
A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY� AND MANUFACTURES. 
Vol. XXVIII.-NO.llll.] 

(NEW SERIES.1 

GRAIl{ BIl{DER ATTAOHI'ItEl{T TO HARVESTERS. 
We present, in the accompanying illustrations, a new at· 

tachment for binding grain on the harvester, immediately 
after it has been cut. which, it is claimed, operates without 
any more attention than is necessary to throw the twisting 
and binding mechanism into or out of gear. The sheaf is 
held in jaws until a band is twisted from a portion of its 
straw, then it is turned, rotated, and the band wound around 
it, secured, and finally the finished bundle is released from 
the machine. 

Fig. 1 is a perspective 
view, showing more par· 
ticularly the devices for 
holding and manipulating 
the sheaf. Fig. 2 repre· 
sents the band gatherer 
and twister, and Fig. 3 a 
section of the bundle with 
the straw rope partially 
around it. The rake is ar­
ranged on the�- endl�sB 
chain, A, operated by means 
of the gearing at H, Fig. 2, 
in the platform of the har· 
vester. The latter rests on 
drawing wheels and has 
suitable cutter and finger 
bars, with mechanism for 
operating and adjusting 
the same. The sickle is 
placed at B, Fig. 2. 
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line with the pivot, and which Bupports two horizontal bevel 
wheels, as shown. The lower bevel wheel engages with a 
similar wheel which is on a horizontal shaft, U, which has 
its bearings in the plate, Q. The upper bevel wheel mesh· 
es into another mounted on a horizontal shaft, V, Fig. 1, 
hanging in the frame of the harvester proper. By means of 
the clutch, at W, the wheel 011 the shaft, U, is thrown into 
or out of gear. X is another shaft connected with the shaft, U, 
by the vertical gearing shown, which is in line with the cen· 
ter of the ring, R, and holds a pair of jaws, Y Y, which ex· 

(,3 pel' A.nnum, 
IN ADVANGE. 

same into a band, as represented in Fig. 2. When the car· 
riage has traveled far enough to form a rope of requisite 
length, the clutch, M, strikes a suitable stop, and is thrown 
out of gear to release the pinion, L, and arrest the longitu. 
dinal motion of the carriage. The wheels, C', are now thrown 
into gear with the whed, B', so 8S to turn the turret and with 
it the plate, Q, and entire cradle at right angles to the hame, 
C, &8 in Fig. 1. The pendent frame, I, is then, by suitable 
mechanism, swung outward into position, and so supported, 
by a lever before mentioned, that the shaft, N, holding the 

band, is thereby thrown 
higher and in proper line 
with the middle of the 
sheaf. The clutch, W, is 
next moved to throw the 
shafts, U and X, into gear 
and have them revolved. 
Thereby the sheaf is rota. 
ted in the direction of the 
arrow, Fig. 3, winding the 
band around it and pulling 

��"'-'-'��,= at the same time the car· 
riage, D, back. The end of 
the band is then tucked un· 
der by the tucker, D', Fig. 
1, which consists in '" slot· 
ted plato connected wit'l a 
lever and arranged in the 
position shown. When the 
lever is swung, the end of 
the tucker, forming a claw 
for embracing the bu.nd, is 
carried down and &head, 
and thus operated. The 
slide, A', is next moved to 
open the jaws and discharge 
the sheaf, the cradle is 
swung round into line with 
the frame, C, to receive 
grain for another sheaf, 
and the lever holding the 
shaft, N, outwards, is 
tripped so a5 to allow the 
pendent frame, I, to come 
in line with the center of 
the cradle for forming an· 
other band. 

In describing the essen· 
tial portiolls of this inven· 
tion, we shall first refer to 
the twister, depicted in 
our second figure. On the 
ends of the rake platform 
is supported a longitudi. 
nal, horizontal frame, C, 
for the purpose of holding 
and guiding a sliding car· 
riage, D. A horizontal 
shaft, E, is hung length. 
wise in this frame and con­
nected by the gearing, F, 
with the driving mechan­
ism. G is a bevel pinion, 
which, while fitted upon 
the shaft, E, so as to slide 

GRAINi\BIBDER ATTACll1tlENT FOR, �HARVESTERS. Patented through the 
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Agency, May 30, 1871. For further particulars address the 
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freely thereon, is connected so as to revolve with it by means 
of a groove and feather. Between the pendent a.rms of the 
carriage, which are fitted over the shaft, E, there is arranged 
upon the latter, besides the pinion, G, above referred to, a 
frame, I, and between the parts of this frame another pinion, 
J, which, with regard to the shaft, E, is connected in the 
same manner as the first mentioned pinion. The pinion, G, 
meshes into the teeth of a bevel gear wheel, K, mounted 
upon a vertical shaft that hangs in the carriage. Loose upon 
this shalt is a pinion, L, which engages with the teeth of the 
horizontal rack shown, as constituting a part of the frame, 
C. Whenever, by means of the 
clutch, M, the pinion, L, is thrown 
into gear it will, by its connection 
with the shaft, E, be revolved and 
roll on the rack, imparting longitudi. 
nal motion to the carriage. In place 
of this arrangement of rack and pin. 
ion, the inventor states that an 
endless chain may be substituted, 
thus accomr'lishing the same ob· 
ject with less working parts. The 
pinion, J, by the intermediate gear. 
ing represented, actuates a horizon· 
tal shaft, N, hung in the frame, I, 
the reaT end of which, 0, carries a 
series pf hooks or other projections 
for twisting the straw. The frame, 
I, is either suspended directly from 
And hangs with the shaft, N, be. 
neath the shaft, E, or it may be 
Ilwung 1.0 one side by a suitably arranged lever fitting against 
a rail in the frame, C. By mea.ns of a clutch, at P,Fig. 1, which 
connects with the system of gearing, F, the above described 
apparatul! may be readily thrown into or out of use. 

To the rf'ar end of the rear platform, Fig. 1, and about in 
line with the frame, C, is pivo;.ed a horizontal plate, Q, which 
is the bed for the sheaf holder. This plate, for purposell to be 
described, can be swung in a longitudinal direction, as in Fig. 
2, or laterally, as in Fig. 1. Above the pivot, and affixed to 
the plate, is a vertical ring, R, above which again is the tur­
.ret, 5, surrounding lion upright shaft. T. Fig. 2, which is in 

tend within the ring, holding curved clasps, Z, Fig. 3, within 
the same. On the shanks of these jaws is fitted a slide, A', 
Fig. 2, by means of which they can be opened or c10sed at will. 
On the Ullper part of the turret is shown a large bevel wheel, 
B/, with which the wheels. C', on the shaft, V, engage when­
ever the turret, and with it the plate, Q, is to be turned. 
When the wheels, C', are not in gear, but the shaft, V, is roo 
tated by suitable connection with the main driving gear of 
the harvester, and the lower bevel wheels on the upright 
shaft within the turret is in &etion, the motion of the shaft, 
V, is transmitted to the shaft, X, and jaws, Y. 

The above details being understood, the operation of the 
machine is readily followed. Grain enough for one sheaf is, 
by the rake on the chain, A, swept into the cradle while 
the same is in line with the frame, C, so that the straw will 
be held in the jaw!!, Fig. 2. Then the carriage, D, is thrown 
into action by the clutch, at P, so that it will move forward 
on the rack ; but before so moving the pendent frame, I, 
hanging straight down, has the hooked end of its shaft, N, 
inserted in the butt end of the sheaf and revolved. As the 
carriage is moved ahead, the twisters continue to revolve 
and draw straw from the center of the sheaf, twisting the 

------------.� . • � .•• -----------
New Watcl'lnll: Cart. 

A new watering cart, or van, has lately been put in opera. 
tion in London. It consists of an iron tank, 7 feet 3 inches 
long, 4 feet 6 inches wide, and 2 feet 6 inches deep, which 
holds 450 gallons of water. The tank is mOllnted on spl'ings 
and carried on four wheels with light hinged shafts, and the 
whole of it is painted in bright colors. The distributor and 
branch pipe are on the improved principle, which admits of 

the outflow of water being regulated to 
meet the varying conditions of st.reets 
and weather. An interesting competi. 
tive trial has taken place in Regent 
street between this machine and the 
old watering cart. The pair were filled, 
and started from a stand post by Han­
over church, and the object WIIS to ascer. 
tain the area of ground the water from 
each would cover. The two vehicles 
proceeded on thdr way towards tbe Re. 
gent circus till they reached Newman's 
yard, where the cart, having made all 
the running it was capable of, "com· 
pounded," while the van, "still going well 
within itself," proceeded as far as the 
circus, and returned up Regent street to 
Air street, where it finally gave out. 
The width of spread of the water from 
the van was twenty-three feet, that of 

the water from the cart .being sixteen feet. By measurement 
of the plans at the vestry Hall after the trial, it was ascer· 
tained that the van had traveled 2,640 feet, and had spread 
its water over an area of 60,720 square feet, while the cart 
had traveled only 1,440 feet, and had covered only 23,040 

quare feet. The older machine has thus been signally de­
feated by its youthful rival. 

------------.� .. � ... ------------
ACCORDING to Dr. Wallace, of Glasgow, the morlal used 

i!l the construction of the great pyramids of Egypt was com· 
posed chiefly of plaster of Paris-hydrated sulphate of lime 
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by learning of the foundation of a school of mines at about 
a mile from Golden City, at the base of the Rocky M�untains 
(latitude 89040'), in Colorado Territory. Professor E. J. 
Mallett, of this institution, whose experience we may here 
remark leads him to the adoption of views substantially the 
same as those abov" advanced, informs us that its site pre· 
sents every facility for the practical training of the mining 
engineer. The university. of which this school is an integral 
portion. comprises three fine buildings; two of which are de· 
voted to theology and the classics and the third is exclusive­
ly set apart as an academy of the physical sciences. Being 
less than a mile from the terminus of the high grade railway, 
the principal mines and metallurgical works of the territory 
are within easy communiClllotion of the students, thllS afford· 
ing especial advantages for study in the field. 

We trust that this institution will be the precursor of many 
others of its class in ever/ mining district, as we believe that 
the establishment of such colleges cannot but tend, through 
the acquiremeut and dissemination of valuable knowledge, 
largely to increase the wealth and material prosperity of the 
nation. 

[MAY 31, 187j. 
the construction of their llhips is such that the usual precau· 
tion of ir.surance is deemed unnecessary. 

We take pleasure in making this correction, as the state· 
ments of our correspondent, doubiless honestly based on a 
misapprehension of facts, were such as to engender a feelillg 
of public regret that so laudable an endeavor toward the reo 
establishment of our commercial prosperit.y- should have its 
inception undE'r such unfavorable auspices. The pioneer 
vessel of the line, the Pennsylvania. we notice, has recent· 
ly accomplished quite an extended trial trip, satisfactorily 
proving her capability and efficiency for transatlantic 
service. 

------------.. � . . � ... ------------
THE VIENNA EXPOSITIOll··-APPOINTIIElIT OF A 

NEW COIIIIISSIOllER. 
Jackson S. Schultz, Esq., of New York, an energetic, tal· 

Auted and distinguished mercbant, has been appointed 
United States Commissioner at Vienna, in place of Van Buren, 
removed. Commissioner Schultz is a gentleman of real 
ability, and ubder his auspices the American department 
will doubtless assume as creditable an appearance as is pos· 

• ••• • sible undl'r the circumstances. He is authorized to restore 
EXPERIIIENTS ON THE STRENGTH OF IIATERIALS. those of the suspended commissioners who were not con· 

Valuable results are anticipated from a series of experi. nected with the disgraceful schemes of corruption. 
ments undertaken by Professor Thurston, at the Stevens The New York Sun says that, if reports are to be credited, 
Institute of T<!chnology, upon the strength of materials. the Vienna exhibition has not so far proved successful. The 
Wll recently gave a summary of the results of the experi. Viennefle were in too much of a hurry to empty the pockets 
ments upon: woods. as reported in the Journal of the 1J!rank. of strangers, and the report of their exorbitant charges 
lin Institute, for April. spread far and wide. The bills of fare at the hotels have 

Work has now been commenced upon the metals, and the been increasing from day to day, a dollar and a half being 
Professor desires to obtain samples of all well known brands; the latest charge for a tolerable breakfast, and twenty cents 
the specimens to be Sf inches long, and of 1 inch round bar or for getting boots blacked. Americans will be interested in 
t and t pquare bar, with, in each case, statements as concise the announcement that the proprietor of a hotel built ex­
as p.Jssible of the ores used and method of manufacture of pressly for transatlantic visitors openly avows his intention 
the sample, with the understanding that the results may to get all his money back during the season of the exhibition. 

MINING' SCHOOLS AND COLLEGES. be published. The specimens may be sent to the Institute at Extortion seems to be the order of the' day in Vienna, and 

In view of the vast and a.pparently inexhaustible mineral any time. The work will Le interrupted May 24th, and du- after all it may not have been all native corruption that in· 

wedth of the United States, and the necessity which mani. ring the absence of Professor Thurston to attend to his fected our commissioners. 

festly exists for wider knowledge in the sciences pertaining duties as a member of the United States scientific commis- • •• �. ee _________ _ 
to its exploitation, the question has for some time past been sion to Vienna, bllt will be resumed on his return in Septem. THE NEW YORK POST OFFICE. 
uuder discussion whether the future development of our ber next. In the number of its substantial and costly buBiness struc-
mines would be materially promoted and the great indus. We noticed a specimen of Ulster iron taken from open tures, New York city has always been conspicuous, but the 
tries which are based thereon furthered by the establishment market, which had twisted to the Ilmit of the machine, over new Post office and court house building, now hl-ing con­
of a national school, under government auspices, which 2000, without breaking off. The specimens are turned down structed in the southern portion of what has for years been 
should form a nucleus for all information relating to mining in the middle, the neck being 1 inch long and" mch diam- known as the City Hall Park. promises to overshadow a.ll 
pursuits, and thus afford to the student an education which, eter, by Whitworth gages. buildings hitherto erected in New York, if not in the coun-
for practical value and extent, could not be gained in smaller • ••• • try, when coDsidered with reference to its architectural 
and less favored institutions. The project is one which has RIGHTS OF PlI'BClIA.SERS OF PATENTED ARTICLES. beauty, its complete adaptability to the purposes for which 
met with much approval from a large class who, convinced 'We published last weelt the decision lately �ndered by it is designed, the excellent workmanshll' put on all its de­
that the inculcation of sound principles relating to the pro· Juclge Sawyer, of California, in the case of McKay vs. tails, and the number of modern improvements which have 
fession of the mining engineer could be best thus effected Wooster. Those who are in possession of an excluBive state, been and are to be introduced. The Drexel building, at the 
and that the present tendency toward wasteflll and reckless county or other territorial right to make, sell and use a pat. (omer of Wall Bnd Broad streets, which has been just opened 
systems of mining could be thus in a measure averted, have ented. machine or patented article, of any description what· for business, is, for the purposes for which it was designed. 
strenuously urged the matter upon the consi�eration of the soever, will be interested in learning that it is now settled by one of the most beautiful structures in the country, but iL 
general government. the dEcision 'of more than one United Stat!'s circuit judge could be placed in one corner of the new post office, and 

While admitting that such a scheme, based on so broad a that the purchaser of such a machine or article within the many of the arrangements for lighting, heaGing, ventilation, 
foundation, is by no means destitute of material advantages, territory of one exclusive licensee may sell or use it within etc., which would answer for a building of such size, would 
it nevertheless appears to us more probable that the benefits the telritory of any other exclusive licensee without liability be useless in one of the great extent of the larger building. 
sought can be attalned with greater surety through the estab- to an action for infrin!rement. It amounts in a nutshell to In the architectural work, also, the ditliculties were much 
lishment, in preference, of local schools of a similar naturt'. this: The exclusive licensee for one county cannot lawfully greater, owing to the irregular shape of the land on which 
It cannot be doubted that the proper situation of a nation· leU or use in the county of another exclusive licensee, but the building was to be placed, which is almost a triangle; 
al institution would form a matter of discussion, and perhaps the purchaser without condItion of the machine or article the frontage on Broadway being 840 feet, looking down 
remain always a mooted point: one, indeed, which would from such licenSf'e can lawfully use or se]] it in the territory Broadway 180 feet. on Park Row 320 feet, and looking to. 
inevitably give rise to sectional dissension between the advo. of the other licensee. ward the City Hall 200 feet. The eutire area covpred is 
cates of the coal pits and the gold mines, the Atlantic and With the present cvnstrnction of the statute, exclusive about one and one quarter acres, and this space, for the cel-
the Pacific slopes. licensees may t'loke undue A.dvantage of each other. It would lar, basement, aud entrance floors, is unbroken by any inte-

