro.fs blt ��::,rDln��: 
limiting numbers of teeth In Ifear wheels when small 
pinion. mnst be used. Tbe cycloldal .y.tem. The In
terchangeable volute .ystem. Tbe non-lnto!rcban.KBable 
volute .�.tem. Unreverslble teeth. With 11 Dgure •• 
Contained In the SCIENTIFIC AMERICAN SUPPLEMENT. 
No. :59�. Price 10 cent.. To be had at this omce and 
from all newsdealer •• 

PANAMA CANAL.-A PAPER BY DR. 
W. Nelson on some of the dltllCnt!: to be overcome In Wt���

o=��nof<>fh�i:J'h'�ttlng. �..;�rd��"Whe: 
climate. Prevalent dl.eases. Cost of the canal In live •• 
Cost of tbe work. Contained In 8oIEN-l'IFIC AMERIo.t.N 
SUPPLEM'ENT, No. 6113. Price IO cents. To be had at this 01ll0e and from all newsdealers. 

Scientific B� Catalogue 
RECENTLY P U B I,ISHED. 

Our new cataiogue coutalnlng over 100 page •• Includ
Ing w.orlts on more tban IIfty dl1l'erent .ubjects. Will be 
mailed tnle to anY' address on application. 

HUliN &; 00., PubHshera Sclentillc American.· 
361 BraadwiQ. liew Yerk. 

Stone ChaDneling Mathiue., 
ROCK D R I LLS, 

Gadden, QUBrry Ban, 1'111 1( 
and Feather Drills, and 

Qll a1'1')'inir Machlnel'J'. 

Send tor full deScriptive catalogue. 

Ingcrsoll Rock Drill . CO' I 
1 0  PARK PLACE, New York. 

TO ' BUSINESS MEN. 
Tbe value of the SCIENT IFIC A MERICAN as an adver

ti.lnlf medium cannot be overestimated. Its circulation 
Is many times greater tban that of any .imllar journal 
now published. It goes Into all the State. and Territo
rie., and I. read In all tbe principal libraries and reading 
rooms of the world. A business man wants something :::'�:r�h

�!O .:�t!'i
�l�g;j�r.i�:.

me
�tl�nb'!t �t

�'l.::w:; 
adverti.es in the SCIENTIFIC AMERICAN. And do not �<g-m�h

�t::.vpr�:�n!orar:��J::::��'i, r;E�cl�s�::� 
selecting a hst of publications in Wil len you decide n. ll 
for your Intere.t to advertise. This I. · frequently done. 
for the reasou taat tne ajfent Ifets a larlrer eommlBslon 
from tbe papers havinlf a .mall circulation than I. allow
ed on tbe SCIENTIFIC AMERICAN. .J:;: rate • •  ee top of IIr.t column of thl. PARe. or ad-

M U N N  &; C O "  Publt.h ..... , 
381 BroadwBY, New Y o,·k . 

E LECTRI C  UIHT AND  POWER.  Edco .ystem o f  Arc and Incandescent Llahtlnll'. DI
rect or In connection with the Storage Batteries of tbe 
Electrical A.ccumulator Co. Dynamo •• Motors. Ll'mps, 
Batterie •• and General Electrical Snpplles. . 

THE E I . ECTRO DYNAMW COMPAN1Z"i.._ II". Carter !!I1ne'_ PlIIlade.pld .. .a-a. 

© 1888 SCIENTIFIC AMERICAN, INC.
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G\NEE" EN By EMORY EDWARDS 
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a�h�..ftI':aT��I�: E��:''f!s �lfl!��e.£��':le:g:l Approved American pra�ice in the Design and Con-
:�r;t�Ng::. O�O�\�:U8�DO�e[]8gi��r�Oil:�tr:i::,eioR:; 
'=:Jsb:�? .,s;:!"v�!"�8.B[n �'::�"lo�=:.r�'!n�·�iJ p�':,�: 
Price *2.50, l>u mail,free of postage to any add"es8 in the world 

CONTENTS :-Introduction. CHAPT"R 1. The '['heo · 
�he °Ju�';.c���': :�ife��' IN: ��r�: ��Tt�f�f:�r!1:. 
�r"d:'OIll':I::;�no�i, vPr��':r;'��I�� uJ�r�� S:��mEIl�� Valves. VIIl. Valve Motion Diagram. IX. How to Set 
a Slide Valve. X. Engine Proportion and Construction. 
�iit:i��tPf�,;t�t:::'l�"ir't::'e�n�g{fe��lx'f.I�,��?n:rN� Sizes (DIameter) of Uylinders for Compound EnwnesHorse Power Required-BoUer Pressure and Speed of Piston beinp: given. XIII. To Find the ,\1 ean Pressure. XIV. The Trenton Steam Engine-Automatic Cut-off. XV. The Green Automatic Cut-off Engine. XVI. AgrI-
r�!t'W�t�n���tbe:nV&���;'v������s�. '�gI!t�ti'l Steam Yacbts and Launches • .Appendix-Boiler Felttng or Covering. Index. 

BY THE �AME AUTHOR. 
The PrRctical Stenm Engineer's Guid .. In the DeSign, Constrnction and Management of American Stationary, Portable, and Steam Fire Engines, Steam Pumps. Boilers, Injectors. Governors, Indicators, PistOllS Rnd Rings, Safety Valves and Steam Gauges. For the use of Enginpers, Firemen. and Steam Users. Bl 

�:::,�r�e���ar��d �����'iI� bM�9n:��1����si���220 pages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8:J. �O 
Illodern Amerioan ) .ocomotive Enilines. their Desilln, Construction, and Management. D1ustreted. 