This, however, aside, it is questionll.ble whether a single be wise, therefore. in many cases to seek, through the grant- rior walls, the supports for th .. upper stories consisting of 
institution, necessarily widely separated from the majority ors of territorial rightt:, the placing of restrictions on those 122 cast iron pillars for pach (cellar, ba�Ament and entrance) 
of its points of advice, would be able to receive. ordinate and working adjoining territory, so that neither licensee would floor. These pillars are 18 inches in diameter each, the iron 
apply information gathered over so large and diverse an sell to parties whose only intention at time of pur..:hase was being 21- inches thick. There will be four storilS from the 
area with that efficiency which could be secured in sma]]er to resell or use in the territory of the other. ground up, beside the high Mansard roof; the cornice will be 
co]]eges located directly upon the field. Clearly, we think, The decisions so far made on the p.,int procet'd on the 120 feet above the sidewalk at the lowest parts, and the 
the latter would in this particular have as decided an advan· ground that, the machine or article having passed to the front elevations will be considerably higher, according to the 
te.ge as the present numerous local weather stations would hands of the purchaser without condition, it is no longer elevations of the design on the corners and in the middle of 
I ossess over a single central bureau for the study of meteor· within the limits of the monopoly, and hence such purchaser each fa.c;ade, beside the domes on the northern and southern 
ology. The nature and situation of our mines, their mode is not restricted in the use of the machine or article either as fronts, which will tower high above the main building. 
of exploitation, and the treatment of their several yields to duration of time or place. The Supreme Court of the In every detail of the building, all the latest contrivances 
widely ditTer. In varying localities, even where ores are ex- United States has passed upon the lawfulness as to duratien for making the work substantial and of the best quality have 
tracted for the same metal, it is more advantageous to study of time, in dbtermining the rights of users of patented mao been studied. The roof will be of copper, with two corruga· 
the work in the place where it is to be practised. The best chines for any extension of the original term of the pateut, tions in each sheet t.o allow for expansion and contraction by 
method for obtaining silver from a Nevada ore is not always but not as to place of use. No case has there been decided heat and cold. Numerous substitutes, less expensive, have 
the most efficacious for one of Colorado; the graduate of one involving the question whAther tl:.e purchaser witht>ut con- been urged upon the superintendent, but this was decided 
of our ellostern mining schools. bristling with theories and dition, from a licensee restricted as to place in making, using, upon as most perfect and durable. Each window will have 
crammed with book kUl)wledge, too often finds that he has and selling, may lawfully use or seH the patented articles so fireproof situtters made of a compositio!l somewhat lighter 
much to unlearn when he begins his actual experience in the purchased outside of such restricted territory. It is, how. than fire brick, and which hilS been tested up to a white 
West, and, to hi-n at least, t.he fact is sufficiently evident ever, foreshadowed. by those cases which involved the right heat without showing any change. These shutters will be 
that many hours of fruitless toil might have been saved had of purchasers to continue lawfully to use through any ex- takell up by cast iron boxes, built in the waU, into which 
he acquired the theory of his profession while studying its tended term of a patent, that the decision of the court of last tney will be made to slide, and, considering that the rept of 
pr'loctical workings. The Royal Scho011! of Mines at Berlin, resort would be in the affirmative on this qnestion also, were the building will be entirely of granite, iron, brit'k and glass 
at Freiburg in Saxony, and at Clausthal in Prussia, certainly the precise point to come before them for review. it is tolerably safe to conclude that, isolated as it is from 
produce Inen of high culture, but only the latter two gradu. • • •• • other structures and with granite walls of great thickness 
ate really practical miners, metallurgi�ts and engineers. THE NEW PHILADBLPHIA STEAII8lIIPS. we shall have a building which would be practically fireproof 
Practice alone degenerates into empiricism, while theory, Under the heading of the" Loss of the Steamer Atlantic," even in a conflagration similar to those which so recently de 
pure and simple, singly is helpless; hence it is in the combi· we recently printed a r/J8UrM of the views of several corr3S· vastated Chicago and Boston. 
nation of the two that the most useful knowledge is to be pondents regarding the construction of sea going vessels, In the thorough ventilation of so large a building. where 
gained. This learning, through territorial schools, main· and among others the opinion of one writer signed .. A. Riv. so many are to be employed, and where a large proportion of 
tained not by national but by state funds, should, we believe, eter," in reference to alleged serious faults in the building of the work is to be done by gas light, the difficultit-s presented 
be first acquired. Each instituti.n could then pursue un' the ships of the new American line lately established between are of no ordinary nature, and have never yet been entirl>ly 
trammE'led that course of study best adapted to its geo· Philadelphia and Liverpool. Since the date of the issue con· overcome in any of our Jarge public edifices. It is believed 
gnphical and geological position, transmitting the results.,f taming the above, we have received a communication from however, that the plan for effecting this object in the new 
its observations to a central national bureau, for statistical Mr. B. H. Bartol, an officer of the company owning these POl!t office will be the most perfect of any that has yet been 
reference and comparison with those of others; while the steamers, in which the strictures of our correspondent are contrived. It is on the principle of thaL first applied on a. 
s1mdent deBirinB to f01low any particular branch of mining explicitly contradicted. We are informed that the vessels large scale in the north wing of the Treasury Department at. 
could select the seminary best situated for the imparting of have beeu superir.tended from the keel upward by an expe· Washington, under the direction of Supervil!ing Architect 
the instruction required. rienced engineer from the Clyde, that $2,500,000 is invested A. B. Mullett, who is the architect of the new post office 

TheBe and other consIderations have been suggestad to us In the enterprIse, and that the confidence of the propnetors In and general supenntendent of all new public buildings. For 
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the three lower floors, in which a'l the post office business 
will be transacted, there are four ventilating shafts, with an 
inside area of fifty feet each on the bottom. These shafts 
run from the cellar to a little above the roof, and in the 
center of each will be a smoke pipe from the furnaces, thus 
heating the air so as to make a constant upward current. At 
the bottom, these shafts are connE';}ted with what are called 
foul air chambers. into which run flues from all the rooms 
on the ground floor and below. These flues are made to run 
from openings at the bottom in the hollow cast iron pillars 
which support the whole interior of the building, so that, 
by the upward current which is created by the heat in the 
ventilating shaft, the foul air is drawn down from the bot­
tom (if each room to the foul air chambers and thence into the 
'Ventilating shafts. In addition to openings into the venti· 
lating shafts. the rooms in the upper stories are provided. 
'With hes which terminate in ridge openings at the angle of 
ille pitch of the Mansard roof and the center of the water 
thed. These open:ngs have what are called pitch top covers, 
t6 make a draft, no matter in which direction the wind 

may be. 
In cold weather, the rooms are to be heated by steam coils 

Isupplied from the exhaust steam furnished by the boilers 
'Which will snpply power for the engines to run the elevators. 
,Grave doubts are entertained whether sufficient preparation 
;has thus far been made for properly heating the interior Df 
;this vast edifice, but this will be a want which can be easilt 
,supplied by additional boiler capacity in the cellar. The 
·steam coils will be placed opposite each window, under which, 
in tIle panels, are openings, so that the air will be drawn 
fresh from tLe outside. The pipes. however, are protectoo 
by a kind of apron from the current of cold air, which 13 
made to pass down and then rise through the heated coil into 
the room. 

The floors, throughout the building, are all made with iron 
and brick BIrches. . These arehes have been built according to 
a method 01' Mr. W. G. Steinmetz, the superintending en· 
gineer, by the use of center hangers, which has lately become 
quite popular with builders. It does away tvith the neces 
sity of building platforms, as formerly, is very simple, and 
the men can thus readily work on as many floors as desirable 
at the same time. In many of the arclies in the building, 
where a flat ceiling is wanted, a large sized hollow brick is 
used. which is molded to make a perfect areb. on the top and 
be level on the bottom. The same end can be attained by 
filling out under the arc1)es, in the old way, but the work is 
not so durable. The cost is about the same in one way as in 
the other, but the hollow brick. are lightE'r, so that the weiglot 
on the iron is not so great, and the ceiling is more certain to 
be dry. 

There are to be four large elevators which will afford 
communication between the basement and top floors, and ten 
small elevators, of the telescopic style, worked by hydraulic 
pressure, from the basement to the entrance floor. The lat­
ter are to be simply platforms without carriages, for the 
convenience of the post offiel' business, as the basement will 
be used for sorting letters and making up mails, the entire 
north end being devoted to printed matter. On the first 
floor will be the post office, receiving and money order depart­
ments, registering office, stamp and envelope bureaus. and the 
postmaster's, secretary's, cashier's and book-keE'pers' rooms. 
The second, third and fourth floors will be devoted to United 
States court rooms, examination rooms, etc. 

It is difficult, without a personal visit, to obtain an adequate 
idea of the great amount of work and material which this 
building, when completed, will represent. The additional 
story which is now being added, before the Mansard roof is 
put on, involves no material change in the plan for the 
whole, although a portion of the cornice which had been 
placed will have to be taken down until the fourth story is 
completed. The granite used all comes from Maine, where 
six hundred men have been employed for many months in 
cutting and dressing it, so that no work of this kind is done 
on the ground. There have, thus far, been used 800.000 
cubic feet of granite, 10,000 yards of concrete, 27,000 barrels 
of cement, 9,000,000 brick, and 5,500,000 pounds of iron; and 
the excavation previous to laying the foundation amounted 
to 100,000 cubic yaros. It is impossible at present to say 
when the work will be completed, but as Congress at its last 
session appropriated $2,500,000 to carry on the building, it 
is now being energetically pushed forward, with a probabil. 
:ty that the roof will be on during the present year. New 
York has waited long for a post office suited to its needs; but 
with the completion of this building, it will l,ave such an 
one as befits the importance of the leading city on the 
continent. 

------------.� ..•. �.------------

another, they have not been gCllerally adopted, and are not 
used at all in daily newspaper work. For some kinds of 
book work they have, however, proved a moderate success, 
and there is fair reason to suppose that a snc-Cessful type 
setting machine, which will accomplish all the labor of the 
compositor, may, at no distant day, be perfected. n is a 
field which has long taxed the ingenuity of some of our most 
skillful artisans, and is one in which success will L>e sure to 
bring a rich reward, as by far the greater part of the expenge 
in the mechanical pBJt of the dsilly newspapl'r, as in fact of 
nearly every printed book and paper, is in the type-setting. 

The press room, however, is by far the most attractive 
part of a modem newspaper, and here the improvements 
made have been constantly in the direction of more rapid, 
economical, and perfect printing. The Hoe ten cylinder ro­
tary press, which has been and still is used in most of the large 
newspaper offices, was long thought to be the most perfect 
machine possible for doing a large amount of work, and 
doing it well. It is capable of printing twenty thousand im­
presllions per hour, but to do this work, ten feeders are reo 
quired, beside a pressman, and two or three assiRtants to 
take away the printed sheets, and only one side of the -:;aper 
can be printed at a time. To make a press which will save 
the work of this number of men, which will print both sides, 
or a perfected sheet, at the same time, and which will also 
do the work as rapidly, has long been a problf'm which in· 
ventors have endeavored t:l solve, and both here and in Eng­
land have their efforts been crowned with success. 

THE WALTER, BULLOCK AND HOE PRESSES. 

The Walter press, so named from its inventor, the 
proprietor of the London Tlm6ll, and the Bullock presll. 
which has been used here for the past four or five years, are 
each self feeding, and deliver a perfect printed sheet, or one 
printed on both sides. There are some points of similarity 
in their construction, both feeding from endless rolls of 
of paper, with a knife to cut off the sheets at the proper time 
before they are passed to the II fly" where they are delivered. 
The Walter press is considerably smaller and more compact 
than the Hoe ten cylinder press, but the Bullock press is still 
smaller, occupying a space only ten by six feet and six feet 
high. The Walter press, it is claimed, w'll print eleven 
thousand perfected sheets per hour, which is somewhat fast­
er than the Hoe ten cylinder, when it is remembered that the 
maximum work of the latter is only twenty thousand copies 
of onellide, or half printed papers, per hour, while the aver­
age work of the Hoe press will only equal about flfteen 
thousand impressions per hour. Tne Bullock press prints 
ten thousand copies per hour, both sides. 

In all of these fast presses, the more rapidly the work is 
done, the less perfectly are the sheets printed, but the Wal­
ter press is especially designed to do better work than any 
other fast press, and with this idea, the proprietors of the 
New York Times, who a:e this year expending one hundred 
thousand dollars in refltting and adding to the facilities of 
their already admirably arranged office. are about putting up 
one of the Walter machines in their press room. The press 
will cost, as put up and ready for work, about $45,000, or 
about the same as a Hoe ten cylinder press. The paper is 
taken from a reel and passed throUg�1 rollers, one of which 
revolves in a trough, where it is partially immersed in water, 
thus wetting or damping the sheets, which adds much to 
tha facility of obtaining a clear impression of the types. In 
the Billoclt press the paper is dampened by a separate ma­
chine, the rolls of paper being already wet when placed in 
the press. From the rolls which dampen it, the paper is 
passed on between cylinders, on one of which are the stereo­
typed forms, and tho other constitutes the impression cylin. 
der, tho httcr revc>:dng against covered rollers to remove 
any ink which may have been taken flom the printed sheet. 
To do this perfectly, constant attention is required, and the 
covers, when soiled, have to be changed. The inking appa­
ratus is quite slmilar to the fountains used in the Hoe 
presses, and there ill nothing essentially different in the prin. 
ciple of the fly for delivering the sheets. Two men, how 
ever, are required at the box where the sheets are delivered, 
to keep thE'm straight, which, with the pressman and one 
assistant, make at least four men required to attend one of 
these machines. The Bullock press does not require more 
than one man, but it is claimed that the Walter pres" will 
do milch better work than the Bullock. 

NEWSPAPER STEREOTYPING. 

XODEB-N PRINTING lIrIAORIORY AKD APPLIANOES.­
ROW A DAILY KEWSPAPER 18 ItADE. 
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ten years ago. It must not � supposed that this was the 
first successful stereotyping for any kind of printing, as 
printing has been done from plates almost as long as types 
have been used; but by the ordinary method of making ster­
eotype plaTes from plaster of Paris molds, the time consumed 
was SO great as to render this method totally unavailable for 
newspaper work. After many experiments. however, what 
is called the 

PAPER PROCESS 

of making the stereotype mold was successfuHy introduced. 
This consists in beating into the face of the type, with a 
heavy brush, a prepared sheet, with a l:ody almost like 
paper pulp, and somewhat thicker than heavy railroad 
card. The type form, with this wet blanket kind of 
mold beaten into it, is then placed on a steam bed to drive 
out the moisture and harden the mold, which, in a few 
minutes, can be taken off almost as hard as a sheet of card 
board, but holding a perfect impression of the type. To 
make and trim a plate, with type metal, is now very limple, 
and the same mold can be used for as many plates as desired 
The shortest time occupied in getting a plate ready, from the 
time in which the form is ready for the stereotypers, is about 
twenty minutes, the greater portion of this being taken up 
in drying and baking the mold, and the difficulty in doing it 
more rapidly lies in the fact that the type form, when ready 
for the stereotypers, is very wet, and all must, 8f course, be 
made perfectly dry. These stereotype plates are made of 
type metal, which consists of lead, zinc and antimony, and 
tht-y may be used to print any number of copies required. 
The cost of making the plates cannot be said to add anything 
to the expenses of a large newspaper, as enough is saved in 
the wear of type to cover the expense or making the plates. 
The mechanical work of a daily morning newspaper is near­
ly all done at night, as the copy of the paper which the city 
subscriber reads at his breakfast table represents the work 
of printers and editors up to 8 o'clock in the morning, and 
the pressmen thereafter. 

EDITING A DAILY NEWSPAPER. 

All through the twenty-four hours, however, the reporters, 
correspondents and agents of a daily newspaper are busily en 
gaged in collecting, writing and telegraphing information on 
every possible subject for its columns. In Washington and 
San Francisco, b. Lon.ion and Vienna, in China and Japan, 
and in almost every known quarter of the globe, the agents 
of the press may be fOllnd, whether they act as the direct 
employees of some particular paper. or send accounts of mat­
ters supposed to be interesting, to be paid for only when 
used. Some idea of the number and activity of these agents 
may be formed from the fact that, notwithstanding the great 
amount of matter which a daily newspaper contains, it of len 
occurs that two or three times as much is prepared and 
paid for as is printed in the paper. This matter is constant· 
ly coming in from the telegraph office. from the mails, and 
from reporters, and the editor and his aseistants receive anll 
prepare it for the printer, or consign it to the waste paper 
basket, writing their comments thereon, witty or wise or 
commonplace as they may be; but in all cases the news and 
editorials are intended to represl'nt a day's picture of the 
world's life, with the reflections which we all. according to 
our light, gather from reading &bd past experience, for 
future guidance. 

SETTING UP THE TYPE. 
The compositors ecmmence type setting at 6 or 7 o'clock, all 
letters, editorials, articles of any kind, or advertisements, 
going to a common desk, where the fifty or more compo@itors, 
in regular order, are handed their" takes," or pieces of copy, 
which are longer or shorter according to the work, and when 
one" take" is finished another is ready, so that a compositor 
may flrst set up thirty lines of one of Tyndall's lectures, then 
a theater advertisement or a notice of an auction, then a por­
tion of a letter from Vienna, or perhaps an account of a riot 
in New Orleans; but the work is all so arranged that the 
labor of these fifty or more compositors represents the steady 
and orderly preparation of all the articles and ad vertisements 
which appl'ar in the paper. The foreman and his assistants 
receive the editorials, the tell'graph, and all the reading mat­
ter, from the editor and his assistants, and the advertise­
ments from the counting room, and the work is so divided 
up as to keep all hands at work until it is time to go to press, 
or until all the copy is set up. There is a limit to the time, 
however. The paper must go to press in time for the mails, 
and so that copies can be sent out by the morning ttains. This 
makes it necessary to have all the type set up and ready for 
stereotyping by half past 2 or 8 o'clock, and here not a min· 
ute is lost. In case, however, of important news ceming in 
after this hour, the men are kept at work and a later edition 
is printed for the city and near.by circulation. 

In the publication of newspapers, as in all other branches 
of business, there is, of course, an active competition; every 
reader has his preference'!, and each paper has particular 
qualities or advantages which commend it to its patrons, but 
all are anxious to get the first and fullest details of all mat· 
ters of public interest which transpire in any part of the 
world. 

----------�.� ... � ... ------------

The use of types and the introduction of the power print­
ing press marked the comlllencement of It series of improve­
ments in the printing business, no one of which have, sub. 
sequently, created a disti£ctiveera in the trade, but the com­
bined results, as seen in the offices o! one of our "great 
dailies," afford one of the most interesting, thougll not the 
least complicated, subjects for careful examination. The 
machines for casting type havo worked a great saving to the 
type founder, and to make, by the old hand process, the great 
amount of type now used, would require almost as many 
hands in a type foundery as it takes to run a cotton mill· but 
as in the case of the sewing machine, the demand see�s t� 
have been thus enlarged only with the increased facilities of 
prodnction. Of flype·setting machines, there have been a 
great many brought before the public, one or two of which 
have certainly possessed great merit, but, from one cause or 

Perhaps the greate-st improveml'nt for facilitating the 
rapid production of newspapers, since the introduction of the 
power preAS, is that by which newspaper forms are quickly 
and cheaply stereotyp! d. In fact, it would hardly he possi. 
ble to use either the Bullock or the Walter press to print 
from type, as thf'l cylinder which the stereotype form is made 
to fit is so small that the type could llot well be held in place. 
Even with the Hoe presses, however, if it were not for the 
process of stereotyping, great difficulty would be experiencl'd, 
and was felt in former years, in printing an edition 01 any. 
thing more than twenty or thirty thousand copies with suf. 
ficient rapidity to meet the demands of a daily newspaper. 
To obtain and make ready all the news, and have the types 
set up and put in the form, requires the full force of editors, 
reporters and compositors up to 2 and 8 o'clock in the morn­
ing. Then sterEotype pla.tes are made of each page, for as 
many pre�es as desired, according to the number of copies 
to be printed.. If three of the) _ cylinder presses are to be 
use�, by makIng three setl ot plates, fifty or sixty thousand 
copIes can be printed per ho!», i.Qlltead of only twenty �ou­
sand per hour, which was the DI&'ltimum before the introduc­
tion of stereotfPing. 

Ne�lI*ller stereotyping was first made successful about 

TlIE Stilwell & Bierce Manufacturing Company, of Day­
ton, Ohio, add the following postscript to a busineBI letter 
received from them on May 12: II It may be of interest to 
you to know that we have received iBquiriesabout the Eclipse 
water wheel from New Zeal&.nd, and about Stilwell's heater 
and lime extractor from Belgtum, as well as 110 great many 
about each from nearly all the States in the Union, each, 01. 
the parties writing, lltartinir by saying: � I saw your advpr. 
tisement in the SCIENTIFJC AlIfDICAN.' .. 

© 1873 SCIENTIFIC AMERICAN, INC.



lMAY 3 1 ,  1873. 
ABOUT TEA. hours after the tea has evapo-

Mr. Chan Lai Sun, Chinese Im.- rated. The more common way 
perial Commissioner of Educa- of tea drinking is to have a 
tion, recently delivered a lecture teapot six feet high and three 
in Springfield, Mass. , on the sub- feet m diameter, kept warm , 
ject of tea and its culture. He ready for any one to drink who 
began by stating that tea grows chooses. 
in every provmce in China ex- The speaker considered that, 
cept three or four upon the north- as long as the tea is of good 
emmost Siberian border, but the quality, it matters little how it 
quality and quantity depends is prepared. The best way is 
largely upon the locality. The to warm the pot with boiling 
leaves resemble those of the wil- water, then put m the tea and 
low, and are gathered during the pour the water upon it. It 
spring and early summer. They should never be boiled. 
are first exposed in a cool dry The seeds of the plant aro 
place for a day or two, then rolled about the size of a small cher-
into a ball on a table of bamboo ry ;  and from those not wanted 
slats, and dried m the sun. for plantmg, oil is expressed, 
The rolling is to extract a por- used for 'iOOking purposes. The 
tion of the juice of the leaves. tea in this country is generally 
After they have been dried in much mjured by long convey-
the sun, they are put mto an ance by sea, and has a moldy 
egg-shaped iron pan over a char- taste to one who has drunk it 
coal fire, and incessantly stirred in its freshness. The individual 
until a certaifl pomt of dryness FIG. 1.-BRIDGE AT ALBANY: consumption of tea is much 
is reached. The operator stirs greater in China than here. 
with his hands, thrusting them in all portions of the pan, 

I 
of preparing it. rhe Chinese tea connoisseur purchases an 

I 
· I •• • 

and practice enables him to dry the leaves almost exactly article costing variously from $16 to $20 per pound. If IRON BRIDGE CONSTRUCTION. 
alike. The raiser superintends this process, and then brin.gs he uses this choicest kind, which is only grown on the tops In our preceding article, we traced the manufac�ure of iron 
his tea in bamboo baskets to the bridges from the state of crude 
tea merchant, who adjudges its ore to the finished fabric, ready 
quality, and buys it at prices ro-=- �,", for shipment to the locality 
ranging from $15 to $20 per pi- where it is permanently to re-
cuI, equal to 133l pounds. The main. We will now give our 
merchant mixes -his purchases readers views and particulars 
together m a large reservoir, and - of some of the most important 
at his convenience weighs out a , bridges erected by Clarke, 
number of pounds of tea leavesJ Reeves, & Co. The view of the 
and women and children spread Albany bridge (Fig. 1) will 
them upon a large stage, and se- show the style which is techni-
parate the leaves into grades ac- cally called a through bridge, 
cordmgto quality. The tea stalks having the track at the level of 
are the lowest grade, I\nd the the lower chords. This view of 
sorters are paid by the number of the bridge is taken from the 
ounces of stalks they bring in. west side of the Hudson, near 
Children earn from 4 to 5 cents the Delavan House, in Albany. 
a day ; the very best workers The curved portion crosses the 
rarely eam as much as 10 cents basin or outlet of the Erie ca-
a day. Americans could hardly FIG. 2.-BRIDGE AT AUGU8TA, MAINE. nal, and consists of aeven spans 
live upon such wages, and until other nations can raise tea 

I 
of mountains, and of which only ten or fifteen piculs are I of seventy-three feet each, one of sixty-three, and one of one 

for 12 cents a pound ihey cannot compete with Chma in its produced in the kingd�, he has a baby teapot, an mch and I hundred and ten. That part of the bridge which crosses the 
production. a half high, and about an inch in diameter. A pinch of tea I river consists of four spans of one hundred and eighty-five 

After the sorting each grade is packed by feet each, and a draw two hundred and 
itself m chests or bamboo baskets, the first seventy-four feet wide. The iron work 
for exportation and the latter for home con· � in this bridge cost about $320,000. 
sumption: It is ordered by importers The bridge over the Kennebec river 
abroad through a tea taster, who receives a (Fig. 2), on the lme of the Maine Central 
salary of some $3,000 a year and operates Railroad, at ARgusta, Maine, is another 
as follows : He has a long, narrow table, on instance of a through bridge. It cost 
which 60 or 70 cups are set ; a boy weighs $75,000, has five spans of one hundred 
exactly one ounce from a small box into and eighty-five feet each, and was built 
one of these cups, and if he has samples to replace a wooden deck bridge which 
enough, all the cups are used. Hot water was carried away by a freshet. 
is then poured into each cup, and after five The bridge over the Illinois river, at 
minutes the boy calls the master, who sips La Salle, on the Illinois Central Rail· 
from every cup, holds the liquid m his road, shows the style of bridge techni-
mouth a moment, then ejects it and notes cally called a deck bridge, in which the 
in his book the quality of the tea. The train is on the top. This bridge consists 
purchaser orders upon his taster's estimate, of eighteen spans of one hundred and 
and when his packages arrive at the ware- sixty feet each, and cost $180,000. 
house, about one m twenty is opened for The bridge on the Portland and Og. 
comparison with the aample. If it proves densburgh Railroad, which crosses the 
of mferior grade, a material reduction is at Saco river, is a very general type of a 
once made m the price, so that without con- through railway bridge. It consists of 
nivance with the tea taster the adulteration two spans of one hundred and eighty. 
of tea is next to impossible m China. FIG. a.-LA SALLE BRIDG};. five feet each, and cost $20,000. 

The tea is always examined to determme its age, as it is 
I 

is put m, about twenty drops of hot water turned on, and 

I 
The Lyman Viaduct (Fig. (I), on the Connecticut Air Line, 

choicer when young. It is a vexed question whether black it is ready to sip. It would be very mtoxicating to drink Railway, at East Hampton, Conn. , is one hundred and thirty. 
and green tea belong to the same epecies ; it is probable, much ; even the tasw of a sip will remain in the throat for five feet high and eleven hundred feet long. 
however, that they are branches ::: The New River bridge, in 
of the same variety, and the West Virginia (Fig, 6), consistS'. 
color depends upon the locali- of two spans of two hundred 
ty. If a seed of black tea be and fifty feet each, and two oth-
planted m the green tea region, ers of seventy-five feet each. Its 
a few generations will make them cost was about $75,000. 
both alike. When black tea is Before the erection can be be-
high, green can readily be turned gun, however, a staging or 
into black, but black cannot be scaffolcilng of wood, strong 
made to appear green. The lat- enough to support the iron 
ter obtams its bluish color arti- structure until it is finished, 
ficially, Prussian blue being used has to be raised on the spot. 
m the coloring, but in such small When the bridge is a large one, 
quantities as to be harmless. this staging is of necessity an 
The annual average yield of a tea important and costly piece of 
plant.is about twenty ounces, and work. In Fig. 6 is shown the 
too much rain affects the quality staging erected for the support. 
as weil as the amount. The plants of the above mentioned New 
live from 20 to 30 Ye&l'l!l, and, river bridg-e, which is on the 
when old, are frequently cut line of the Chesapeake and 
down, and a young shrub grafted Ohio Railway, near n. romantic 
mto the old stock. Quicker re- spot know» as Hawksnest. 
turns are thus obtamed, but the About two hundred yards be 
plant does not last so long. low this bridge is II waterfall, 

Tea is drank pure in China, and while the staging was still 
but there are very different ways FIG. 4.-8Aoo BRIDGE. 

in use for- its construction, the 
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river, which i s  very trea.cherous, 
suddenly rose about twenty feet 
in a few hours, and became a 
roaring torrent. 

The method of making all the 
parts of a bridge to fit exactly. 
and securing the ties by pinil, is 
peculiarly American. The plan 
still followed in Europe is that 
of using rivets, which makes the 
erection of a bridge take much 
more time, and costs, consequent· 
ly, much more. A riveted lat· 
tice bridge, one hundred and six. 
ty feet in span, would require 
ten or twelve days for its erec· 
tion, while one of the Phrenix· 
ville bridges of this size has been 
erected in eight and a half hours. 

These specimens will show the 
general character of the iron 
bridges erected in this country. 
When iron was first used in con· 
structions of this kind, cast iron 
was employed, but its britt.leness 
and unreliability have led to its 
rejection for the main portions 
of bridges. Experience has also 
led the best iron bridge builders 
of America to quite generally 
employ girders with parallel top 
and bottom members, vertical posts (except at the ends, 
where they are made inclined toward the center of the span), 
and tie rods inclined at nearly forty·five degrees. This form 
takes the least material for the required strength. 

The safety of a bridge 'depends quite as much upon the 
d:lsign and proportions of its details and connections as upon 
its general shape. The strain which will compress or extend 
the ties, chords, and other parts 
can be calculated with mathema· 
tical exactness. But the strains 
coming upon the connections are 
very often indeterminate, and no 
mathematical formula has yet 
been found for them. They are 
like the strains which come upon 
Lhe wheels, axles, and moving 
parts of carriages, cars, and mao 
chinery. Yet experience and judg. 
ment have led the best builders to 
a singular uniformity in the treat. 
ment of these parts. Each bridge 
has been an experiment, the les· 
sons of which have been studied 
and turned to the best effect. 

There is no doubt that iron 
bridges can be made perfectly safe. 
Their margin is greater than that 
of the boiler, the axles, or the 
rail. To make them safe, Euro · 
pean governments depend upon 
rigid rules, and careful inspection 
to see that they are carried out. 
In this country government in· 
spection is not relied on with Huch 
certainty, and the spirit of our in· 
stitutions leads us to depend more 
upon the action of self·interest 
and the inherent trustworthineas 
of mankind when indulged with 
freedom of action. And so we find that the best security for 
the safety of iron bridges is to be found in the self·interest 
of the railway corporations and others, who certainl, do not 
desire to waste their money or to render themselves liable 
to damages from the breaking of their bridges, and who con· 
sequllntly will employ for such constructions those whose 
reputation has been fairly earned, and whose character is 
such that reliance can be placed in the honesty of their work. 

The fall of the Dixon bridge, 
with its three score:of victims, 
and similar disasters which 
have, from time to time, 
shocked the community, go far 
toward proving the truth of 
this proposition. Experience, 
we trust, has fully demonstra· 
ted the futility of intrusting 
the construction of fabrics, to 
which the lives of hundreds 
may be confided, to parties 
whose sole claim to considera· 
tion is a plausible.appearing 
invention on paper or in the 
model, but whose ideas have 
never withstood any prolonged 
or severe ordeal 01 practical 
use. 

We close our description in 
presenting a general view of 
the Phrenix Works (Fig. 7). 
From this a good idea of the 
Jarge e-s:tent of the establish· 
ment may be gained. 

The extent of this impor. 
tant center of industry fully 
justifies us in giving the pub-

]o'IG. 5.-THE LYMAN VIADUCT. 

lic this ample and detailed description of one of the most in· 
teresting of American manufactures. For the engravings 
we are indebted to the publishers of Lippincott's MagaziM. 

------------.� . • . �.-------------
Recent Life Boat Experiment •• 

Experiments recently made at Liverpool with an iron life 
boat, constructed from the designs of Mr. Hamilton, of the 

FIG. 6.-NEW RIVER BRIDGE ON ITS STAGING. 
Windsor Iron Works, have given some very satisfactory reo 
suIts as far as its strength and stability are concerned. Tile 
boat is 25 feet long, with 7 feet beam, and 8 feet 8 inches in· 
side depth. She is double bowed, with side and end air 
chambers. The boat, when empty, had 2 feet 8 inches free 
board amidships. Eleven men were made to stand upon the 
edge of the gunwale until the water just touched the edge of 
the gunwale on the loaded side. The boat was kept in this 

FIG. 7.-THE PH<ENIX WORKS. 
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position for five minutes. Twen 

ty.one men then jumped on 
board, and the boat being 
trimmed level, the freebos.rd 
was found to be 2 feet 1t inch,. 
es, or only 6t inches deeper in 
the water than when empty. 
The boat was then tested as to 
her carrying power. She was 
filled with as many men as she 
could conveniently hold, and 
her ample accommodation for 
passengers, in proportion to her 
width and length, and her reo 
markable air buoyancy, were 
shown by the fact that, with 
forty· seven men on board, the 
boat preserved a freeboard of 
nineteen inches. With this 
number of men on board the 
boat was rocked heavily from 
gunwale to gunwale, but shipped 
no water. The men were then 
ordered out, and told to jump 
into her hurriedl,-, in order to 
realize the behavior of a life 
boat under circumstances of 
confusion or emergency arising 
from fire, collision, etc. The 
steadiness and buoyancy of the 
boat enabled her to stand this 

test also satisfactorily. The boat was then filled to the out· 
side level with water, and with twenty. one men on board 
she had still a freeboard of 16t inches. She was again 
rocked heavily, when it was seen that the water acted as 
ballast and promoted steadiness, the motion of the water be· 
ing checked aud confined to the center of the boat (in con· 
formity with the requirements of the Ships' Life Boats Com' 

mittee) by the perpendicular shape 
of the inner sides of the side and 
end cases or compartments. As 
another test of buoyancy, the boat 
was fillod to the outside level with 
water, but with no one on board, 
when the freeboard showed �Ot 
inches. The boat was then filled 
with water to the thwarts, in or· 
der to show her manageability in 
the event of being filled by a heavy 
sea. Two plugs in the bottom of 
the boat were then drawn, and the 
boat gradually relieved herself of 
the water until it had subsided to 
the level of the water in which 
she fioated. The last test of buoy. 
ancy was to fill the boat with wa· 
ter to the outside level, anI} then 
io direct twelve men to stand on 
the gunwale. The water of the 
dock thereupon just touched the 
edge of the gun wale, showing that 
the water ballast gave her really 
greater buoyancy and stability. 
Lastly, to test the enormous 
strength of iron boats constructed 
on this principle, a dingy of a size 
suitable for coasting vessels-12 
feet long by 5 feet beam, and 2 
feet 4 inches in depth inside-was 
dropped from the crane bodily into 

the dock-a hight of upwards of 21 feet. It fell perfectly 
fiat, with a tremendous force of impact and a noise &s of 
thunder. On examination it was found that the bottom oi 
the dingy ,on the starboard side, was slightly :flattened, but 
that not a single joint or rivet had been started, and that the 
buoyancy of -the boat had in no wise been affected. 

The London Times says th&t the impression made by these 
crucial trials was that Messrs. Hamilton & Co. have, in their 

patent life boat, in the words of 
Captain Ward, Inspector of Life 
Boats to the National Life Boat 
Institution, provided a "  "bond.flde 
life boat for passenger ships and 
merchant vessels, and that if 
the Northfieet and Atlantic had 
been snpplied with these boats 
and a proper boat lowering ap· 
paratns, hundreds of lives might 
have been saved." The extra 
buoyancy of these boats, which 
secures their manageability af· 
ter being filled by a heavy sea, 
is obtained by means of inclosed 
air. The lateral stabili�y and 
steadiness in a heavy sea are se· 
cured by distributing this air 
buoyancy along the sides of the 
boat, while an ample amount of 
end buoyancy gives longitudinal 
stability and prevents the water 
being shipped in a heavy sea 
from rushing to either end of 
the boat. This side and end 
buoyancy is obtained by means 
of a series of portable water· 
tight cases or boxes, conforming 
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to the boat's sides, and fitt , ng close to them. When in har­
bor, and the boat is required to carry cargo, these water­
tight port�ble cases can be removed, and easily and quickly 
replaced on a vessel going to sea. 

. . • � . •• ------------
THE WONDERS OF THB EGG.···IV. 

[L:&<lTUIlB BY PBOl"B880B AGASSIZ.] 

We continue the publication of Professor Agassiz' inter­
esting lectures on embryology, for the reports of which we 
are indebted to the New York Tribune: 

You may open dozens of eggs brought for sale from the 
country, and find that not one is in a perfectly natural con­
dition, because the carel"ss transportation has changed the 
reiation of parts. I have told you, on a former occasion, 
that the white speck marking the spot where the germ be­
gins its development (what natllraliots call the blastoderm) 
would always be found floating on the top of the yolk, being 
kept in that position by the strings of albumen by which the 
yolk is suspended, as it were, in the egg. I opened a nnm­
ber this morning without finding what I wished tIl show you, 
all the eggs I had for examination having been jerked in 
market carts and exhibiting torn chalazes (the strings of al· 
bumen by which the yolk is held in position), and I only suc­
ceeded by borrowing eggs from a neighbor who keeps hens. 
I now pass you one in which you see the little speck floating 
on the surface (If the yolk, the beginning of the germ. Here 
is another egg prepared in the same way and showing the 
same thing, though in this specimen one of the strings is 
l.roken. It is not so easy to prepare an egg for investiga­
tion as you may suppose. [Here Professor Agassiz showed 
how to open an egg from the side so as to cut the sht'll longi� 
tudinally. Various specimens of open eggs were passed 
around.] In one of these two eggs, you can see the mem­
brane which lines the shdl and covers the white ; in the 
other the memb�ne is removed, together with part of the 
white, in order that you may see how the white is deposited 
in layers. Here are two hard boiled eggs cut longitudinally, 
so as to show the position of the yolk, exactly in the center 
of one, while in the other it is 011 on� side. The first has 
felt no influence from the hen ; in the second the yolk has 
been drawn on one side by the warmth of the hen as she 
brooded upon it. You also see in these eggs the air cham. 
ber at the blunt end of the egg, and you will observe that 
these air chambers are 'lined by two membranes which are 
seen to be distinct at that end of the egg, but which unite to 
surround the white. 

In order that yon may 
have some idea. of the 
growth of an egg before it 
reaches the stage in which 
we usually see it. I have 
brought the ovaries of two 
hens, taken from the ani­
mals this morning, and 
the oviducts-that is, the 
passage or channel into 
which the eggs are drop­
ped fI'om the ovaries after 
they have reached a certain 
phase of development. In 
the oviduct the egg re­
ceives its final envelopes, 
and in that organ is se· 
creted whatever is needed 
to form the shell and the 
whit€'. I was fortunate in 
my selection this morning, 
for the two ovaries showed 
succeBsive phases of growth 
in great perfection. In 
one all the eggs are small, 
the l argest hardly the size 
of a pea, others that of a 
pin's head, others hardly 
visible to the naked eye. 
The oviduct is empty and 
collapsed ; its share in the 
work is not yet begun. In 
the other we have eggs of 
all dimensions, up to the 
full sized matuIe egg of 
the fowl ; a yolk just ready EARLY STAGE OF OVARIAN EGGS 
to be dropped into the OF HEN (NATURAL SIZE.) 
oviduct which gapes to re- a. Immature ovarian eggs; b . Opening 
ceive it, and at the lower of oviduct; c. Empty oviduct. 
end of the oviduct a perfectly formed egg with a perfect 
shell, just about to be laid. 