12mo. 883 pages . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . .  8".00 
Modern A illel'icn.n Mnl'ine Ensrines, Boilel's, 

and �c .. ew PI'opel le l's. Their ne�btn and Construction. Sbowing the Present Practice of the most Emi .. Dent Engineers and Marine Engine Builders in the United StateR. By Emory Edwards. Illustrated by 30 large aed elaborate plates. 4to , . . . . . . . . . . . . . . . . . . $�.OO 
A Cl1.tecll i sm of the 'lltll 'ine Steam 'Etllrine. For the use of Engineers, Firemen, R,nd Mechanics. A Practical Work for Practical Men. Illustrated by 63 engravings. including examples of the most modern en .. gines. Flftb edition. lllmo. 414 jlIU{es . . . . . . . . . .  $". 0 0  I'Ir The above or any of f)WI" Books sent by mall, free of postage, at the pubtication vrices. to an'U address in the 'world. 

c,!f.;.:.;j�f:d on!i�J'j"�;,/rciw':�'3J:::, {�� j�e�lea�ft 
�:-:::ll�':Ztt{."htn�es�� any part of the world woo wiU 

I'Ir Our new revised Catalogue of Practical and Scientific 
�":n-�nrtK:'st�% �n¢�, �:rn?:����cg{m��� 
����'1t�ri�J:I�g� ��=/Iijz:;.�g::gyt 
= ��t�jsg?);;,,�t�?;;1alwtte �":ts':'::i:t ?r"':� 
free of postage to amy one ,n any part of the world woo will 
fwrnish his address. 

H E N R Y  CA R E Y  B A I R D  &. C O . ,  
INDUSTltlAL PUBLISHERS. BOOKSELLERS &; IMPORTERS 

8 1 0  Walout !St., Philndelphia, Pa., U. S. A. 

� I A P E R F E C T  S E W I N G  M AC H I N E  
L , - /t c M O T O R . 

I - =((.\\,,\ � - R U N S  B Y  H Y D R AN T  WAT E R  '�� �;Y" � P R E S S U R E  . ,  - '  .j =-- :J " _ 
- - ",-- ,-,,> '\ ( '- ' (. � l T � I 5 0 0  , J � I F , t S E Ne F O R  C I R C U L AR , \& 'r -J' ! I T U E R K  WAT E R  �' E T E R  C O  

r I A' 11 1 1 1 1  S Y R P- C U S E  � )  

NATURAL GAS INDUSTRY AT PITTS
���iJn"i-:-AJI�ti'f 

5 ��i���a�fo��� �o�'i!r��ll�I'I?'Ol�� TIFIC AMERICAN SUPPL"MENT. No. 62,. . Price 10centti. To be had at tbls office and from all neWSdealers. 

PHILA. SPECIALTY CO:  
Manufacturers and Representing Manufacturers, 

OFFICE : FA.CTORY & WAREROOMS : 

1 1 0  No. 4. h Street, 1 28 & 1 30 Broad Street, 
PHILADELPHIA. 

Introduces into the market only Specialties of exceptiona hIe Inerit-simple in nature (patented new or secret processes or otherwise). Jfair, libera1 treatment. IJive honse. To insure reply, give full particulars and enclose stamp. 
AMMONIA SULPHATE.-A PAPER 

fKs,!��s��o�t,.t�;,r �a�'in������fe �7.:'t:i���;��PWftb 
3 figures. Contained in SCIE:STIFIC AMERICAX SupPLI<M J<NT, No. �ti6. Price 10 cents. To be had at this omce and .from all newsdealers. 

� C> TC>�S_ The most efficient and economical means of obtaining from one-���:;'�J? ll�e�o�g;s;�¥�erd�� t.he greatest amount of work with the use of the smallest stream of water, specially adapted for running cheaply and effiCiently, Printing Presses, Elevators, Church Organs, CoHee MillEl, Sewing Machines, Lathes, Den .. tal Contrivances, and in fact, any If���1IUID�!ihaJ:�d·rau I ic Street, Binghamton, N .  Y .  

TH E PEN NA. DIAMOND DRILL & MFG. CO . 
IIIRDS IIORO, PA., Builders of JIlgh Class Steam Engines. Diamond Drilling and General Macbinery. Flour Mill Rons Ground and Grooved. 

ETIOLOGY OF SCARLET FEVER -A 
lecture by Dr. E. Klein, F.R.S., on the communicability of scarlet fever tbrougb the use of milk derived from cows to which a mild torm of the disease has been given by man. Contained In SCIE�TIFIC AMERICAN SUPPI,EMENT. No. 629. Price 10 cents. To be had at this office and from all newsdealers. 

EVERY DSER OF MACHINERI 
8HOULD LEARN 

How to USE LOOSE Pnlleys, 
Useful information on thl. subject is Riven in our " CataloguA No. 05." I:)ent free to any address. 

VAN DUZE� &; TIFT. Ctnclnnatl, O .  

Jeitutifi t �mtritll. 

THE M I C H IGAN MINING SCHOOL ,  HOUGHTON, MICH. This School otTers a two years' practical course tn Mining iUnjiZineerinjiZ, Mineralogy, Petrography, General and 
���¥.��l�al Gij���iig, ���m;:f�led t:��hnegs'. ��r[�it:� course will be increased to three years for all students 
r��t�lji�iit!"l lm· ilnh�fSi���18:;��ro���}f�:Z 1:c:�?a1 
advantages for in8�ruction in practiclil mining. Tl:.e climate of the region is cool and healthful. and as the School is a State institution, the tuition is free. For catalogues and further information, address M. E. WADSWORTH, Director. 