In this second ovary, then, you have all the successive 
phases-eggs so small as to be hardly perceptible with the 
nal;ed eye ; others as large as a pin's head ; others the size 
of :l pea ; others about the dimensions of a hazel nut ; others 
as large as a walnut, and finally one complete, mature egg. 
The first of theie hens had not yet begun laying, while the 
second was already sitting upon egflS. My findmg of these 
ovaries in the light condition was a mere chance ; and, in­
deed, when you consider how many fortunate circumstances 
are essential to a successful investigation in embryology, the 
wonder is that we know so much rather thaI! that we know so 
little. Indeed, nothing better rectifies a tendency to over 
hasty conclusions tban an attempt to observe. 

Let us now return to the subject where we left it in the 
last lecture, and consider especially the process of reproduc­
tion in vertebrates. I choose that type because vertebrates 
have no other mode of multiplying than by eggs, and I wish 
now especially to dwell upon the history of the egg, and its 
lnIportance as such in the problem of reproduction. I told 

you that all eggs were alike up to a certain point in their de­
velopment. By this I mean tha. the essential characteris­
tics of all eggs in their incipient condition are the same. 
But the yolks of different eggs produced by diffeIent animals 
may differ in color and size. The yolk may be light, almost 
white in some ; dark yellow, orange or reddish, greenish or 

OVARY AND OVIDUCT FROM A LAYING HEN. (f NATURAL SIZE ) 
a. Immature ovarian eggs. b. Matnre ovarian eg
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brown in others. It may have the size of a hen's yolk just 
ready to drop into the oviduct, such as you have seen in the 
specimen just passing, or it may be so small as to escape the 
unaided vision ; but the elements composing the yolk and 
the membrane surrounding it are the lIame in all-at least, 
no power of the microsoope has ever yet revealed any differ­
ence in these ")arts. Yet no naturalist would confound the 
egg of a mam�al with that of any other vertebrate. The 
vitelline membrane of the mammalian egg seems t,hicker in 
proportion to the size of the egg than the membrane sur· 
rounding the hen's yolk. In examination it is found to be a 
very complex apparatus. The mammalian egg has, indeed a 
a kind of membranous shell, called by naturalists the chorion 
or zona pellucida. It is made of lipecial cells, &nd might at 
first be taken for a part of the yolk membrane, and thus 
lead to the impression that the vitelline membrane of mam­
malia is much thicker than that of birds. There is also a 
great difference in the tenacity- or elasticity of the yolk. The 
yolk of a hen's egg is so plastic that I can press it with my 
finger and yet not break the membrane ; others are hard to 
the touch, and others so soft they can harely be handled. 
Eggs differ greatly in transparency at different periods of 
their development. A hen's egg is at first so tra.nsparent that 
the whole interior may be seen under the microscope ; later, 
when mature, the whole yolk is, as you all know, yellow 
and opaque. The different parts of an egg may differ with 
reference to one another. The germinative ve�icle may be, 
for instance, nearer the center or nearer the side. It may 
even be drawn so near the vitelline membrane as to touch it. 
This is especially the case among turtles' eggs. Let it be 
underfltood, then, that when I speak of the identity of egg 
structure I allude to the correl'pondence of essential parts, 
overlooking those differences whirh are indeed of secondary 
importance and of no value with reference to the part played 
by the egg in the economy of reproduction. 

THE FECUNDATION OF THE EGG. 
In what now does fecundation consist, and what is the 

lIubstance whose contact with the egg contributes to the 
formation of the new being ? When entering upon this sub­
ject, let us not forget that some eggs undergo all the neces­
sary phases of growth without any such influence from the 
male organism, and that this occurs even among animals 
whose structure is highly complicated, as with the bees, 
among whom unfecundated AggS produce males or drones, 
while fecundated eg�s produce females or worklng bees. 
Among vertebrates no egg has ever with certainty been 
known to produce a new being without fecundation ; but in 
numerous cases the eggs enter upon the processes whi,ch 
lead to the formation of the new being, as, for insta.nce, seg­
mentation, previous to fecundation. The spermaries are 
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organs of exactly the same structure as the ovaries. In the 
spermary, cells are f.>rmed which may be ('.ompared to those 
peculiar cells of the ovary which we have called eggs. These 
sperm cells do not produce yolk, but gave rise within them· 
selves 10 peculiarly constructed particles usually called 
spermatic pa.rticles. Previous to the formation of these 
particles a kind of flegmentation of the sub'ltance filling the 
cell takes place. which may be compared to the segmenta­
tion of the yolk in an ovarian egg. This kneading process 
ends in forming bundles of little bodies (the so.called sperm­
ary particles) which, on closer examination, resAmbles tad­
poles, and have indeed been compared to them, not inaptly. 
They are long in comparison to their width. almost thread-
11k ), and have a blunt end with a tail·like appendage. When 
highly magnified, the edge of tltis tail-like appendage seems 
very thin and resembles a fin. When the cell breaks, 
which occurs under somewhat different circumstances in 
different animals, these particles move with astounding ra­
pidity, producing a commotion in the liquid in whicl' they 
are held, and having every appearance of animated beings., 
Indeed. when these phenomena were first observed by mi-, 
croscopists of the 17th century, the spermatic particles were' 
supposed to be little animals. What they are, and the part, 
they play in the process of fecundation, has been learned 
only within a few years, if indeed we know even now what 
their function truly is. That they exist throughout the ani­
m sl kingdom is an ascertained fact, and they can be observed 
under the microscope without a very high power. A mag­
nifier of a few hundred diameters will bring most of them, 
though not all, into view, and will show their rapid motions. 
These motions cannot be better compared than with tho<,e 
of the tadpl)le, the chief movement bdng a wriggling, rapid 
vibration of the tail-like portion. A great many theories 
have at different times been current respecting these parti. 
cles, but it is useless to recall thl'm, since they have been 
found to be wholly incorrect. At one time physiologists did 
not doubt that these particles were actually the beginning of 
the new germ ; they went so far as to assume that they con­
stituted the portion of the body known as the axis, the back­
bone or nervous center. We are sure now that all tbese 
theol'ins were unsound. But it cannot be doubted that these 
particles play an important part in the econorry of reproduc­
tion, since. under investigation of the most minute and diffi­
cult character, they have been seen to reach the egg and 
penetrate into its interior. This is an accepted fact, though 
not all embryologists who admit it as such have had the 
good fortune to see it themselves. 

. t.� . .. _________ _ 
(lontrollioll Sex In Dutter:ftle •• 

A suggestive article as to the possibility of controlling 
sexes iu butterflies has been communicated to Tlw Ame1 iron 
Naturaliat by Mrs. Mary Treat, and from the results of nu­
merous experiments she finds occasion to believe that the 
larvlB to which the freshest and most tempting food was 
supplied in unlimited quantity n�arly always developed 
into female butter1lies while those for which the supply of 
fOI,'d was limited almost as uniformly proved to be males. 
Dr. Packard is, however, inclined to think tha.t the SE'X of, 
this insect, as well as that of all animalfi from eggs. is de­
termined at or about the time of conception, or at least, early 
in the embryonic condition. In the honey bee, especially. 
it has been proved that the sex is decided at the time the 
egg leaves the oviduct. The sex in man, according to Koel­
iker, becomes fixed toward the end of the second month of 
<etal life. ------------�.H . • � . •• __ ----------

The Hartford Steam BoUer In8pection and 
In8uranee (lompany. 

The Hartford Steam Boiler Inspection and Insurance Com­
pany makes the following report of its inspections in the 
month of March, 1873 : 

During the month, 1,056 visits of inspection were made, 
and 2,254 boilers examined, of which 720 were examined 
internally, and 214 were tes�ed by hydraulic pressure. De.­
fects in all discovered, 1 .207, of which 314 wero of a dan­
gerous character. These defects were Dlainly as follows : 

Furnaces out of shape, from overheating and other care­
less management, 86-16 dangerous ; fractures of plates, 
106-52 dangerous. (These fractures, in many cases, come 
from carelessness In blowing out boilers when hot and imme. 
diately fillinl.\' them again with cold water. It ill safe to say 
that one half the bollers with fractured plates have become 
so from this practice. It will be readily seen that boilers set 
in brick must retain their heat for a long time aftor the fires 
are drawn and water and steam blown out ; hence the illtro­
duction of cold water before the boiler is cool is very hazard­
ous. The strength of the iron is not only impaired, but 
serious fractures and bad strains are the results. ) Burned 
plates, 89-47 very bad ; blistered plates, 162-34 of which 
were reduced tl) a dangerous thinness. The outer leaves 
were burned and contailled no strength , and the inner one 
was of insufficient thickness to susta.in safely the pressure 
carried. Deposit of sediment, 176-20 very bad, with great 
danger of burning the fire sheets so that they would become 
contorted and dangerously fractured. Incrustation and scale, 
232-24 dangerous ;  external corrosion, 72-12 dangerous. 
This trouble usually comes from defective boiler fittings. 
Internal corrosion, 33-7 dangerous ; internal grooving, 12-
5 dangerous ; water gages defective, 42-4 dangerous ; blow­
out defective, 31-9 dangerous ; safety valves overloaded 
and out of order, 23-3 dangerous ; pressure gages incorrect 
and defective, 106-of which 19 were so unreliable as to be 
very dangerous indicators ; boilers without gages, 108-1 was 
running at very high pressure and was regarded as in dan 
gerous condition ; cases of deficiency of water, 15-10 dan 
gerous ; braces and staYf! broken and loose. 47-24 danger 
ous ;  boilers condemned as unsafe to use, 16. 
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A Gllrantle Newapaper Eatabllahment. 

The proprietors of the New York Tribune are about to 
erect a new building for the better accommodation or the Deep Sea Soundlnlr. 

wants of the establishment, and in announcing the fact the To the EditO'l' of the BciIlnti.fic American : 
editor says : Allow me to suggest a further impJOvement in the deep 

The 1nbunll has outgrown its cradle, and requires a home sea sounding apparatus suggested by Dr. George Robinsun, 
more in harmony with its wider plans and greater inlluenoe. and commented upon by Mr. C. F. Lewis, on page 277 of 
The building from which Horaoe Greeley for a quarter of a your current volume. 
oentury led the free thought of the country will be long re- The gage suggested by Mr. Lewis may have a weight at­
membered. The room in which he labored has been kept tached to its lower part by a pair or more of clutches, re­
sacred sinoe his death. No lesser presenoe has ever broken verse of those used in pile drivers, to relaase the hammer 
the spell his memory left there. And now that we are at the requisite height, and an air chamber, or, still better, 
about to erect on the old site the largest and most imposing a cork float, at the upper part. The weight must be suffi­
newspaper offioe in the world, the controlling thought of the ciently heavy to rapidly sink the whole apparatus, while the 
proprietors of the 17ibunll is that here is his true monu- cork float or air chamber must have sufficient buoyancy to 
ment. The great journal which he founded, animated by sustain the gage on the surface of the water when the weight 
his spirit and faithful to his teachings, will, we trust, keep is dt'tached ; thus, instead of letting down and hauling up 
his memory green in every region upon earth, and the mas- the gage with a rope (an operation always troublesome in 
sive pile, reared upon the soene of his labors and his glory, deep waters and difficult in any but calm weather), it could 
will speak continually of him and his work to the millions simply be thrown overboard ; the weight (a stone or a couple 
of citizens and strangers who shall traverse for centuries to of bricks would answer just as well) would carry it to the 
come the broad avenues of Manhattan Island, and the noble bottom, upon contact with which the hooks would let go the 
rivers that wash it on either hand. The spaoe we have hold on the weight, and the gage, thus releasE'd, would speed 
formerly occupied being much too narrow for our uses, we to the surfaoe, carried by its float and bearing on its register 
have acquired property on every side of us, uutil our front the pressure of the water on the very bottom of the sea. 
extends upon Printing House Square over 60 feet, upon Mr. Lewis is certainly correct in saying that, should the 
Sprooe street 100 feet, thence north to Frankfolt street 165. pge be carried a oertain distance away from the vertical 
feet, with a frontage upon that street of nearly 29 feet. ltne (of its descent or ascent, it would not materially alter 
This liberal t pace ill to be covered with a building nine t,he pressure-on the same ; but my opinion is that, for great 
stories high, surmounted by a lofty tower, which in beauty depths, a correction for the compressibility of the water, 
and elegance as well as in bulk will be the most considera- however small, would have to be made. An objection seems 
ble bosiness E'difice in the southern part of the ' island. to suggt'st itself. A gage, as described, would sometimes be 
Some of th e most eminent architects of the day have com carried, by the under currents of the sea, out of sight aDd 
peted in furnishin&, designs for the building, and the rllsult thus be lost. This could probably be remedied in the fol­
is one upon which all who take pride in th'3 architectural lowing maDner : Let the weight be comiderably large rela­
adornment of the great metropolis may j ustly �n�atulate tively to the surface which the body of the gage presents to 
themselves. '_.It will..be not only a superb and artistiC monu- the current, and let its shape be that of two cones joined by 
ment ; it will also be as perfect a business house as the skill their bases, or of pyramids, or of some similar form. Thus by 
and I'xperience of the most competent builders can devise. facilitating the descent of the gage by augmenting its velo­
It will be absolutely fireproof in every part, and built to city, the deviation from a vertical line will partly be re-
last for ever. medied. Besides, to the upper part of the gage a small flag • •• • • 

can be attached, or still better, a phosphide of calcium tube, 
The New w aler ',a'unnel at Chlcalro. 

such as was described several weeks ago in the ScIENTIFIC 
Our readers' will remember that the city of Chicago is sup-

AlIERICAN. Such tube, bursting into flame upon contact 
plied with fresh water by means of 0. tunnel, built under the with air when the ga.ge has returned to the surface, would, 
bottom of Lake Michigan and extending out under the lake, at night, show its whereabouts at a considerable distance ; or two miles from the shore to a crib where the water is let in 

the phosphide of calcium tube may be so constructed as to 
and flows to the shore, being then pumped nnd di.itributed 

emit a thick, black smoke, easily perceptible at a distance in 
through the city. Its capacity is only 54,000.000 gallons a 

day time, while its flame would be visible at night. 
day, a quantity insufficient for the rapidly growing dt'mands New Orleanll, La. A. R. 
of Chicago. Contracts for lI,nother tunnel have been accord-
ingly made, and this new work is now in process of construc­
tion. The new tunnel will be seven feet in diameter and 
six miles long, of which two miles will be under the lake 
and foul' miles under the city. A correspondent of the New 
York Timll8 says that " the laborers on the shore end have 
progressed some 2,000 feet out under the lake, while from 
the crib end another body of men are working steadily for­
ward to meet them. The limited diameter of the bore ren­
ders it impossible for many to work at once, but they are at 
it night and day, averaging at each end a progress of perhaps 
twelve feet in twenty-foor hours. The mtloBOlJ8 keep as close 
behind the diggers as possible. The soil penetrated is a 
hard blue clay, and such a thing as a caving in has not hap­
pened so far. A tin tube, eight inches in diameter, is con­
stantly advanced with the workmen, thus furnisbing a cir­
culation which prevents the accumulation of foul air. It is 
hung in the top of the tunnel, and, when necessary, is worked 
with a fan at the outer end. This new tunnel rans parallel 
with the old one, distant from it about fifty feet. It enters 
the same crib, and strikes the shore at the I!ame water works, 
but will deliver its supply at the new works, at the corner of 
Ashland and Blue Island avenues, three and fi ve-sixths milel!l 
from the old ones ; and to reach it the new tunnel is to be 
extended under the city, river, large business houses and all. 
It is estimated that the cost will be somewhere in the neigh 
borhood of $1,000,000. 

From the tunnel there are to be nine or more shafts reach­
ing to the surfaoe of the ground for fire purposes. The 
water, of course, will rise in them to the level of the lake, 
and, should the pumping works give out, will be easily ac­
cessible to the engines. This land tunnel, as well as its 
lake connection, is to have a vertical diameter in the cl.�ar of 
seven feet and two inches, and a horizontal diameter of 
seven feet. Its capacity will be over 100,OOO,OOO gallons per 
day. It will be lined with heavy masonry, a foot thick, and 
of the best materials. January 1, 1875, is specified as the 
date of its completion. 

- -- -
New Electrical Inslrumeut. 

Among the recent patents granted here is one to F. H. 
Varley, of London, England, for a novel portable electrical 
machine. It consists of a glass or rubber rod, having upon 
it an exciting band or girdle of suitable cloth. A small 
Leyden jar is attached to the girdle. The rod is held in one 
hand and the girdle moved with the other. The friction of 
the girdle upon the rod excites electricity which passes to 
the jar, and thus a considerable quantity of electricity may 
be collected. It is a simple &Ld apparently an effective 
instrument. 

----------� ...... � . .. ------------
ALL new subscriptions fo the SCIENTIFIC AMERICAN will 

be commenced with the number issued in the week the 
names are received at this office, unless back numberl!l are 
ordered. All the numbers back to January 1 st may be had' 
and subscriptions entered from that date if desired. 

To the EditO'l' of the &i6nti.fic .AmIl'I'ic-'m: 
The object of an article by Dr. Robinson on . .  Deep Sea 

Soundings without a Rope," on page 244 of your current vol­
ump., seems to me to be to invite discussion rather than to 
suggest a means of accomplishing the object. In the first 
place, it would be impossible to t.ime it, on account of cur, 
rents and counu.r currents. Secondly, no ves§el could be 
made strong enough to withstand the press are of water at 
2,000 fathoms ; and should the gases condense, a vacuum 
would consequently be produced within the vessel ; and if 
the vessel were made strong enough, it would be too h�avy 
to rille. The powder and fulminate would be liable to ignition 
from the immense pressure before reaching the bottom. It 
would be liable to stick in a soft bottom, and, if charged too 
heavily, it would produce rupture, or too lightly, it would 
force out the piston. 

The great and insurmountable obstacle, in my opinion, is 
the low t 'mperature of the sea at great de,ths. which has 
been found, by actual tests, to be as low as 340 ; consequent­
ly the gases must condense, if not liquefy, u nder the press­
ure ;  and either a collapse of the instrument, or loss by dis­
placement, would prevent its rising. All the other obsta­
cles can be overcome. If any way could be devised to keep 
up the temperature of the gases and conRequently the ex­
pansion, so as to balance the pressure of the wi.ter, it would 
be feasible. The suggestion of a pressure gage by Charles H. 
Lewis, of Albion, N. Y. , is perfectly practiC.'al and reliable, 
so far as a line could be made to reach. 

Grand Rapids, Mich. HAWLEY N. CARGILL. 
------------.� .. � . .. ------------

Remarkable Astronomical Phenomenon. 

To the EditO'l' Of the &i6ntifto .American : 
On MILY 6, at 8 P. M . ,  the 1st and 2d satellites of .Jupiter 

were observed so close together (having only about the dis­
tance of the radius of the planet between them) that, if the 
direction of their motion was favorable, contact seemed like­
ly. Upon further observation, both were found to be reced­
ing from the planet, but the one near to it, being the 1st, 
had the more rapid motion, and at 9_ ;10 had approached so 
near to the other that they seemed to be separated only by 
the space of a satellite's diameter 

At 9.45, the contact was almost nearlY perfect. At no Hme 
did they present the appearance of a single spherical body, 
but that of an elongated disk, with a faint shadow where one 
satellite overlapped the other, appearing to cover one half 
its surface. The instrument used was a Dollond glass of 
four inches aperture. 

An instance of two satellites having come in contact, so 
that one completely covered the other, is recorded in the 
memoirs of the Royal Astronomical Society, but is of rare 
occurrence. The observation was made by the Rev. R. Main, 
at Radcliffe Observatory, Oxford. He writes : " I  observed 
that the 1st and 2d satellites Wf.re approaching each other, 
and it appeared to me that they would pass very nearly, if 
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ot exactly, over each other. I th el't'fore continued to watch 

them until conjunction took place, and was not disappointed, 
as they came in actual contact and covered eacla other 80 
completely that only one single body,with perfect sphericity, 
was visible. " 

Vassar College. JtTNIOB. 
------------.� .. ,� . .. ------------

The MUllon Dollar Teleacope. 

To the EditO'l' of tlte &i6ntifto American : 

Before we make the telescope, let us have some ideas of 
what may be expected to be discovered by its use. Judging 
from the remarEs of some of your correspondents, they prob­
ably calculate to see, on the distant planets, mouutains and 
valleys, rivers and lakes, cities and towns, and even the sort 
of inhabitants who occupy them. Now if we admil that all 
these things are there, and that we have a telescope power­
ful enough to see objects at that distance which are no 
larger than a man, is there not still a difficnlty to be over 
come, which has escaped attention ? This difficulty is readily 
understood wht'n we consider the immense velocity of the 
earth in its daily revolution, and also that of the planet un­
der view. It is easy enough h see the planet whirling in 
space, but we may probably require something more than the 
powers of an instantaneous photographic machine to form 
any proper idea of the particular objects on its surface ; 
though with our moon, which mostly has but one lIide to­
wards us, it may be somewhat easier. If any one doubts, 
let him place himself on the periphery of a wheel which is 
turning round at the rate of five thousand revolutions per 
second, and then try to discover the beauties of a flea which 
is revolving cn another wheel at the rate of ten thousand 
revolutions in a second, in a contra' y direction. After this 
experiment, let us hear what he has to say on the subject. 

New York city. D. 
�--------�.�,., �, .. ------------

A Voice f'rom the South. 

M688'1'B. Munn &; 00. :-GENTLEMEN :-
Please aCCl'pt my thanks for the prompt attention which 

you have paid to my application for a patent, and the perse­
vering t'nergy which st'cured it. 

I think that the ScmNTIFIC AMERICAN is the great patron 
of inventors, and is Vlorthy of its name and reputation. I 
will endeavor to obtain subscribers. 

Rosedale, La. CUAS . H. DICKINSON. 

ltIan u ftl e&ure oC Whl&lnlr and Parla Whl&e. 

At the Plymouth works of Raynolds & Co. , Bergen, N. J. , 
four huge grinding mills are constantly running, breaking 
up the chalk and mixing it with water, which is constant­
ly flowing in as the chalk mixture flows on. On ieaving the 
mills, the mixture passes along a series of woodE n troughs, 
where the sand, which has a greater specific gravity than 
the chalk, is deposited, the chalk passing on into the settling 
pits, of which there are twenty-four. On being taken from 
the pits, the whiting is partially dried on a flooring, under 
which hot flues ran. It is then cat up into large rough lumps 
and placl:'d in racks on ears which run round on tramways 
into an immeru.e oven. The heat from the flues in this oven 
is greatly increased by an air blast, which allio carries off the 
moist exhalations from the drying whiting. Twelve hours 
on the heated floor, and t !.'clve hours in the oven, thorough­
ly dries the whiting, and it is ready for packing or the putty 
factory. The old process of drying, first for twenty-four 
hours on chalk stones, and then for thirty-six hours on open 
racks, was not only more tedious, but, from the variations 
of the temperature, was bad for the whiting for some pur­
poses. These Plymouth works turn out about twelve tuns 
of whiting a day-between 3,000 and 4,000 tuns a year. 

Paris white, of a fine quality, is used for finishing par­
lor walls, adultera.ting paints, making paper heavier and 
whiter, etc. For this purpose, what is called clift' stone, a 
better and harder quality of chalk, is used. Paris white is 
made much on the same principle as wh iting, only being 
more carefully washed and more slowly dried. Many thous­
ands of tuns of cliff stone and chalk, imported from En­
gland, are worked up every year. 

------------.� .• � . .. --�-------
Patent ltIedlelnea. 

Dr. Pierce, proprietor of Dr. Sage's " Catarrh Remedy " 
and Dr. Pierce's " Golden Medical Discovery," takes excep­
tion to our publication of the analyses of his medicines, as 
translated from the Berlin Inaustrie Bliitter in this journal 
of April 26. He admits that the description of the ingre­
dients of the " Catarrh Remedy " is correct as far as it 
goes, but states that some of the most important are omitted, 
and that Ule proportions are not correctly stated. In respect 
to his " Golden Medical Discovery," he asserts that it . .  con­
tains not one single drug, medicinal agent, nor poisonous 
ingredient mentioned in the said analyses. " 

------------.� . .. � . .. ------------
TUE contract for the supply of the letter carriers' summer 

uniforms, for the New York post office. has been awarded to 
Messrs_ Freeman & Burr, of Fulton street, New York city. 
The dress is a gray flannel blouse braided with black, with 
vest and pants of the same material. The contractors' sys­
tem of making clothes to order by mail is described on Our 
advertising pages. 

• ••• • 
S. A. T. says : .. I am an amateur mechanic. chemist, and 

a little of everything, or what is termed a ' jack of all trades ' j 
and I must say that l owe the SCIENTIFIC AMERICAN for 
nearly all my knowledge. I would not be w ithout it, as I 
conl:'tantly receive from its columns ideas and informatio n 
which are of benefit to me in my large manufacturing busi • 
ness." 

© 1873 SCIENTIFIC AMERICAN, INC.
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8IIIPLE lIAND 8TAMP. 

Our illustration represents a new hand printing stamp 
which seems excellently adapted for use in printing cards, 
envelope advertisements, ticket marks, and similar purposes. 
It consists of a stand, one end of which is made circular anti 
is filled with ordinary printer's roller composition, the other 
contains a pliable material upon which to place the paper to 
be imprinted. At the middle of the stand are upright pro­
jections, to which is pivoted the inner end of the stamp lev­
er. To the outer extremity of the latter is pivoted the stamp 
holder, which thus, when held by the wooden 
handle shown, always retains its horizontal 
position. On the lower end of this appliance 
is detachably secured a small electrotype or 
other reproduction of the desired inscription. 
Directly under the lever are springs which 
serve to raise it a little after the end is brought 
down, and also a receptacle for holding the 
small roller shown in the foreground. Ordi­
nary printing ink is used, a small quantity of 
which is supplied in the circular box repre· 
sented, which is furnished with the appara­
tus. 

To operate the device a porlion of the ink 
is distributed over the bed of roller composi­
tion by means of tae IlmaH roller. A metal 
cap, in which is made an opening of suitable 
size, is then placed over the inked surface, 
as represented in lhe engraving. The end of 
the lever is next turned in the direction indi­
cated by the dotted lines, and the stamp 
pressed down upon the ink, when the lever 
is then carried over, ready to make an im-
pression. As this motion takes place by means of the rod, 
A, connected with the end of the lever and actuating suita­
ble mechanism, the ink slab is rotated so as to present a fresh 
surface of ilrk for the next impression. 

Any colorea' ink may be employed, and the pad and type 
easily cleaned by a little oil of turpentine. The inking sur· 
face, it is stated, will last for years, and may be renewed for 
a few cents. The device is of con,venient size and strongly 
constructed, and will doubtless form a convenient article for 
employment in counting houses, ticket office�, and similar 
localities. Patented March 4, 1873. For further particulars 
address the inventor, Mr. Geo. H. Rountree, Milwaukee, Wis. 

-----------...�I •• ------------
RAG CUTTING ENGINE. 

The invention herewith illustrated is an apparatus for 
holding the bed cutters of a rag.cutting engine, and adjust­
ing them up to the cylinder. It Is claimed 
to obviate the use of wedges, and to admit of 
applying a set of cutters and removing them 
in the most ready manner, thus forming an 
important improvement over the rude devices 
in common use. 

Fig. 1 is a perspective view of the inven· 
tion, and Figs. 2, 3, and 4, sectional, plan, and 
detail drawings. A is a metal box fitted in 
the bed fr&me of the machine immediately 
under the cylinder, indicated by the dotted 
line, B, Fig. 2. This box serves to hold the 
case, C, in which the cutters, D, a.re confined. 
Its siites are made slightly wider apa.rt at one 
end and bottom than at the other end and 
top, so that the case, C, which is correspond. 
ly fitted, will wedge in tight when shoved 
therein. The cutters, D, are fitted to bars or 
saddles, E, Figs. 2 and 3, placed in the bot­
tom of case, C, transverbely. The bars have 
temper screws, "F, passing down through 
them to the bottom of the case, by means of 
which they may be raised or lowered. In Fig. 2 a transverse 
view, and in Fig. 3 an end view, of one of the saddles and 
its screws is clearly represented. 

The cutters are also secured between the crossbars, G, 
Figs. 1 and 4, which hold them to the work while being ad· 
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justed up and down. Two or more cases, 0, with sets of 
knives, may be employed, so that when one gets dull it may, 
through the above arrangement, be readily removed and an­
other substituted. If the case, C, be difficult to st&rt when 
wedged in, a bar, H, Figs. 1 and 4, and screw, I, may be em· 
ployed for the purpose ,the screw passing through said bar, 

which is placed against the end of box, A, and screwing into 
the case, C. 

For the convemence of parties preferrillg to grind their 
cutters, the b&rs or saddles are inserted with a dovetail, so 
that the knives may be elsily removed for that purpose and 
again adjusted. The bedplate is firm and does not vibrate. 

It is further claimed for the invention that all steel knives 
may be used up much closer than by the old process, thereby 
effecting a saving in both time and matllrial. It is stated 
that actual experience has shown that the blades, through 
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ROUNTREE'S HAND STAMP. 

[MAY 3 t ,  1 873. 
blade of thin plate steel, having a shank which is fixed in an 
ordinary wooden handle. The edge is made sufficiently 
sharp to scrape and loosen the dirt from griddles or bake pans, 
and the corners may be poked into angles and nsed to dig 
out the deposit. It was patented Feb. 11, 1873, and further 
information rega.rding it may be obtained by addressing the 
patentees, Messrs. V. N. Davis & Son, Stoneham, Mass. 

• ••• •  
THE 8IGL KITRAILLEUBE. 

A new mitrailleuse, invented by M. Sigl, of Vienna, has 
recently been experimented upon at the camp 
of San Maurizio, Italy. The weapon, we 
lea.rn, has already been adopted by Austria 
and th&t government has ordered 140 to be 
constructed for its use. 

The RefJi8ta M'antwTue says that the barrels 
a.re 37 in number, of a caliber simila.r to that 
of the new Wernelli breech.loading musket 
used in the Austrian army, that is '432 inch, 
with six grooves of rifiiug. The weight of 
the cha.rge is 61 '7 grains, and of the ball 
312'1 grains. The essential portion of the 
device lies in the firing mechanism. A lever, 
placed in line with the axes of the barrels, 
serves to draw to the rear the breech arrange· 
ment containing needles, spiodles and their 
springs. This portion moves u�on two slides 
applied laterally to the posterior edge of the 
bundle of ba.rrels. By placing the lever 
straight, the device is drawn away from the 
rear face ; by pushing the lever down, the 
movable part is carried i.!l close contact with 
that surface. While the pam are separated 

this mode of adjustment, will last at least twice as long, and a charged chllomber is dropped in two vertical grooves in the 
that the device has been tested by three years' use in binders' lrame. The lever is then brought down, the mechanism is 
and trunk board making, working up tarred rope and per- pushed forward, the cartridges enter the bores, while the 
forming other heavy work. movable breech, fitting firmly against the rllar of the ba.rrels, 

Patented through the Scientific American Patent Agency closes that portion and prevents ail escape of gas. 
by Edwa.rd Wilkinson, Sept. 5, 1871. Fo\' further particu. · The firing apparatus is containt'd in the fixed or rather 
lars address W. O. Davey & Son8, 117 Wall street, New York sliding portion, between which and the barrels the magazine 
city, or Cyrus Currier, 290 Market street, Newark, N. J. of cartridges is placed. First, and nearest the cartridge 

• I •• • 
SCRAPER FOR JlOU8EJlOLD VSE8. 

We presume that'every housekeeper, of however short ex· 
perience, has at some period discovered that dirt has an un· 
explainable and withal a mal'Telous affinity fo{ inaccellsible 
corners : that, with remarkable pertinacity, it seeks out odd 
angles t)f staircases, and mop boards, and doors, and corners 
of cooking utensils after grease has been in them, and cakes 

WILKINSON'S RAG CUTTING ENGINE. 

itself there, and declines to come out under the persuasions 
of the sharp end of the dust pan, or the point of a spoon, or 
frantic slashes with a broom : and it wears a woman's soul out, 
and then she gives it up, and her husband comes home and 

chamber, is a disk contaiJring movable needles : next in rea.r 
is a simple plate, which may be freely moved in a vertical 
direction. This pla.te lies bet ween the needles and the srring 
spindles, when the machine is being charged and before 
firing (Fig. 1). After the breech is loaded and closed,by press. 
ing firmly on a cha.rging lever, a cylinder of broMe, in which 
are 37 cavities, is pushed forward. In each cavity is a spin. 
dIe with its spring:. The plate interposed between the needles 

and spindles hinder the latter from moving, 
and consequently, the containing cylinder be­
ing pushed ahead by the lever, the spindles 
are forced back in the sockets, at the same 
time pulling upon and extending their 
springs. 

To tire the piece, an articulated lever, placed 
in the direction of its axis, is lifted, the inter­
posing plate is drawn down as shown in dotted 
lines, Fig. 2, when the spindles, set at li· 
berty, are thrown forcibly, by their springs, 
against the needles. These carry on the mo. 
tion to and explode the cartridges in the cham· 
ber. Afterthe spindles are drawn back after 
the round has been fired, the simple weight 
of its lever causes the interposing plate to re­
turn to its former position. The cartridges 
are arranged with central priming, and the 
needle has sufficient play to be disengaged 
from the cylinder and thrown back by the ac­
tion of the gases. Dispersion of the ba.lls 
is effected by giving the bundle of bar­

rels both a lateral and a vertical movement on a suitable 
pivot. The firing lever is connected with graduated mechan. 
ism, by means of which motion may be imparted to the ma­
chine coincident with the discharge, so as to scatter the balls 
according to the distance they haTe to traverse. The weight 
of the whole machine, with appendages, is 3,275 Ibs. 

I I I I 
I I � ; U 

In the absence of special information, we presume the 
cartridges are forced back into the chamber by the explosion, 

immediately perceives it, and says she isn't half as neat as and removed with it. A very slight recoil was noted. 
his mother was, and m9.kes other and similar brutal remarks. I The most effective firing and dispersion of balls took place 
Well, the object of the instrument represented in our en. at 8,608 feet distance. The average rapidity of fire was 500 
graving is to obviate all these difficulties. It is simply a shots. or 15 filled chambers, per minute. 
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:NEW STEAK ROLLER. 

We illustrate a new steam roller, constructed by Messrs. 
Aveling and Porter, of Rochester, Eng. , which has, for some 
weeks past, in company with another roller by the same 
makers, been doing excellent work at Vienna, rolling the 
roads in the Prater, and preparing the approaches to the Ex· 
hibition. The steering wheels are at the back of the fire 
box, and carry that end of the boiler without the interven­
tion of any framing. The machine is, in f//oCt, as nearly as 
possible a traction engine 
with very broad w1leels, 
those at the leading end be-
ing placed ciose together, so 
that they roll the space ' 
which would otherwise be 
left between the tracks of 
the hind wheels. 

The leading wheels are, as 
will be noticed, made some­
what conical, and they are 
mounted on a de!ld axle of 
which the ends are deflected 
downwards, so that the 
wheels are brought together 
at their lower edges and 
spread at their upp.lr ones. 
This arrangement enables a 
strong center pin, bolted to 
the leading axle, to be car­
ried up between the wheels 
as shown, this CE nter pin 
passing through blackets 
projectinl" from the smoke 
box. A collar on the l'in 
takes a bearing against the 
lower bracket, and the holes 
in the lat�r are formed so 
that the center pin can not 
only rotate freely, but can 
rock to a limited extent, so 
as to allow the leading 
wheels to adj ust tbemselves 
to the curve ot th., road sur­
face. The outer ends of the 
leading axle are connected 
by a bow or framll, as shown, 
wbich servlJs to receive the 
steering chains, the engine 
being steered by the driver 
from the foot plate. 

At the trailing end the ar­
rangement of the machine is 
similar to that of the &gricul­
tural locomotives of the same 
firm, the crank shatt, etc. , 
being supported by wrought 
iron brackets formed by ex­
tending upwards the side 
plates of the fire box casing 
This mode of carrying the 
crank shaft bearings saves 
much dead weight, and substitutes simple riveted work for 
brackets bolted to the boiler. 

This roller weighs 7t tuns ; but machines of the same type, 
of much larger sizes, are made by the same manufacturers. 
We are indebted to Engineering for our illustration. 

• ••• • 
STEVE:NS IlfSTITUTE LECTURES.---FLUORESCE:NCE. 

BY PBIISlDBlIT KlINDY JlOJlT01I1'. 
The spring course of lectures at the Stevens Institute 0 

Technology, which we have reported in full, closed with a 
brilliant lecture on " Fluor­
escence, " by President Hen ­
ry Morton. 

Like a traveler on the sur­
face of the earth, so the pil­
grim of science will pass 
through regions where he is 
familiar with every in�h of 
ground, catching now and 
then a glimpse of in9.ccessi­
ble hights, which he can ap­
proach, by a steep ascent, 
sufllciently near to obtain a 
basis for conjecture as to 
their nature, but which he 
cannot reach with the means 
at present at his command. After having frequently acted as 
a guide to his audiences through well known regions, the 
lecturr·r requested his hearers this time to set out with him 
on a journey to one of those inaccessible uplands of science. 