ASBESTOS FELTING wKs'lHair - Felt 
Cement Felting Coverings 

98 Mala •• LaDe, N.Y. I For Heater, Steam Water Pipes 

l'attero Maker. Has two �io��;�.rl'e:d:byell�.lii'�B �e���el�:� ���k�n-t�:.nleef; �'t��� g!�C:I�. :���r���8s Price ,J.()O: but for 30 d'U."OO�epo�mai"J.lI �e!'�r in w h a t  is most convenient. Send for our 48-
f:'.:i�d IJI�t free ; a l s o  '"How to use a Razor." If we sell you one k n i f e, 

.,. , ...... ,,0.. 40 '" Street, Toledo, Ohio. 

Barnes' Patent Foot Power Machinery. 
.... WORKERS OF WOOD OR M ETAL. 

without ste&m. powp.r, by using outfits of these l£&ehines, 
ca.n bid lower, and save more money from I];;;;ii�� 
thelrj obs, thaa by any otherme&usfor doing , 
their'WoTk. Also for 

Industrial Schools or Home 'l'r�!ning. 

UO::�:8 ���:t,ER:���� ��':.: ���\s�1'Mll: Sealed proposals, In triplicate, will be received at this office until 2 o'clock p. m .. October 15, 1888, at wblch time 
:gI1dP���'i t�:a :��lg:rf����>t�J'efhea�;�r ofei'l�fi�l� River at the locality known as Lime Kiln Crossinll. The government reserves the rlgbt to reject any or all proposltls. For further Information ar.P1Y at thi� oiBce. O. M. POE. Cowne! of E7I{IIRuQ8, Bv • Brig. GonNa!, U.S.A. 

Mayor's���g:\'':�,t1i.���;,g.".t 28, 1SS!'. Notice Is hereby wven tbat tbe time for tbe reception of designs for the SoldierH' and Sallors' Monument has been extended to October 10, 1888. Com petito .. must comply with the condItions of the competition on flle in the office of the Mayor. AI.�·RED C. CHAPIN. Mayor. THOMAS B. RTTTAN, Chairman Memorial Committee. JOHN McCARTY, Pr..went Board oj Aldermtn. 

ARCHITECTURAL BOOKS. 
Useful , Beautiful , and Cheap. 

To any person abont to erect a dweJling house or sta
ble, either In the country or city, or any builder wishing 
to examine the latest and best plans fOT a churcb, school 
house, club bouse, or any other public building of high 
Or low cost, should procure a complete set of tbe ARCHI
TECTS' AND BUILDERS' EDITION of tb� SCIENTIFIO 
AMERICAN. 

GOING INTO THE POULTRY BUS!-ness.-A  paper by P. H. Jacobs, reviewlnll the commer-
��':!t:S���� °ih�o���e�ISI�n����:t�� ms���:�� AM"RIC"'� SUPPLEMENT, No. � 96. Price 10 cents. To be had at tbis oiBce and from ull newsdealers. . 

With them boys caD acquire practicaljour-
neymen's trades before they "go tor them· 
velves." Price·List Catalogue Free. 

W. F. '" J O H N  BARN ES CO. ,  No • .  1999. _.lIub,. St • •  lIockford, m. 
The Information these volumes contain renders tbe 

work almost Indispensable to the arcbltect and builder, 
and to persons about to build for themselves they will 

ELECTRIC WELDING.-A PAPER BY dnd tbe work suggestive and most usefu\. Tbey contain 
Prof. Elihu 'J'bomson, giving an account of a new way colored plates of the elevation, plan, and detail draw-
�!nr:���i�u;fn� ��r��n�e���C:� �fe�ee�lcil ����'�':;��t�� i ings of almost every CI�8 of bulldtnq, with speclfica-

E R I E  E N G I N E  W O R K S  .w,:;���;,�f��'ii,�P:J',PA 
S T .o,.T I O NA Fo: Y  P O R TA B L E  A G R I C U LT U R A L  - E N S I N E S  S TAT I O N A R Y  P O R TA8 L E.. - \I E R T I C A L - s a l  L E  R 5 

of the 8ame or of di1ferent kinds. \\ ith 4 figures. Con- t.ion SJd a1'proximate cost. , talned in SCIENTIFIC AMERICAN SUPPLEME�T, No. �'onr bound vol umes are now ready and may be ob
fIr�.;w:J!�e���p.nts. To be bad at this office and from talned, by mull , �irect f",m tbe publishers or from any newsdealer. Price, $�.OO a volume. Stitched In paper 

covers. Subscription price, per annum, $2.50. Address 
and remit to 

INFLUENCE MACHINES.-A PAPER by James Wimsbnrst, wvlng a complete IIccount of the 
f�'lT�r!�.""'oo�a�������c��:4��\'b "l'ii�'i���N 1'ri�� PLEMENT, No. 64,. . Price 10 cents. 1'0 be had at thiS 01lice and from all newsdealers. 

YORK MANUF'G 

Aul�P.o�!!P��:��.R�.es 
J�f:�i:'iI�II�da��g.:��::J'if�r.1J: lng Engines. Turbine water wheels. Constructors of Spech�l 
�(���iv��{tok:np i��cB�t�:nA. 