Before entering upon the study of 1luorescence, we must 

FIG. 1. 

, titutifit �mtritau. 
clearly bear in mind the nature of light and color. White 
light is a compound wave motion containing waves of va­
rious lengths or colors. Those of red light, for instance, 
might be compared to the billows of the ocean, while blue 
would ' correspond to a ripple upon the surface of a lake. 
When light waves strikll obliquely upon a body differing in 
density from the one they are passing through, to reach it 
their direction is changed unequally, the little waves being 
affected more than the large ones. They were therefore sep-

lOW 8TIAIt ROAD :a.OLLlUl. 
arAte, and. such separ&tion ot waves or colors is called dis­
persion. 

Through the slits G, Ii, and 0 in the screen, A B, are pass­
ing rays of different kinds which strike upon the prism, C D. 
Those coming through G are all of one wave length, and are 
consequently all bent equally by the prism and form one 
line of light on the screen, E F. This is called refraction. 
Those coming through H are composed of waves of two dif­
ferent kinds ; they are bent differently and appear separated 
on the screen as two different colors at L and M. Finally 

FIg. 2. 
those coming through 0 are composed of many colors or 
waves of many different sizes ; they are separated and ap­
pear so on the screen at S Y. Such a band of colors is called 
a spectrum. When a beam of pure white light is passed 
through a prism or is analyzed, as we call it, we get the well 
known .series of colors : red, orange, yellow, green, blue, in­
digo, violet. Beyond the violet, however, there are invisi­
ble rays for a distance more than five times as great as the 
length of the visible spectrum. They are called actinic rays, 
and produce photographic and chemical effects. The lee­
turer exhibited a drawing of the invisible spectrum by cast­
ing on a' screen the greatly magnified image of Fig. 2. 

343 
What then is the callse of color in Nature ? Is not white 

light changed to green when it falls upon a leaf, or to red 
when it strikes a brick wall ? No ; white light contains all 
colors : when it falls on a leaf, all rays of light except those 
producing green are absorbed by the leaf or converted into 
other forms of force, while only the greeu are reflected. On 
the other hand, red objects absorb all but the red rays. To 
prove this, a cluster of banners of various bright colors was 
illuminated succeesively by light of different tints. The 

banner having the same 
color as the light remained 
bright, while all the others 
appeared black. U colored 
objects changed the color of 
the light, a red banner, 
for example, would have 
remained red even in a 
green light. 

Do not colored glasses 
and solutions modify the 
lengths of the waves or the 
colors of the rays which 
they transmit ? No ; they 
check the passage of some 
rays, while they permit oth­
ers to pass through them. 
To demonstrate this, the 
lecturer produced a splen­
did spectrum on the screen 
by meaus of the electric 
light. On interposing a 
plate of red glass, the red 
of the spectrum was not 
made brighter, but all the 
other colors were extin­
guished. A green solution 
interposed extinguished all 
the colors of the spectrum 
but the green, and a blue 
solution all but !.he blue. 
A solution made by extract 
ing boiled tea leaves with 
alcohol, absorbed entirely 
the violet and also certain 
shades of crimson, orange, 
and green. The colors which 
passed through formed a 
combination of olive green. 
A solution of permanganate 
of potasb produced five dark 
bands in the green of the 
spectrum, nearly oblitera­
ted that color, aud couse­
quently the light it allowecl 
to pass through was reddif 
purple. 

Such being the uuiversal 
laws of color, it must have 
been a matter of no little 
surprise to the first ob · 

servers when they dis-
covered sub/ltances which, on being illuminated with one 
kind of light or color, exhibited another. To illustrate 
this phenomenon, the lecturer exhibited two pictures of 
a flower with leaves and buds. The colors of one ap­
peared brilliant by ordinary light, while the other was of 
a yellowish hue, so pale as almost to escape notice. On il­
luminating both with a bright yellow light, the highly col­
ored one faded and became as dull as its companion ; but in 
substituting violet light, a remarkable change took place. 
The colored picture remained dull, but the pale one seemed 

to glow with splendid red, 
blue, and green hues. Here, 
then, substfl.Ilces receive 
violet light ; they neither 
absorb nor reflect it, but 
change it to red, blue, and 
green. What does this 
mean ? 

The lecturer then inter. 
rogated a large screen, 
which seemed perfectly 
white when illuminated by 

. the electrical light, as to 
what property it posllessed 
in reference to light. With 
green light and red light, 

the screen gave no answer ; but with blue light, the word 
F L U O R E S C E N C E  

flashed out in large luminous green letters. 
In the experiment just performed, it was only violet light 

or a mixture of blue and violet that produced the effect. 
Thousands of experiments go to show that violet light alone 
developes fluorescence in all bodies capable of exhibiting this 
phenomenon, but any color may cause some body to fluor­
esce. In the picture of the flower, the blue color is only ex­
cited, so to speak, by violet light, the green by blue rays, 
and the center, which was red, was excited by the viJlet 
and also by the red rays, but not by the intermediate ones. 
From hundreds of such observations, Professor Stokes de­
duced the law that the exciting light is always of a less 
wave length than the fluorescent light which it developes. 

Although the difference between the colors seems but 
slight : only a difference in the length of the wave ; yet each 
element of the most composite beam of light is so unaltera­
ble that the least change of tint never takes place. Red light, 
through it were passed through a hundred lenses or prisms, 
cannot become one atom more or leSIl red, and still less can 
it be changed to another colot'. 

To show that the invisible or actinic rays of the spectrum 
also excited fluorescence, the professor projected a spectrum 
from the electric light on a screen coated with some fluores 
cent substance, in such a way as to cause the extreme violet 
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and ultro. violet rays to striko it. Far beyond the visible vi- bottom, and only the rod, with the soil within it, is recovered. 
olet rays, tID substance fluoresced with green light. Here, When the Challengpr started on her voyage three months 
then, we have 0. method of rendering that region of actinic ago, she had thirty of these weights, which will probably 
rays visible and amenable to experiment. have to be replenished before she has completed her work. 

In �pectrum analysis, t ile metals are recognized by bright A much better instrument for deep sea sounding is that 
lines in different localities of the spectrum. Silvp.r, for ex- I invented by Sidney E. and G. L. Morse, brother and nephew 
ample, gives two bright lines in the green. Stokes dlscov- l of the late Professor S. F. B. Morse, patented here in 1866. 
ered that it as well as other metals gave lines in the actinic I This machine consists of a rod containing a series of hollow 
spectrum also. The lecturer exhibited these lines on the glass halls, by means whereof, the number of balls being in· 
IIcreen by burning bits of differt"nt metals in the electric i creased or diminished, any desired degree of buoyancy may 
arch, when tht"y came out beautifully in the fluorescent spec· 

I 
b,· imported to the instrument. Bags of sand or stones are 

trum of the invisible rays. It seems to us that, by means attachpd by which the rod is carried down and the lower end 
of this extension of the spectrum, the utility of that won· made to fCOOP up a portion of the ocean bottom. The sand bags 
dedul instrument, the spectroscope, has been extraordinari- I becom" dctachtod when th'ol rod strikes bottom, and the rod 
ly increased. then rises with amazing velocity to the surface, shooting up 

It follows from these ex.periments that light rich in short into tl 'e n.ir as if discharged from a gun. This instrument is 
waves, such as that produced by the electric discharge in also provided with glass pressure chambers, and mercury, so 
rarefied nitrogen, is the most effective for showing the beau- arranged that tht. pressure of the water will drive the mer­
ties of fluorescent substances. The lecturer had according. cury from one chamber to the other. The depth of the 
ly arranged a number of Geissle!" tubes, containing pure n i- ocean bottom will be indicat:;d by the quantity of mercury 
trogen highly rarefied, through which he passed the electric BO exchanged. The ragister of depth is very exact. This 
discharge of the enormous Ruhmkorff coil, represented :n  sounding instrument requires no line, and is, we believe, the 
the SCIENTIFIC AMERICAN of December 28, 1872. first of the kind ever invented. 

Sulphate of quinine solution, illuminated by these tubes, DECISIONR ��·"·T·�-E--C-O-U-R-T-S-.-glowed with II. milky blue light, although it is perfectly 
transparent. 

..Esculin, a substance contained in the decoction of horse 
chestnut bark, produces the same effect. By means of this 
property, the one twenty. millionth part of resculin can be 
detected in water. 

An extract of the seeds of stramonium glows with a 
grpen light. 

Morin, a substance extracted from Brazil wood, lights up 
with a brilliant green. 

" Canary " glass, which contains uranium, fluoresces with 
a splendid green color. . . . 

Many other suostances were exhibited with beautiful ef· 
fect by Professor Morton ; the most remarkable, however, 
were two recently discovered by bimself, and which he 
named thallene and petrollucene. To th3se was due the stri · 
king beauty of the flower exhibited ih the early part of the 
lecture. Messrs. Hawkins and Wale, instrument makera in 
the Stevens Institute building, have made a very neat port­
able arrangement for showing these substances. A small 
folding pocket of blue glass contains a design painted with 
fluorescing sub!ltanc9s. This can be earried in one's pocket 
and exhibited 1y daylight. 

In order to study the properties of fluore::cent bodies. the 
lecturer had examined by means of a. spectroscope the light 
emitted by a great number of fluorescent substances, which 
were illuminated by a beam of slllllight deprived of 0.11 but 
the blue and violet light by passing through a sol ution of 
ammonio·sulphate of copper. He found that resculin, qui­
nine, morin, and many other bodiel! gave continuous spec:,ra, 
while those of the salts of uranium, thallene, petrollucene, 
etc. , were charact9rized by bands of great regularity but 
differing with different substances and resembling theIr ab­
sorption spectra. Curious connections have been found be· 
tween the latter ann the luminous bands, of fluorescence in 
certain cases, as, for instance, with thallene and petrollucene, 
as han indeed. been already observeci in other substances by 
Stokes and Hagenbach ? 

What, then. is fluorescence ? 
In answer to this question, the lecturer projected on a 

screen the image of a little pith ball suspended by a thread 
so as just. to touch a tuning fork. Tren taking anothe!" sim­
ilar tuning fork, he went off to some distn.nce and sounded 
it. The vibrations from this fork traveled through the ai!, 
set the other one in motion, and this motion was communi· 
cated, though with far inferior rapidity, to the pith ball, 
whose swinging to and fro VIas plainly visible to the audience. 
In a similar manner the vibrations of light might b" co n­
veyed by the luminiferous ether to a fluores.:ent body, whose 
particles would set in motion, though with diminL·hed velo­
city, the ether filling up the interstices between them, thus 
giving rise to a color of lower order. 

--------------�.� . .  �.�.�-------------
Railroads and Bridges. 

During a recent lecture at Cooper Union, in this city, by 
Professor Plimpton, of the Stevens Institnte, he described 
the wonderful influence railroad power had upon commerce 
and 0.11 descriptions of industry in this couDtry, and stated 
that the United States had more miles of railroad than 
Great Britain, France, Spain, Italy, Switzerland, United 
Germany, Austria, Turkey, and Russia c()mbined. The 
London Engineer recently asserted that in the world there 
were 130,000 miles of railroad, and America had 60,000, but 
the fact was that this country had no less than 68,000 miles, 
and this year would have 76,000 miles of railroad. Th., lec­
turer des�ribed the formation and materials composing the 
four great descriptions of bridges--the arch, truss, suspen­
sion and tubular, their relations to each other, the amount 
of pressure they could bear, and what strain they should be 
expected to resist, by comparison with the work they would 
be required to perfnrm. 

--------.............. �-------------
The Hydra. 

This is an instrument for obtaining samples of the ocea.n 
bottom, the invention of a. blacksmith on board of the Brit. 
ish ship Hydra. The Challenger, the English exploring ship 
now on a voyage of discovery round the world, is supplied 
with quite a nnmber of these instruments. The machine 
consists of a hollow metal rod, fitted with valves, and on 
which are rove cast iron weights of 100 pounds each, one for 
every 1,000 fathoms of estimated depth. The whole is so 
adjusted tha.t the weights detaoh themselves on striking the 

'United States Circuit (Jourt.--- Nlneteenth District, 
• CallCornla, 

TJrADJtllARK lJOI'RINGEMENT.-BARDY AND )lOORMAN VB. CUTTEB et alB. 
WHEELER, J.: 

Tnl. l>ction Is brolight to perpetually enjoin the defendants from Infrlng· 
Ing the trademar'( of the plaintiffs, and for damages. 

The substantial allegations of the bill are that one .John H. Cutter, In his 
11fetlme, was the manufacturer and venoor of an Article of whisky Known 
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name, trade mark. and brands. • 

Exhibit " B" of the complaint is a copy of the wrapner nsed br plain. 
tiffs on their bott1es containing Bourbon wtlis ... y ;  the other, " C " Is used 
on the bottles containing U Rye" whisky ; and, save in this flarticularL..,thf" 
wrappers are precisely alike. I will therefore examine " B" ooly. This 
wrapper or la15el is of a l l&'ht brown color, and about six by twelve Inches In 
Its dlmer,.lons. Near the to?,,,rc prlntea In large black letters the word., �';e :!·p�:::�r;.3�'!. ��':.
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u J. H. Cutter, 0111 Bourbeu." Under the word ·' Bourbon" IS a representa· ���� ��:� ��:��� �:ci:c t�����
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letters. are the words " C. P. Moorman & Co., distillers, Loul.vllle, Ken· 
tUl·ky." Beneath .1I this are eight addltlo!lal lines of printed mat.er, ln iT
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ve lnches. 
Copies of the labels or trademarks alleged to havt been . mployed by de· 

fendantsjJ and which, lt I. claln,ed, are a .Imulatlon of the plaln{\ffs' trade· 
mark an labels, are also annexed to the complaint, marked Exhlbits " D" 
and It E," and these Exhlbih uD" and U E" ar� the only trademarkS that the 
defendants are alleged to have nsed or employed In and about their busl· 
ness. 

I will lIr.t examIne " D." This labpi l. about two Inches shorter and one 
inch narrower than Exhibit " B ;" Indeed, the difference In the dimensions 
of the two labels Is so great a. to be detected at a glance. In color, lnstead 
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" 1<;xtra" ls a rellow .tar within a shield. On the left of the shield Is the 
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IIgUles, or emblems. The whole Is anlTounded by .. black border,much leos 
elaborate than that .nnoondln� Exhibit B, and onlr about half Its width. 
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In .Ize It Is about three by four Inches. In color It Is pure whlte, surround· 
ed by a plain and very narrow border of black. The device and I.tterlng 
are precisely like those contained In ExhlDlt D, except th"t the .tar withIn 
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selected grain, and Is bottled expres.ly for medicinal and family use None 
gennlne wlthont the f"c·slmlle slgnatare of the snbscnher covering the 
cork. J. F. Cutter, son of the late J. H. Cutter, of Louisville." 
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rebuke. To say that a star within a shlold I. a simulation of the BrltI.h 
crown Is no more absllrd than to contend that the American ea.gle is an Im­
itation of the British \Ion, or that the crescent of the Turk Is a simulation 
of the cro.s of the Christian. The only words used by the plaintiffs, and 
which have been a.dopted by defendants, are ,j Cutter"and U Cild Bourbon." 
As shown above, defendant. have an nnquestlOned right to the use of the H����� ��?e!���
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cases have been CIted where a patty has been restraln�d from t'fie use of hIs 
own name In connection with his own goode , but in all til esc cases hE' was 
f::t�?ri:�:ff�o,r..�fNgxft�

h;h:���e�r material portions of the plalntltl". 
In the case of GrOll vs. Day, decided In the English Chancerr. thedefend· 

ant not only n.ed die name, Day & Martin! nnaer which plalatltl"s business 
was conducted, but the Qolors of h1S labe s were of the same nature os 
plalntUl's �olors ; hls laDels were of exactly the same size ; tbe letters were 
arranged In �recl.elY th� same mode ; and the very same name a
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prevent him from usIng ft In .uch a way as to deceive and defraud the pub. IIc. aud to obtain for himself, at the expense of tbe plaintiff, an undue and 
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Dot afford a remedy. J. F. Cutter bas tlte salLe right to manufacture and 
vend Bourbon Whisk!. that the �alntl1l'B have, and so long a. he refrains 
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folloW8 that the demurrer must be sustained, with leave to the plaintiffs to 
amena wlthm ten d.ys, lf they shall be so advised. - - -

I nve ntions Patenced In England by Americans. 
[Complied from the Commissioners of Patents' Jonrnal.] 

From April 18 to May I,  1873, Inclnslve. 
BRUSH MAKING MACHINE.-H. C. Covert, New York city. 
CAR COUPLING.-E. H. Janney, AlexandrIa. Va. 
IJLEANING W.o.STE.-S. S. Lewis et aZ. (of New York city), London, England. 
DYEING INDIGO.-J . Marble, Worcester, Mas •• 
ECONOMISING FUEL, ETC.-E. F. Grlllln, Chicago, III. 
FRUIT CAN, ETO.-W. H. I. Howe, New York city. 
GAS PuRIFIER.-E. Dnffee, Haverhill, Mass. 
MAKING METAL TUBIlI"G.-S. R. Wilmot, Bridgeport, Conn. 
ORDNANCE, ETC.-J. P. Taylor, Elizabethton. Tenn. 
PILED FABRIO.-A. Warth, Stailleton, N. Y. 
RA.ILWAY CARRIA.GB.-W. B. Rogerson, Paterson, N .  Y. 
REED ORG.o.N.-G. Woods, Cambridgeport, M.ss. 
SHA7ING STONE, ETC.-C. W. Lewl., New York city. 
TELEGRAPH.-T.  A. Edison, NewHrk, N. J. 
TELRGRAPH.-W. F .  Collln, New York city. 

Improved Heatinlr Stove. 
William R. Akers and James E. Johnson, Malcolm, Iowa.-Thls lnventlon 

conBlBts ln the arrangement of an air chamber at the base of an air heating 
otove, to receive the foul air from the room and discharge It Into the Bmoke 
chamber to be carried off with the .moke, so as to mdnt.ln a pnrer atmos­
phere In the room aud regulate the draft, the constrnctlon of the whole be· 
Ing simple and cheap, and calculated to be very elllclent and Bervlceable. 

Improved Cradle. 
David Souder, Honston, Ohlo.-Thls Invention consIsts, malnly, lll a fold· 

Ing frame, to which Is suspended by lultable mean. the bottom frame, with 
.ome .trong fabric stretched over It, which frame rocks readily on the fold· 
Ing or supportlng frame,and may be adjusted on It to any desired hl&'ht. By 
dls80nnectlng one sId. of the bottom frame, the supporting frame may be 
folded np to be c�rr\ed about or stored, WIthout taking np nnnecessary 
space, 

[MAY 3 1 ,  1 873 . 
Improved Grain Dryer. 

Edwin S. Forgy, Dayton, Ohlo.-Thls Invention Is an apparatns for drying 
grain and other .Imllar substances which can be moved from place to place , 
and which wtll fully utilize the heat generated. A stove Is arranged In the 
base of a caSing of sheet metal with which Is connected a pipe which passe. 
through the casing and extends upward on the outSide to conduct off the 
smoke and gaseous products of combustion. A zigzag, which consists of a 
frame In which Is fastened a series of Inclined plates, l. so arranged that 
grain placed npon the upper plate will, wben the zigzag I. YlbrAted, descend 
from one plate to another, or froIn the top to the bottom of the zl&,zag, ana 
be discharged near the bottom of the casing. The zigzag has room to play 
laterally within tile ease, and la vibrated by means of an eccentric rod 
which Is supported on eccentrlc journals In boxes on the sIdes of the case, a 
rotating motion being given the eccentrlc rod by means Of a crank, so that 
hand or other motive power may be applied. By this arrangement the &,raln 
Is subjected to a gradually Increasing temperature ••  It descends. The 
vibration. of the zigzag will evenly spread the grain over the plates and set 
It In motion. 

Improved Cloth Measnring Relristcr. 
Samnel Crocker, Port Allen, Iowa.-Tilis Invention has for Its object to 

fnrnl.h an Improved device for attachment to a merchant's counter, which 
shall be so con.tructed as to connt and register the number of yards mea. 
snred, thus rendering a second and third meas urement of the goods unneces. 
.ary. In nslng the machine, a bar Is adjusted to the dIvisIon mark. of the 
scale of a plate that hullcate. the number of yards to be measured off, where 
It Is held by a spring catch. The end of the edge of the cloth to be measured 
Is then brought by the rlgllt hand of the operator to the button on tbe npper 
end of a stop. The left hanll Is then slipped alonl!' the edge of the cloth to 
the last fret of the scale. The stop Is then pressed downward by the thnmb 
of the right hand, and a spring revolve. a wheel half a tooth. As the pre •• 
sure upon the stop Is removed, the said stop Is forced upward by another 
.prlng, and the wheel Is revolved another half tooth, bringing a pOinter to 
the dlvl.lon ma k marked I on the sctole of the plate, and 00 on, the 
pointer always registering the number of yards measured off. As the 
pointer In It. movement reaches the ba . lIrst mentioned, the further opera· 
tlon of the machine Is stopped, and the operator knows that he has mear 
sured off the required quantlty. 

Improved Boiler Tube Scraper. 
John B. Christoffel, Wllllamsburgh, N. Y.-Thls Invention has for Its ob­

ject to Improve the construction of the b'>lIer tabe scraper for which Ictte .. 
patent No. 6�,816 were grantcd to the same Inventor on March 12. 1867. 
Upon a rod are placed two movable collars. On these are formed as many 
radial pins as there aro de.lgned to De blades In the scraper. The blades 
.re made of light spring steel. are arranged .plrally, and havc holes In their 
ends to receive the pms of the collars. To the rod at the Inner sides of the 
collars are secured stops, to prevent s�ld eollars from moving toward each 
other while allowing them to move ontward freely. Upon the rod at the 
outer .Id.s of the collars are placed washers, against which rest the Inner 
ends of the springs Which arc COiled around said rod. This construction 
enables the scraper to adjust Itself to thc size of the tnbe to be operated 
upon, and adapts It to be used either end forward, as may be desired. 

Improved Invalid Bedstead. 
O.car G. Cosby, Richmond, Va.-Tltls Inventlon consists ' f  a bed with 

canvas above the mattre�8 on rollers extending from head to foot, one on 
each .Ide,arranged as to stretch the can va. tight anll hold the p.tlent on It : 
while the mattress and Its frame, which are .Ultdbly arranged and provIded 
with devices for lowering It, are lowered to allow a ves.el to be pre.ented 
under the mattress. The rollers are jointed near the head. and provided 
with devlc�s for raising and lowering that portion to .upport the patient In 
a .lttlng or ,,·cllnlng posItion. (Jears and crank. are employed to raise and 
lower thc mattress and Its frame, also the head portion of the canvas and 
the rollers on which It I. stretched, and ratchcts and holding pawls are used 
to hold them In position. 

Improved Trhnminlr8. 
Wellwood Mnrray, New York clty.-The above inventor has patented two 

Inventions. The IIrst consists of a bias box plaited trImming of plain lace 
alone, or the same with the edges trimmed with IIgured lace, or lIgured lace 
or other goods trimmed with lIgured lace or other snltable trimming on the 
edges, folded longitudinally a little one .Ide of the middle, so that one edge 
trimming comes a little hlgber than th� other, showing two rows of edging 
or trimming. The bias box plaits of one part cross those of the other dia. 
gonally. This trimming It Is proposed to u.c for making collarettes for 
ladles' neck wear, also cutro and other light artlcles,and also trimmings for 
varIous purposcs. The second Invention, called collarette trimming, I. 
composed of a combination of plaited rnchlng of net, with narrow plaited 
and pOinted mUSlin, the net being placed on one side only, or on the front 
aud back of the muslin, and sewed along the middle of the front piece and 
npper edge of the back piece when a back piece Is nsed, to the plain edge of 
the mu.lln. There may be one or two strips of the latter, one placed above 
the other when two are used, and made narrower th.n the bottom piece so 
that the poInts of the latter will not be covered. The back piece 9f net will 
be wider than the whlest strip of mu.lln so as to project below the points, 
thns making the sold trimming of one or two rows of points, and with or 
without a margin of net projecting below the pOints. 

Improved Carvinlr Machine. 
Henry Grnbenbeeher, New York clty.-The Invention consists In the im. 

provement of carving machines. The supportlnll table furnishes bearings 
for the .plndle of the cutting tool and for the gage pin, tond also a snpport 
for the sliding carriage, to which the jointed block and pattern holding 
frame are attaChed. The spindle I. revolved with " suitable drlvlnlr .haft. 
The tool can be applied to and removed from the spindle, so that It may Ite 
replaced when desired. The gage pin Is fastened In the snpport, which Is 
laterally adjustable on t1:le table and can be set at any suitable distance from 
the tool, according to the dimenSions of the article. to be cut. It can also 
be longitudinally adjusted In the support, .0 that Its point can be set and 
h"ld exactly In line with the point of the tool. The slide can move back 
and forth, hut not sidewise, 01" np and down. To Its front end Is secured 
a cro •• arm. The block to be carved, and the pattern to be Imitated, are 
fastened to the face of a plate which ha. cars at Its ends, which are pivoted 
to the ends of a bar. Tbe plate can be swnng to hold the block and pattern 
at any .ultable angle to the tool and gage pin, and can be locked at any 
de.lred angle to Ihe bar. The whole frame can moreover be Vibrated so 
that the block and pattern can b. swung on two dlffer�nt curves. A spring 
connect. with the slide and tends to draw It back, away from the tool and 
pin. Another spring .erTCS to balance the frame and to hold It nearly 
horizontal. The operator, after the block and pattern have been properly 
secnred to the plate,and the tooland pin belng adjnsted, has only to vibrate 
the plate np and down, and draw It back and forlh, and swing It sidewise so 
as to bring every part of the pattern In contact with the pin, Which will 
canse the tool to reach corresponding depths "nd parts of tbe block, and to 
reprodnce the pattern. When work Is to be cnt on more than one Side, 
namely, when It becomes necessary to tum the pattern, In order to bring 
all parts of Its .urface In contact with the pin, a holder Is nsed In which 
laterally adjnstable brackets are fastened to the face of the plate. The 
block to be cut Is centered between the brackets, and the pattern between 
the brackets. When the pattern Is turned, the block will also he tnrned In 
the same manner and degree by virtue of a swivel connection. 

Improved Furniture Spriulr. 
William T. Doremn., New York clty.-Thls lnventlon has for Its object t8 

furnl.h an Imprvved spring for chairs, bed bottoms, and other articles of 
tnrnlture. The Invention con.lets of an Improved spring fonned by the 
eomblnatlon, with each other, of the "ase,made In two parts oscillating up. 
on each otlter. To one part aM attached rigId blocks, and In the face of the 
other part Is formed a rece.s to receive them. In the Inner part of the lat. 
ter plate ls al.o formed a transverse groove to receive a cross bar, between 
which and the blocks rUbber springs are Interposed. Open metallic bands 
pass around the rnbber blocks and the projections to prevent the former 
from .preadlng when nnder pressnre, and al.o to prevcnt the wear of said 
rnbber blocks by friction. By this constrnctlon, a. tbe one part of the case 
Is oscillated or tnrned back and forth npon Its pivoting pOint, the rubber 
bloCks will be alternately oompres.ed by the bar. 
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Improved B oller Fire ExtinIl1l1.her. 
Jobn D. Breenlbsn, Montcomery, Ala.-The object of this lnvel ,tlon Is to 

en,ply Iteam boilers with an Instmment by the nle of which the Ilre may b. 
expedltlonsly reduced or extinguished, curtailing thereby expenles and 
o4lmlnllhlng accldentl. The Invention consists of a hollow tube extendln� 
throngh both sheets o f a  steam boller, with lateral perforations. The aper 
tnre of the tnbe toward the 1l1 e may be opened or clolP. by a movable bol1 
acting as a valve, which either allows the admlBslon of the water from th. 
boiler or shnts off the same, giving thereby perfect and qnlck control ovel 
the Ilre In the Ilre box. 

Improved Car Conpling. I Improved Button •• 
Demcy C. MorriS, New Sharon, Iowa.-Tbls Invention has for Its object t o  Mary P. Carpenter, New York clty.-Thls Invention has for Its object to 

furnish an Improved car conpling, wblch sball be so constmcted that the fnmlsh an Improved bntton, 10 constructed that the eye may be dctached 
)Bra shall conple themselves as they are run together, and wblch cannot be· from the head, passed throngh the cloth or leather, and agalo secnred t o  
lome accidentally uncoupled, and thns break n p  the train when running. the head, rendering le wlng unnecessary. The Invention consists I n  a button 
[n coupling cars with tbls Improved conpllng, the link 18 turned np against eye made of a piece of wire bent Into proper form, and having Its endz 
,he end of the car. Then as the bumpers strike each otber, as the cars are Ilattened and pOinted, and a screw thread cut upon them above the taper 
run together, the concnsslon will throw down the link, wblch will drop Into Improved Water Wheel Gate. 
Ihe notch of the bnmper of the other car, and thus complete the conpllng. John M. Burghardt, Great Barrington, Mass.-Thls Invention relates to a 

Improved Lock Hinge. 

Mortimer C. Lee, New York clty.-The Invention relates to an Improved 
hinge for locking window bllndl and shnt ters, the lower or rlntle portioL 
havIng two shoulders or footh ol.ls, with which a pawl, pivoted to the uppel 
p ortIon of the hinge, engages when the bllod Is swung open . It Is adapteD 
for use upon either sIde of a window. The patentee would like to corre· 
Ipond with manufacturers of hinges In regard to Introducinghll invention . 
Addrtls 3158 Ealt 8.'Id street, New York city. 

Uter the train bas bcen made np, the attendant can pais along the train mode of discharging water on tnrblne and other water wheels. The gate Is 
IDd tum the bnttons Into a groove, thns holding the link In place with per- adapted for the turbine wheel, with the head of water reltlng on the cnrb 
'ect safety. When not reqnlred for nae, the link IDay be allowed to hang and gate. The wheel revulves ln close proximity to the face of the curb, to 
lown beneath the bumper head, 80 that I t cannot be Injured or bNken which Itatlonary cbntes are attached. The gate I s  conllned hy the ccnter 
,hould two cars be run together. of the curb, rests upon It and receives a rotating motIon thereon by meanl 

Improved Saw Machine. of a rack and pinion applied to Its projecting lIange. The Ilange Is a seg· 

Improved Paper File. 
Robert HennIng, Ottawa, m., assignor to himself and J. D. Caton, Bam< 

placo.-The InventIon consIsts In the Improvement of paper Illes havln� 
guards to prevent the loss of the Illed bl1\8 or other papers. A rectangul., 
plate of bra.s, bronze, or other .ultable material Is applied by screws 01 
otherwise to the walls or other convenient place wi hln reach of the opera· 
tor. A IlJltened conical shoulder Is cast to the plate, and has .crewed Int� 
I ts lower end the Ille hook of strong mptal wire, which bends upward ano 
terminates In a sharp point so that the papers may be placed over tbe same . 
At the upper end of the shoulder the guard lever Is pivoted wIth Its arms to 
a quadrantal projectIon, and rests,  when closed, on �he projectlug shoul 
der. The lever, by Its weight, drops down on the hook as loon as the m�.· 
aage Illes are placed thereon and tbe Dressure for holding up the lever " 
rellnqnlshed. The guard lever thereby effectually closes the Ille, and pr�· 
vents the 1088 of meBsages. 

Charles H. Smith, Faribault, MInn.-The I.ventlon cooslstl ln the Imp rove- ment which pasees beneath the Ilange of the cnrb. The power for operating 
Dent of wood sawing machines. The platform Is mounted on car whaels the gate Is applied to this segment Ilange. The movable chnte or tongue 
IDd has a hand crank, which gears wltb one of the axles for moving the projects from the plate of the gate and passes through the water apertures 
nachlne np to the pile of wood from time to time. A conple of circular In the cnrb. The movement of tbe gate Is limited by the wat.r apertnres. 

,aws are mounted on an arbor, near one corner of the platform, and raised When the gate Is turned In one direction, the chates come In contact wlt-h 
'n  .l1ltable supports above the platform. One saw Is on the end of the the stationary chnte whIch cnts off the water. By an opposite movement 
Irbor and directly above the ed� of the platform. The other Is as far the water aperturel may be made of any desired sizc. By this arrangement 

I nward of the platform al the length to which tbe wood Is to be cnt, and of the chntes, the water Is directed to tbe wheel In unbroken colomns, and 
�l yond this the mandrel project. snlDclently for the application o! the Is brought In direct contact with the bnckets. The water "pertnrel are 
Irlvlng belt, which worke on a pulley, from a large puliey on the drlvlag made varIable, and the gate may be adjnsted to discharge 1Il0re or less 
!haft, to which tbe engine which II  to be mounted OD ,he platform will be according to the qnantlty of water or the power reqnlred, w hile the shapp 
Jonnccted. The Inside collars, for clamping the s�ws on the arbor, are of the aperture Is not varied. 

Improved Machine for Dressing Stone. 
George R. RJY, Bridgeport, Conn.-Tbls InventIon relates to Improve 

' ments ln stone dressing macblnes, I n  wblcb steel or other cutters or chIsels· 
, are mounted In a rotary cntter head, which Is monnted on a lupport on the 
ends of radial arm., by whIch It Is adjulted vertically to the work .whlch b 

, automatically fed along nnder the cuttcrs. The saId cutter head Is ca"sed 
', to traverse laterall, on Its IUPPOrt hy a feed Icrew, and the radial frame Is 
' adj usted vertically by screws geared wltb a worm shaft for turnIng said 
'screw · ;  and the worm .haft Is monnted on bearlnge so pivoted as to 
, allow the screws to olclllata while working In nut. plvotcd to the radial 
- frame, to admit of the vibration of the screws necessary for the working of 
,the radial frame: ... , 

Improved Snow Shovel. 
Henry C. Cole, Walllngtonl, Vt.-The Inventi on consists In the Improve· 

'ment o r  snow shovels. A thin blade of wood Is arranged at right angles to 
·the handle and parallel with tbe edge, AO th"t t.he haudle, which Is attached 
Ito the front or upper face, extendl across the graIn, which Is the best wily 
- of oonnectlng them and arranging tile gral'; for the prevention of splitting. 
' The cutting edge of the hlade Is beveled and shod with a thin plate of metal 
'on the bevel face, the edge, and a narrow margin uf the npper Side, to make 
:a strong edge, capable of cnttlng hard Inow, and protcctlng the wood from 
'splitting. U·sbapcd thIn metal bars strengthen the ends of the blade. Tbls 
,arrangement Is deB1gned ·to avoid having the nppcr surface of the blade 
, lncnmbered by the edge o f  the protecting strip, whlcb IS lJable to spring up 
. and be pushed off by o bj ects catching Ilgalnst the edge. 

Improved Fireproof Floor and Chimney Connection. 

Yt llliam Neracher, Cleveland, Ohlo.-For the connection of Iloor. with 
'Ilhlmneys, so as to Inlure the protection of the wood work from Ilre when 
:the chlmuey. are overheated, the Inventor proposes to shoe the joists at the 
- endl and some dIstance therefrom wltb cast Iron socket piece., thereb) 
',wholly inclosing the ends of tbe joists which enter the brickwork of the 
'chimney, and the sIdes exposed to the heat ontslde thereof for a Inltable 
·dlltance. The sockets are to be mach wider tban the jOists, wi t h  holes 
'througb the npper sldel tbrongh which the spaces not Illled by the jolstl 
'are packed with cement or similar material, the said spaces being on the 
'sides eltposed to heat. In case of chimneys having lire places, metal bar. 
' extend from one 80cket piece to Bnother In front of the brickwOlk, and 
'rest on a rib In each socket piece a little below the snrface oUhe Iloor, so as 
:to support a hearth of cement or other non·combustlble material as far from 
!tbe brickwork as the hearth need extend for aafety. 

Improved Wa.h Boiler. 

:Pblllp Kmmlcheld, Boston , Mass.-Thls Invention has for Its object to 1m· 
)JIl'ove the construction of wash boilers. T wo plates are secured to the 
!IiIdes of tbe bOIler, near Its endz, so as to form tubnlar spacel between said 
.lates and the endz of the boiler. The upper ends of the plate are bent out· 
ward and are secured to the ends of the boiler 80 as to wholly close the 
upper end8 of .. Id tub ular spaces. In the plates, just below the Ilanges, 
are formed a number of small holes for the water to escape through. The 
lower ends of tb" pla t e ,  a little above tbe bottom of the bolier, arc bent In· 
ward. Other plates have theIr outar edges secured to the sides of the boiler 
In a horizontal posltlon, and are bent downward and outward till they reach 
or nearly reach the sides of the boller, so tbat the water can readily paes 
Int� the space between the plate and the bollcr. Anather platc Is arranged 
tlle sIde parts of which rest npon the last mentioned plate, and the end 
parts of which slip In beneath the Ilanges, 80 that It can be readily removed 
a&d Inserted when dellred. In the middle part II formed " hole, whIch II 
covered upon tbe under side by a cap plate, the endz of which are bent np· 
ward and are secnred to the under side. With this constmction the cloth<8 
are k�pt from getting Into tbe hole In the plate and thns Impeding the ope· 
ration of the boiler by tbe cap plate, and the water I .• kept from boiling up 
throngh the hole In the plate, while It can Ilow down freely to De heated and 
forced throngb the tnbes and again discharged upon the clothe1. By tills 
constmcllon the boiling water cannot be forced up around the false bot· 

, tom, but mnlt always be forced np through the tubes. 