THE AGE OF THE STARS. - BY Prof. Janssen. History of tbe discoveries tbat have led to the introduction of the doctrine of evolution in the science of astronomy. Contained in SCIENTIFIC AMERICAN SUPPLE" "NT, Nos. 630 and 63 1 .  Price 10 cents each. '1'0 be had at this office and from all newsdealers. 
Put an Electric :Bell in ;your house or shop. 
You 0lIl do it �raelf with our Oom� Outfit. Prloe la 50 Outfit cons�oo �:.,� Wf:.«:".:;,�Ifa�le. f�1re�b ButtAm, 

C_ E_ J"O:N'ES & :aJ:e.O_. 55 & 57 Longwtwth, C I NCINNATI, O. It is important to us that yo:! mention this paper. 

DUPI.EX GAS REGUl.A'I'Olt (:0. City, countt,. and state rights for ."Ie. On exblbltion at l O a We8t 4 1 st !Street, New York. 
PROPULSION OF STREET CARS.-A paper by A .  W. Wright, In wblch an endeavor is made to solve the problem tlS to the amount of powerrequlred to st1.rt a street car and keep it in motion under a.verage conditions. Contained in SCU::!'oJTTFIC AMERICAN SupPLEMENT. No. �33 . Price 10 cents. To be had at this oiBce and from all newsdealers. 

WEITItIYER PATE liT FURNACE 
B O I L ERS OF EVERY DESCRIPTION. 

IDE Automatic Engines, Traction and Portable Engines 
STE .A..� �C>A.x) �c>x..x..E�&. 

Mannfactured by Fou n d ry and Mach i n e  Department, Harrisburg, Pa., U. S. A_ 

The TRENTON ENGINE ftlfr;rec;'t':trjlfco��nIi.<l!ld�Mi�:r�,:ffn�e':(.f. l'benix '  l'on Co. Tloenton. N. J., M'f'rs. 
�'. VAN WINKLE, Agt., 91 Liberty St.,N. Y. 

CLARK'S NOISELESS RUBBER WHEELS 
No More Splintered Floors. 

Different Styles. Catalogue Free. 
Geo, p, Clark, BoxL,Windsor Locks, Ct, 

700 Engrav Lightning mailing it. W !�dfaC� E R!ili':":n�L �c�t�e'L ings of Hydraulh.: American 
W E L L  WELL Well Works, T O O  L S, Machines. Aurora, Ill. OD Patent Glohe Hitch-SU'llp FnMlene.·, by tbe aid of whlcb Hitching Straps are made taut or slack at will while dri ving. Sample 10 cents. O H I O  GItOfllllE lt CO .. Lock Box 34. Cleveland, Ohio. 

ELECTRIC CONVEYORS.-DESCRIP-tion of two Ingenious systems for the electric carrlalle of small packages. Illustrated with ta engravtnlls. Ilon-
464. Price 10 cents. To be had at tbls oiBce and from all neWSdealers. 

2nd � MACHI NERY �i 
N. Y. Mach'y,Depot, Brldl'(e Store 16. Frankfort St., N.Y. 

Copying Apparatus 
One thousand copies in black. THE No special paper, no stencil, no special pen required. The natnral handwrittnll is so exceeding faithfully reproduced tbat in 

E C LIP SE' g{Tt�e�"e
S
iitti���PS�iic��::!:ii speCimen on application.. I 

FELIX F. DAU� & CO., 
698 Broadway, New York. 

B A R R E L MACHINERY. 
E. " H. HOLMF.8, 

BUFFALO, N. Y. 

GOLD lIIEDAL, l'ABIS, 1878. 
BAKER'S 

Broakfost Cocoa. 
Warranted absolutely pu .... 

C_. from which the excess of 
011 has been removed. It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economl· 
cal, costing les. than one cent a 
cup. It I. delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for invalids as 

88 for persons !n health. 
Sold by Gro�ers everywhere. 

W. BAKER & CO' I Dorchester, Mass. 

I e  E &  R E F  RI  G E RAT I N  G ��hll.�:.�;�lct 

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

FORE IGN PATENTS 
T H E I R  COST R E D U CED.  

Tbe expenses attending the procuring o f  patents In  most forei�n countries having been considerably re
duced the ob.tacle of cost is no longer in the way of • 
lUJiCe proportion of our Inventors patentIng their inven .. tions abl·oad 
CA NADA .-The cost of a patent In ranadil is liven 

less tban the cost of a United States patent . and the 
former lDeludes the PrOVInces of Ontarilo. Quebec, �ew 
Brunswick, Nova. Scotia, British Columbia, and Mani
toba. 

Tbe number of onr patentees who avail themselves of 
the cheap and easy method now offered for Obtaining 
patents In Canada is very large, and Is ."eRdlly Increas
Ing. 

ENGI • .  4. ND.-The new Engllsb law, whlcb went into 
torce on Jan. 1st. 1885, enab ' es parties to secure patents 
in Great Britain on very modArate terms. ABrUish patent includes EngJand, Scotland, Wales, Irebnd and the 
Channel Islands. Great Britain Is tbe Ilcknow:edged 
finanCial and commercial center of the worJd. and ber 
goods are sent to every quarter of tbe globe. A good 
invention is Iike 'y  to realize as much for the patentee 
Iz. Enjlland as bis United States patent produces for 
him at hro'11e .  and the small cost now renders It possible 
for almost every patentee in this countl'Y to secure a pa .. 
tent In Great Britain, where bls rights are as weJl pro
jected as in tbe United States. 

OTHER COUN'J'IUES.-Patents are also obtained 
on very reasonable terms in France. Belgium, Germany, 
Austria. Russia. Italy. Spain (the latter includes Cuba 
and all the other Spanisb Colonies). BraZil, British India 
Austral ia, and the other British Co:onies. An experience of FORTY yeara nas cnabled the 
publishers of THE SCIENTIFIC A "  EllIOA� to establlsb 

competent ond trustwortby age'lcles in all the principal 
foreign countries. and It has always been thp.1r aim to 
bave tbe business of the .r cllents promptly and proper
ly done and their tntereoUl faithfully guarded. 

A. pampblot containing a synopsIs of the patent laws 
of all countries. including the cost for each, and othe 
Information useful to persons contemplatmg the pro· 
curing of uatents abroad, may be had on application to 
this oiBce. 

MVNN & ('0 .. Editors and Proprietors of THE SCI
ENTIFIC AMERICA N, cordially Invite all persons deslrinll any Information re'ative to patents, or the registry ot 
trade-marks. In tbis country or abroad. to call at their 
offices. 861 Broadway. Examination of inventions, con
sultation, and advice free. Inquiries by mail promptl7 
answered. 

Address. MUNN & CO., Publishers ond Patent Solicitors. 
361 Broadway, New York. 

BRANCH OFFICES : No. 622 and 624 )' Street, PacifiC 
Building, near 7th Street. Washington. D. C. 'ACENTS WA N T E D  ��oe b':!: Boiler Componnd mllde. Sold on guarantee. Commissions Hberal. A ddress, with reference. 
CHA� . ... . H A LL. P. O. Box 682, New Orleans, I,a. 

FOUNTA I N  PENS Circular free. L. I .  Mf ... Co., Long Island City, N.Y. 

T� Scientifi c A merican 
PUBLICATIONS FOR 1 888. 

-0--Tbe prices of the different publications In the United States, Canada, flod Mexico are as follows : 
RA'1'ES BY M.AIL. 

Tbe Scientific American (weekly), one year $3.00 

The Scientific American Supplement (weekly), one year. • . . • , • . • • • 5.00 
The Scient.lflc American, Export Edition (monthly) one year, 6.00 
The Scientific American, Architects and Builders Edition (montbly), one vear. . 2.50 

COMBINED RATES. 
The Smentiflc American and Supplement, . ,7.00 
The ScientifiC American and Architects and Build-ers Edition, . b.OO Tbe ScientifiC Americant Supplement, and Archi-t�cts and Bnilders Edition. . 9.00 

Proportionate Rates for SI3: MonthB. 
This Include. postage, which we pay. Remit by postal or express money order, or draft to order of 

MUNN & CO . . 361 Broadway, N"f,York. 

© 1888 SCIENTIFIC AMERICAN, INC.



In".lde POlre. ellch insertion � _ _  , � cents a line. 
'Back Palre, each insertion - - � 81.00 a llne. 

The above are charges per agate .hne-about eight words per line. 'l'his notice shows the width of the line, and is set in agate type. Engravings may he�d advertisements at the same rate per &J;tste line, by m�8urement, - as the letter press. Advertisements must be received at publication ottice as early 8.S Thursday morDing to appear in next issue. 

STAR HACK SAW 
HI 1 11m I II I 1�11I1II 1I 1 1 1\11111111111111 

These Hack Saws will cut I ron and Steel be 
yond all expectation. 

I ron working mechanics everywhere must and 
will me them. They do the work of files at one
tenth the cost. and m one-tenth the time. One 
Patent Nickel-plated Steel frame. and one dozen 
8 Inch Blades sent by mail, prepaid, on receipt 
of $1.50. Ha�dwnre dealers will furnish them at at the same price. All saws marked with a star, 
and boaring our name are fully warranted. 

MILLER S  F A L L S  CO., 
93 Beade Street, New York 

STEEL BALLS. 
For A uti-Friction Bearings, of 
Best CaHt Steel. Hardened, 
Ground ,  nnd Burnished, from 3-16 In. to 2 In. diameter. 

III quality and density of metal, 
in uniformity of temper. nnd in ac
curacy and nicety of finish warrant
ed unequaled. 

lIT Samples and prices <>It applica
timL. 

Ro i l i ng-Mac h I n e  Co., FIt.hburlr, Mas .. 

T E L E S C O P E S - THEIR HISTORY 
and the discoveries made with them.-By Prof. E. S. 
Holden. An interesting historical paper, discussing the 
development of the telescope from the time of Galileo 
�x;
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had at this office and from all newsdealers. 

O I L  E NG I N ES.  For Printers, Steam Yachts, 
pumping water, EIoawingwood, 
��

i
�ec�:�f�:�n:'toC�Ui£?�: 

Fuel, Kerosene. No  dust. 
A utomatic in f11eI and water 
supply. Illustrated Cata-
10gue free. See illustrated 
notice in Sci. Am. Au�. 4,1888. 

ENGINE CO. 

CHARTER'S GAS ENGINE. 
2 to 25 H .  P. The Simplest, most Reliable, and 

Economical - Gas Engine 
in existence. 

An impulse at every revolution. 
Perfect steadiness guaranteed 
for Arc or Incandescent Electric 
Lights. 
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hour to each indicated H. I'. 
A l'erfectIy Safe !Uotor 

for All Places and Purpose •• 
New York Agent, JOHN J. BOCKIE, 47 Dey Street. 

Chicago Agent, H. H. LATHAM, 318 Dearborn Street. 

Williams & Orton Mfg. CD. 
P. O. Box 14B. STERLING. ILL. 

LEA D  SMELTING.-A FULL DESCRIP-
tion ot the Lewis Bartlett process, by William Ramsay ; 
Illustrated with 9 engravings. Contained in SCIENTIl'IC 
AlIEHICAN S(1PPM'MENT. No. :;93. Price 10 cents. 
To be had lit this office and from aU newsdealers. 

TO INVENTORS 
AND MANU FACTURERS 

The 57th Annual Exh ib ition 
--OF THE-

American I nstitute of the City of New York 
wm Open OC'l'OBER 3 , lSS!!!. 

Intendin� Exhibitors must make 'early application to 
secure proper space and clasitlcation. For blanks and 
lnformation, address H-cneral Supe�'intelldent, American Institute, New York City. 

THE GENERATION OF STEAM. -A 
Jecture by Geo. n. Babcock delivered in the Sibley 
Co11ege Course. I. Tbe product!Qn of Heat. Fnmaces tor·�buminJ:t bItuminous and anthraCIte -coal, wood, saw
dust, waste 'fas, natura] '-gas� etc., d,escri bed. II.- Tim 
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ULlne(j in SCII£NTIFIC AMERICAN SUPPLEMENT, Nos. 
6"4 1£nd 6��. Price 10 cents. To be bad at this office 
'aDd from all newsdealers. 

PAT E N T S .  
MESSRS. MUNN '" CO .. in connection witb tbe publl' 

catIon of the SOI1CNTIFIC AMERICAN. continue to ex
amine improvements. and to act 8S Solicitors uf Patent8 
for Inventors. 
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�,k'rrf�OOfo��e pl"eparatIOn of Patent D'rawings, SpecitlcatioD.s, and the 

prosecution of A pplication� for Patents in the United Stat�s, Canada. and }1'oreign 'Countries. .\t essrs Munn & 
Co. also attend to tbe preparation of Caveats. Copyrigbts 
for. Books. LabelS, Reissues. A ssiJ;tnments. and Reports 
on Infringements of J;»atents. All business intrusted to 
them is done with special care and promptness, on very 
Yealonabl'e terms -

A pampblet sent free ot charlle. on application. con
tf:liniIlil full information about Patents and how to pro" 
cure ' �em j directions - concerning Labels. Copyrights, 
Delign" Patents, Appeals. Roissues. Infringements, As
iigninents, Rejected Cases. Uints on the 'Sale of Pa
tenta. 8tc. 

We also send. fru o! chMge, a SynopsIs of �'orellfl Pa. 
tent Laws. showing the CORt and .method of .\!Curinlr 
patents in all the prinCipal cou!ltries of the .. orld. 

.'INN "" CO., S_ol1cUora ot PaieDU, 
::IGr -'roa\1way. New Yorl<. 

BRANCH OliTICKS.-No. 622 and 6:M F Street, Pa-
01110 BuIlding, !lear 7th Street, W aahIDgtOD,' D.C. 

Ititutifi t �tutritau. 
New Cas Eng�ne, 

" T h e  Bal d.w l ·n "  
Exhibited at the late American Institute Fair, ' New Yark. 

A four horae-power engine In connection with ' storage bat
tery runnlnll" 1!4. Incandescent electric lights (and without 
battery. 32 hghts). lI(ivlng a perfect I!gbt, with ali the steadi
ness tbat can be obtalned from the h,gh-speed stoom engines b'!,��'t�'h1.:':� £�r

sr!:f.��Co�{���ld ��d�r����t�'lfe�n�;1'fi'; 
remaining lights In the slightest degree. A marvel of beauty. 
perfection, and power, adapted to lighting, pumping, and all 
f:�f�e':r a'ri���a��:3't,� cheap power is required. Manu-

01;:1.& Bro1;l1ers cb 00. 
Elevators and HoIsting Machinery, 

3S PARK ROW, N EW YORK. 

THE PHONOGRAPH.- ·A DETAILED I description of the new and Improved form of tbe pbo
nograph just brou¥bt oue by Edison. Witb 8 engrav
ings. Contained m SCIENTIFIO AMERICAN SUPPLE
MENT, No. 632. Price 10 CentS. 1.'0 be bad at this 
office and frcm all newsdealers. M_e_n_t_lo_n_th_I_B.:p_a.:p_e_r. _____________ _ STEAM ENG INES 

Upright and Horizontal, Stationary, Portable and Semi-Portable. 
S to 16 Hone Power. 

IHustra.ted Pamphlet. Free. Addres. 
A M ES L E F F E L  6. CO. 

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

HOME-MADE INC UHATOR.-PRACTI-
csJ directIons for the manufacture of an effective incu
bator that bas been careful ly  tested and found to per· 
form all tbat may be reasonably expected ; with dlrec· 
tions tor operating. With 4 ligures. Contamed in SCI
ENTIl'IC AM�RICAN SUPPLEMreNT. NO. 630. Price 10 
cents. To be had at this office and from all newsdealers. 

The DUNNING BOILER 
Oldest and Best 

FOR 

Steam and Hot Water 
HEATING. O

ver 1 3,600 in  use. 
MANUFACTURED BY 

N. Y. Central Iron Worlu, 
Lock Box 40, 

GENEVA, N. Y. 

:MACHINERY PALACE OF THE PARIS 
Exbibltlon of 1889.--Descrlptlon of the main gallery ot 
the machinery Palace, flnd ot the iJ62� foot trusses 
which are to be used in its construction. With 2 engravlnll(s. Contained In SCIENTIFIC AMERICA N Sup
PLEMENT, NO. �94. Price 10 cents. To be had at this 
o1Hce and from al l  newsdealers. 

FOR SALE Patent for a Simple and Compact 
• Knife Cleaning Machine. See iJ]us

- -trated n�tice . in SCIENTIFIC AMERICAN_ of Septem
_ ber I, 1888. J<'or particulars, address ROBKRT W. 
JAMIESON, Prince Albert, Saskatcbewan, N. W. T .• Can. 

THE COPYING P A.D.-HOW TO MAKE 
and how to Ut�e j with an engraving. Practical directions 
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43S. Price 10 cents. For sale at tbis office and by all 
new8dealers in all parts of the country. 

GAS ENGINEERING, RECENT PRO-
gress In.-By A. Macpherson. Regenerative system of 
���o,::!:r:�:en!�ltf�:
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Paraffin as a rival of coal gas, oil in gas mHking. P�ces of residual products. Contained 'tn SCIENTIFIC AME1U
CAN SU PPL�MENT. No. 81H . Price 10 cents. 1.'0 be had at tbls office and from all newsdealers. 

M I\CH IN I S T S ' S UP '---J L A T H E S v ,," 
f\ s r N D  1 3  C E N T S  'P C H U C K :)  ,\ O O L  

r " R  I L L U '; T RA T E O  C ATA L O G U E 'l./t: "-- \\..",':.-' SCR£WC
M O N T c, O M ERY & C J  1 :1 5  � 'v LT U N  � T N Y  S o� C A [U P ( R S HC 

NAVAL ARCHITECTURE.-AN . IN-
teresting review, by Mr. R. Duncan, of the progress 
tbat has been made In this brancb of science during 
the.last IIfty years . .  Containe!l. in flCIEJSTIFIC AMEHI
CAK SUPPLEMENT. No. �SU. Price 10 cents. To be had at tbls office and from all newsdealers. 

The Ori[inal Unvnlcanized Packin[, 
CALLED THE 8TANDARn-�T �\�"e��e;;:c:�::p����ICh 

Accept no packing as JENKINS PACKING unless 
stamped with our " Trade Mark." . 

JEUKIlTS BROS {IAt'M¥.k NiJ!.t..n. 
11 ' 11 , :1 �;:,r:�born : l�!:-"o. 

The " A L LARD " SPIRAL SCREW DRI VER. For 
For Machinists, GUll and Locksmiths, Cabinet Makers and others. Tbe 

and Rapid Work. 

----- """"! ,.., -<' � -<' 
ing tool extant. Saves its cost_ In 
8 very short time. Best quality of mn.terial. Superior workmanship. No tiresome turnin� 
twisting of the wrist . Price 82.�l!, 'post'pald. pr See illustrated notice 
1, 1888. Til E ALFORD & UEKKE L E  C O  . . Sole Alrellts, '77 

JAMES B. EADS.-AN ACCOUNT OF 
the Ufe and labors of this eminent engineer. With a 
portrait. Contained in SCIENTIl'(C AMERICAN SUPPL,,
MENT. No. �U�. Price 10 cents. To be had at this 
office and from all newsdealers. 

KEUFFEL "" ESSER, New York , 

INDELIBLE DRAWING  IN KS. 
Black, BraWll, Blue, Greell, Scarlet, Carmille, Yellow. 

The best ever prodnced. Have our Patent 
Ink Filler, which regulates supply to pen ; 
preveuts soiling ontsideotpen-blades ; i8 the 
only cleanly device for filling pens. Sample 
assortment, seven vials (of above colors), 
mailed on receipt of SO cents. 

PNEUMATIC DYNAMITE TORPEDO 
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nts. To be had at tbls 

The CUSHMAN Palent 
3 Pinion Geared Scroll ChuckS 
with their latest improvements 
are unexcelled. Made in aU sizes 
from 2� inch to 12 inch diameter, 
and are sold by the trade all over 
the world. 

Manufactured by 
The Cushman ehllck Co., 

Ha.·tford, Conn. -------------------
HOW TO MAKE AN INCUBATOR.-
Full directions, !lIustrated witb 7 lI1lures. Also direc
tions for operating the appnratus. Cont"lned in SCIlCNTIFlC AMERIOAN SUPPLEMENT. No. 8 1 �. I'ricel0 
cents. To be had at this office and from all newsdealers. 

STORAGE BATTERIES FOR ELEC

}�i �������:. �:fa'i�:: t!·t::����!���i�t�
e
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subject of the appllcallon of storage batteries to locomotive purposes. Contained in RClEN'l'IFIC AMERICAN 
SUPPLEMENT. No. 62>1. Price 10 cents. To be had at 
this Office and from an newsdealers. 

er�,�1�:��;? M.r:r .�or�?7Ee�:�; ��r��e'ke�
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Wbeels and Rope for conveYIng power long distances. Send for circular. 
INV ENTORS and others desirln� new articles manufac
tured and introduced, address P. O. Box 86, Cleveland, O. 

THE MODERN ICE YACHT. - BY 

?u'iy·p:cit��d�Jf:,..
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strllctlon of tbe fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with engravings drawn to scale, showing the form, p06ition, 
and arranll(emellt of aU-the parts. Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 6�4. Price 10 
cents. To be had at this office and of all neWSdealers. 

Hovllty H�ir  rUrDI�I:. 
Expose an Immense Heated 

Surface. • 

Extract all the Heat from 
tbe Gases. Furnish Pure 
Warm Air in Abundance. 
Fourteen Years of Test. 
. Universally satisfactory. 
Send (or " Our  Furnace Book." Abram Cox Stove CO" 

KANUlI'ACTURERS. 

Philadelphia and Chicago, 
SAWS Wanted 50,000 Sawyers SAWS a n d  Lumbermen t o  

A send us their full addreso for .. copy of Em- A erson's. pr Book of !'lA WS. We are first to Introduce NATURAl, GAS for heat!ng and 
W

temperlng !'law .. with wonderful effect up-
w on Improving their quality and toughness, enabltoM'_ us t.o reduce prices. Address S E1UERSflN, SMITH & CO. (Ltd.), S Beaver Falls, l'a. 

[SEPTEMBER 2 2 ,  1 888. 
CHAL L E N G E  E �cEf' �HYN G C,�/}l�"'rNlnc{ "..-"' r h l R O  A N D  C U M El [ R I... M iD P H I L. A  

BRASS W OBI Small Brals Werk..t lIIodels 
. . . .  . Also �i�&':,\Iaj}{.;.'tlnll". 

. T. L. �.:'::n��enn. 

SY�AL�St MHlt��lt I � � � W��K� 
W B B U  R N :, P R O P  

THE AMEnI�AI DELL TELEPH�IE ��. 
95 M I LK ST " BOSTON ,  MASS. 

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

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the consequencelj 
thereof, and liable to suit thE'refor. 

AUTO MAT I C  CUT O F F  ENG IN ES ."t't�\'¥:;:"{� tv1 A N U r-A C TUR£O U P O N  3 C I E N l h ,C AI't D  PRAC T I C A L  P R I N C I P L E S 
B A L L  E N G I N E  c o  E R I E  P A  

'r � E  

$ t i tntifit �mtr i tau 
.ESTA BLJSIIED 1S46. 

The Most Popular SelentItie Paper lu the World. 

Thill wIdely ci l'cll la ted and splendidly 11lustrated 
paper Is published weekly. Every number contains six
teen pages of useful infolmation. and a large nnmber of 
original engravings of new inventions and discoverIes, 
representing EngIneering Works, SteRm Machinery, 
New Inyentions. Novelties in MechanIcs, Manufuctures, 
Cbemistry, �Iectricily, Telegrapby. Pbotograpby, Arcbl
tecture, Agriculture. Horticulture, Natural HIstory, etc. 
Complete List of Patents each week. 

Terms of Subocrlptiou.-One copy of the SCIEN
TIFIC A:-'JERICAN wid be sent for one year-52 Dumbers
postage prepaid. to any subscriber 10 the United States 
or Canada, on receipt of th" "e dollnr. by the pub
lisbers ; six montbs, $1.50 ; three months. $UIU. 

CllIbs.-Speclal rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit Is by Postal Order. Draft,. or 
Express Mone,. Order. Money carefully plllced inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but Is at tbe '  sender'. risk. Ad
dress aU letters and make all orders, drafts, etc.; pay
able to 

�"o"NN de COo. 
36 1 B roadway, New York. 

• 
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Scientific American Supplement. 
This Is a separate and distinct publication from 

THE SCIEJSTIFIO AMERICAN. but Is unllorm therewltb 
in Size, every number containing sixteen large p&ges full 
of engravings. many of which are taken from foreign 
papers, aud accompanied with translated descriptions. 
THE SCIIONT IFIC AM ERICAN SUPPLEMENT Is publlsbed 
weekly, and include. a very wide rallll'e of contents. It 
presents tbe most recent papers by eminent writers in 
all the prinCipal departments of Science and the 
Useful Arts, embraCing Biology. Gecloll'Y, Mineralogy, 
Natural History, Geography, A rchreology. Astronomy, 
Cbemlstry , ElectriCity. Lil(bt. Heat, ' Mechanical ' Engi
neering, Steam and Railway Engineering, .. �tlnlng, 
Ship Building, Marine Engineerlng" Photogrllphy. 
Tecbnology, Manufacturing Industrles, Santtary En
gineerlnl(, Agriculture. Horticulture, Domestic' Econo
my, Biography, Medicine, etc. A vast amc.mnf of fresh 
and valuable information obtainallie In no other pub
lication. 

The most impvrtant E'II{1ineering WarkB, Mechanisms, 
and Manufactures at home and abl"o&d are illustrated 
and described in tbe SUPPLEMENT. 

Price for the SOPl'LEMlCNT for the United states and 
Canada, $5.00 a year, or one copy of tbe SCIENTIFIC AM
EltICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

MUNN & Co., 3 6 1  Broadway, N. Y .. 
Publishers SCIIINTIFIC AMEI<ICAN. 

• 

Builders Edition. 
THE SCIENTII!'IC AMERICAN ARCHI'rECTS' A ND 

BUILDERS' EDITION Is Issued monthly. $2.50 .. year. 
Single copies, 25 cents. Forty lurge quarto pages, equal 
to about two bundred ordinarv.book pRj1;es ; tormlng a 
large and splendid Malrazine of Architecture, rich
ly adorned with elegant plates in colors, and with other 
tine engravings ; illustrating the most Interesting ex
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi
dences. City and country. inclUding tbooe ot very mod. 
erate cost as wen as the more expensive. DrawIngs in 
perspective and In color are given, togetber wltb tull 
Plans, Speclllcations, Sheets of Details, Estimates, "tc. 

The elegance and cheapness of tbis IURIlnlficent work 
have Won for It tbe I,llr"est Cit'cn lation of any 
Architectural publication In the world. Sold by ... i 
newsdealers. $2.50 a year. Remit to 

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

IC� aD� . REFRIGERATING MACHINES ��\fW!��!�����ffi: 
The PIOtet ArtIfiolal loe CompaJJY (Um

i
ted), Room 6, Coal & JroR Exchanae, .New York. bard S •• , Phila., and �7 Rose St., opp, Duane St • •  N. Y. 
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