Improved Bolt Mechanl.m for Prison Doon. 

;lIghtly convex, and the outside collars are correspondingly concave to 
Joncave tbe saws on tbe .Ide fronting each other, so that the middle plecea 
Jf wood will not bind at the endz with the saws, partlcnlarly along the mid· 
lie. The COllars are screwed up against the laws on threada pltchpd, so 
DBt In ca.e tbe saws get bonnd or cramped In the wood too hard, tbey will 

i\nscrew and relcase the saws. A wood rack projects forward from the 
'iia�e(betwee o  the 'aws and Inclines npward, on wblch the wood I. placed 
al it I. taken from I he pile to be preaented to the saws. At the bottom of 
thll rack Is an endlcss carrier, whlob takes the long plccea of wood laid on 
the rack one by ane and carries them up to the Baws, and carrlea tbe middle 
,)Ieces to a point where It discharges them to the elevator. The end pIeces 
fall down chutcs to the same elevator. and all are carried and delivered to 
?Ilers . A platform or stano projects f" om tbe aide of the platform nnder 
the s.ws for the aawyer to stand on for overlooking the laws and adjustIng 
the wood. The rolier of the carrier Is driven by the belt and countersbaft, 
aud the elevator Is drIven by the bclt, wblch works from the crank shaft 
on to a pulley on tbe upper roller. The guard over the saws to protect the 
.ttendants from them consists of a IIgbt frame of two bars and cross bars 
extenf\lng from one to the o ther over tbe saws. A cord hang. down where 
It  Is convenient to ],e reached by the sawyer to Iwlng tbe frame up away 
from the saws when they are to be Illed. Tile presser bars, for holdIng the 
wood on tbe carrier and controlling It, conallt of a number of right anglell 
bars pivoted at one end to the under side of tile guard frame, near tbe front 
of the saws, and extending rearward at the other ends along the space be· 
tween the saws, abont to the rear of them. They arr so nnmerOUI and of snch 
different lengths that elley are adapted to pieces of wood of alT sIzes within 
the common range. The plecel of wood are carried agelnlt the knives of 
these bars before th.y are entirely cut off, and swing tbem back nntll they 
pas. ander them, and the bars then rest on the pieces nntll tbey pass beyond 
the saws. 

Improved Bntton • 
Frank Washboume, Brooklyn, N. Y .-Thls lnventlon haa for Its abject to 

furnish an Improvement In the construction of buttons, making the bnttons 
much more servIceable without increasing the cost of mannfactnre. In 
order to Insert the button Into the bosom or sleeve of a shirt, the back or 
Inner plate should be Ilrst tnmed as far back as possible upon the shank, 
and then I t  can be put throngh the bntton hole from the ontslele wlthont 
dlMculty. After Insertion the base or Inner plate of the bntton Is turned 
Into a posItion at right angles with the lhank by pre88ure of It against the 
person of the wearer or otherwise, and thus the bntton II prevented from 
becoming casnally detached. 

Improved Watchman'. Time Check. 
Theodare Hahn, Stuttgardt, Germany.-Tbe object of thIs Invention Is to 

sImplify the constmctlon of watchmen's time detectors and to lessen the 
e:rpenle of the same so that they may come ,vlthln reach of all who hereto. 
fore avoided the use of time detectors on account of their great expense 
and complexity, The Invention consists In nslng In connection with a roo 
tary paper dial a piercing tool, which Is acted upon by several different sized 
keys, and which Is pivoted below tbe dial support, 10 that It can be swung 
nearer to or further away from the center of tbe df.'al, and which II jointed 
ao that It can be sWDng np by tbe keYI to pierce tbe dial. ThIs tool or 
plercer Is provided or connected with two springs, one of which serves to 
keep It down and to hold the piercing poInts away from the paper, While 
the other swlnge It ontward to Its greatest dlltance from the center of th. 
dial. Above the dIal snpport Is, furthermore, employed a stationary pOinter 
or hand to show the time on the movable dial, said pOinter being, by pre­
ference, slotted to admit the piercing pins through It from below. 

Improved Papp.r File. 
Charles D. Lindsey, CinCinnati, O.-Thls Invention relatcs to apparatns 

for secnrlng or holding papers of various kinds, as letters, bills, or other 
papers. The frame Is made of met al consIsting of a bed plate and an up. 
right back of any desired sIze. The center of the back Is raised and slotted. 
The Clip plate has on Its back edge an upright lug, and Is conneeted with 
the back so as to be allowed to rise and fall. Both the clips of each plate 
may be pnt throngh tile sheets, but at snch poInt that the sheets will be 
held secnrely. The clips stand vertically, and are pOinted and pass throngh 
holes In the clip plate as the latter Is pressed down on the peper to be Illed. 
A bow spring of steel Is conllned at Its center to the Ilnger piece willch Is 
attached to the Ing of the clip plate, The ends of the spring are conllned to 
the back by hooks. The Clip plate Is raised for the Ililng of a letter or paper 
by drawing the Ilnger piece npward while bearing npon a thumb piece. 

Thomas R. Pullls and John Pl1ll1s, St. Lonls, Mo.-The object of thra Improved Coal Stove. 
' Invention Ia to provide a mecbanlsm by which the doors of prison cells may Heinrich Meidinger, Carlsruhe, Germany, assIgnor to hlm:elf and Fred-
,be locked slmultsneously, allowing al the same time the opening and closIng erIck Gutzkow, San Francisco, Cal.-The Invention consists In providIng the 
'of each door leparately. The Invention consists of a horizontal bar, placed lower part of fuel chamber with s crescent sh .. ped throat plate ; also, ln 
'Sbove or below the doors of a series of cells on one side of the psssage, pro· connecting with sdd plate a bottom piece having a monthplece, and In con. 
�ded with pivoted arms and horIzontal friction roller., locked to the bar nectlng the door and aald mouth piece by a hinge so that the former can 
illy a padlock, the whole bar traveling horizontally In sUltable gnlde sup· slide. To work this stove, Iln Inner fuel chamber Is Illled to wIthin some 
)Iorts by meaDS of a screw end and female screw applied In proper manner Inches below tile Ilue hole with coke or c"al. A wood Ilre Is lit on the top, 
to the wall, or partItion, or frame at the end of the passage. By taking ont I he heating cylinder Is closed, and a sliding door opened. The combustion 
the padlock, the arm with friction roller may be swung outward from the takel place from top to bottom, and Is regnlated by the sliding hInged door, 
horizontal bar, and each cell door ollened and closed by Itself. or by a ventilator-that Is, by admIttance of air eltber Into tbe stove or In to 

Improved Car Conpling. the chimney. The bnmed fuel Is reDlaced by fresh, lllled Into the heating 
John P. WhIpple, Whitewater, Wis.-The Invention Is an Improvement In cylinder when required, and the ashes are removed once or twice dnrlng 

the cla88 of couplings whereIn pIvoted spring hooks arc employed. The twenty.four honrs, after shoving a small fork shaped grate, provided with 
forward ends or tbe bnmper heads are slotted vertically, a bar being left at a handle, lnto the ash pit. Tbls grate rests and moves on slides that may be 
the lower part of their endz to receive a hook and s!lstain the draft. The left In the mouth piece of the bottom piece. The grate serves merely to 
rear end of the hook I s  pIvoted In the Inner cnd of the slot In tbe bumper prevent the bnmlng fuel from settling while the .shes are being removed, 
head by a pin, which p uses horIzontally throngh a hole In the bnmper head and Is afterward withdrawn. Owing to the absenM of grate bars and tbe 
and In the said hook. The pins are locked In place by small pin!, which pass clrcnmstallce that the bl1mlng coal rests on a heap of hot ashes, tbe heat Is 
down vertically throngh a ataple and through a hole In the forward end of kept better collected and the Ilre reguiated with anch minuteness as to keep 
the pin . The staple keepa the pin from tnmlng, and th ... p revents the po.. It going when Its effect Is barcly felt a" d the stove appemrs quite cold to the 
81blllty of the amall pin dropplog onto The forward cnd of tbe hook 18 In. tonch of the hand. Tbe Ilre may be maintained for months w!thont relight. 
cllned, and Is extended upw1lrd so that, as the cars are rnn together, tbe lng, and may be brought to the hIghest blaze or a mere gUmmerlng withIn a 
Inclined end of the hook may strike against the small pin, rlae, pass over, few minutes. 
and catch npon the bar, even shonld the cars dltrer materially In hlght. Improved Refrigerator Water Cooler. 

When the trsln Is made np, the connectIon between the cars Ia farther Thoma. Smlth, Brooklyn. N .  Y.-The object of this Invention Is to con· 
aecnred by two IInka, one elld of each of which Is a�cnred to tbe oppoalte atmct a cooler for water and other IIqaldz, to be arranged lu the common 
aides of the opposite bumpers, so that tbelr other endz may be pasaed over refrigerator In nse, by which the lIqnlds are cooled and drawn off at pleasure, 
staplea attached to the other bumpers, when they are secured In place. avoiding thereby the admixture of Ice water and Its Impurities with the 
Pins are passed transversely t�rough holes In the forward part of the bum· liquids nsed for drinkIng purposea . The Invention consists In a rectangular 
per, above the free end of t,he hook, to prevent the 8ald !look from becom· , hollow rasing aronnd tbe Ice chamber of the refrlgerator, lnu> wblch tbe 
Ing accidentally det�ched. The butt ends ef all the plnl have eye8 formed IIqnld to be cooled II admitted by a runel lhaped opening and drawn oll'by 
upon them for heads, ao that they may be readily with drawn by a hooked , a faacet, the bottom part of the cooler beIng Inclined so that the cooled 
rod, which Is made of luch a length that It may be naed from the top of a I liquid may be drawn off completely at the lowelt point, and the cleanIng of 
4l8r for ucoupllng, I the cooler be fn1l1 accomplllhed, 

Improved Loom for Weaving Wire. 
Samnel Holdsworth, Maspetb, asslgnor to himself and James Black, Brook 

Iyn N. Y.-The aeries of Dladea, for beating np the weft, consists of ,moll 
triangular pIeces of metal, and are pivoted at the ape:r side by side on a rod 
behInd the front beam of the loom, with their bases frontIng the shnttlo 
race, and lower comers resting on a cam roller so that the uppcr comers 
can be thrown up bctween the warp wires by the Iplrally arranged ribs of 
the cam roller. There are two of these ribs to correLpond with the two 
throws of the shnttle during each revolntlon of the drive shaft, and they 
are spiral to cause the blades to act snccesslvely, The shuttle has a T 
shaped projection on one side Iltted In the notches of vertical plates, form 
Ing a horIzontal way, and It reatl on the top of the roller placed In front of 
the plates a little below the notches, and havIng the radial pIns arrangcd In 
a spiral row and working In an oblique slot, In the bottom of tbe shuttle 
to force It upward and back, the roller being turned to the rIght for movIng 
the shnttle acrols In one dIrection, and to the left for moving It In tbe other 
direction. This motIon Is Imparted to the roller by a reciprocating piece 
arm, and wheels, the said sliding pIece being worked t o  and fro In ways on 
the loom side by a crank on the shaft of thc l'oller, and ba vlng a slet tbrou:,I. 
which the arm projects at the free end. In practIce the slmtne will  haT'- " 
clrcnlar cavity or socket In the 'lpper snmce for a llat cll'Cular spool IJ r 
bobbin, and It will have a hole throngh the front side at orabout tbe ccnter 
for the weft to mn onto The harnesa frames are connected at the bot tum 
to the arms of a rock shaft. At one end of the rock shaft, and ontllde of 
the loom frame, ls a welgbted arm extending upward and passing throngb 
a horizontal slidIng piece arranged In ways on the side of tbe 100m frame, 
and worked by a crank on the end of the shaft of the roller. The slot In 
thll alldlng pIece, throngh whIch the weighted arm passes, Is long enougb 
to allow the arm to complete tile changing of the harness by falling after It 
has been raised to and carrl t d  a little past the vertical line by the Slide, and 
the weight of the arm Is snMclent to continue the motion wlthont tbe aid 
of tbe slide ; also to hold the harness In position after the shifting. To 
ellect the shifting the weighted arm has only to be raised to tbe vertical 
line or allghtly beyond by the sllde, ln which It Is greatly aided by the ten. 
slon of the warpa, ;'0 that, lts weight being only little morc than the force af 
tbe tension, the Illde has little actual work to do, and this Is accomplished 
wlthont m"eh frletlon ; also, In holding the harness there Is no losl by frlc· 
tlon. For letting off the warp and takIng np the fabric, a amall roll Is placed 
a little In advance of the warp roll, around whIch the warps are carried 
one tum ; another roll Is arranged at the front of the 100m, over whIch the 
fabric passes, and another one alongside of the cloth roll, nnder wblch the 
fabric passes before going OR the cloth roll, whIch Is so moan ted In slotted 
beartnge as to constantly bpar agalnat tbe said roller, no matter what Is the 
size of the roll of fabric on It, and so receive a uniform motion from It. 

Improved Cnltlva tor. 
Jack Helm, Hochheim, Tcus, aSSignor to himself and CharleA Tlmm. of 

same place�Tbe Invcntlon consists In an Improved mode of connecting 
evenera with a pair of gang plows or cnltlvators. Two gange of two culti­
vator plows are attached to an evener In tbe same ring, and connected to. 
gether at the rear by a eroas pIece attached to vertical standards rising from 
the top of the bellms, which separate the plows from each oth�r the reqnl 
site distance. The outer beam II connected to the outer end of the evener 
by a chain, whIch also aSllsts ln keeping the piowl scparate at the rear by 
Its tendency to pnll the onter one away from the other laterally. The twe 
ganp are connected by a straight bar when tbe COrn or other plant being 
cnltlvated Is not very hlgb ; bnt when more advanced, a yoke Is substltutpd 
at the front for the straight bar. The screw threaded standards attached 
to and rl81ng vertically from the eveners are ased for attacblng either of 
these devices. The plow beama are provided with vertical standards 
for being connected by the short cross pieces, also, by tbe long jointed 
cross piece when the corn la not too hlgb to admit of It, or by the A bars and 
short cross pieces when the com Is too high for the use of the jOinted cross 
bar. Tbey are also connected by the yoke, whIch Is boltcd to the top of tbe 
ahort cross pIeces. The standards and pieces keep the plows from swaying 
laterally too mUCh, aa well as separate from each other the distance reo 
qnlred. The two gangs of plows are allowed to work forward and back 
relatively te each other, as nece.ury, on acconnt of the nneven actIon of 
the t.'am, which will, like the CUltivator, work un both Bides of the row. 

Improved Churn. 
WillIam H. Holdam, Crab Orcbard, Ky.-The InventIon consists In the 

Improvement of chums. The churn body Is made cylindrical In form, and 
to the bottom Is p ivoted the lower end of the dasber shaft. To the side. of 
the dalher shaft are attached a nnmber of radial arms, which are made wide 
and are Inclined laterally. A curb or short tobe Is made of such a size as to 
snrround the dasher and allow said dasher to revolve freely within It. Tb� 
tube Ilts Into a sImilar tube or curb, which has radial Ilanges or blocks 
formed npon or attached to It, the outer edges of which reBt "galnst tbe 
Inner Burface af the churn body so as to keep the cnrbs secnrely In place 
and accnrately centered. The milk has a free passage beneath tbe lowcr 
edge of the said cnrb. In nslng the chum the curb Is adjnsted so tbat the 
npper edge may be a little above the snrface of tile milk to be chnmed . 
Tben, as th e dasher Is revolved, the blades raise the milk througb the curb 
and project It outward over the edge agaInst the sides of the churn body, l ts 
place being immedIately snpplled by milk Ilowlng In beneath the lower 
edge, thus producing a contlnuons cIrculation and a vIOlent agitation of 
the milk, bringing the butter In a very ahort time. 

Imrroved Mnslc Notation. 
Ebenezer p, Stewart, Cotton Plant, Mlss.-Tbe object of thla lnventlon I. 

to simplify the method of writing and to facilitate the reading of maslc 
The Invention conalstl ln writing mnslc In ligures which Indicate the length 
of tone, and In writing canccled notes or Ilgures for panses, or, rather, rests 
80 that each canceled note will Indicate the poaltlon and length of rest to 
be prodnced. 

Improved Lamp. 
George Brownlee, Princeton, Ind.-The object of this Invention la to con 

stmct a bnmer for coal 011 lampe by the DBe of wblch e:rpl"sions may to 
prevented, a qalck e:rtlngulahment of the Ilame be obtained, and c1eorer 
and brigh ter light be prodnced. The Invention con818ta ln a welgbted valve 
on the end ot a levpr connected with a tnbnlar wick slide, whlcb e:rtlngnlah 
es the Ilame, either by the presanre of the 011 gelea or at will by jerking tbc 
lamp or InClinIng the same. It the lamp II Inclined In any dIrection to an 
angle of more than 45· from the perpendicular, or Ie let tall a few Inches, or 
receives a violent jar : or If there 1& • pressure of gas Inside It eqnal to what a 
person might prodnce with his breath, the IIgbt Is extinguished. This II all 
done by one and the Fame devlee, consisting of three partl ! a wire Sprlny, a 
sUdo on wick tnbe and an L shaped weighted lonf, 
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Case Hardening-I will pay a reasonable 
price for any quick, good process that will harden Nor­
way or Ulster Iron 1-82 In. deep-amall pieces. Mnst not 
Injnre the Iron. G. H. N. Cushman & Co . ,  Ottawa, La 
Salle Co . ,  111 . 

Buy Iron Planers, Upright Drills, of Gear, 
Boston, Mass. 

Manufacturers of Tools and Machinery for 
'Working Tin and Sheet Zinc, please send clrcnlal'll to 
Mattblessen and Hegeler Zinc Company, La Salle, 111. 

State and County Rights for Duryea's pat­
ent Refrigerator, the best In the world ; or will exchange 
for Real Estate. Apply at 693 Seventh avenne. 

Save money by ordering Machinery of Gear, 
Boston, Mass . 

Makers of Malleable Cast Iron or Steel Ar­
ticles, address H. B. W.,  Box ISO, Holly Springs, Miss. 

Manufacturers of Wagon Machinery and 
Wagon Material, send elrcnlars to Unton M'f'g Co., Rock 
Falls, Whiteside Co., DllnolB . 

Wanted-Iron Shingles, by S. Phillips, 
KOBCluBko, MIBs. 

Sure cure for Slipping Belts-Sutton's pat­
ent Pulley Cover IB warranted to do double the work 
before the b.elt will Blip. Clreularo free. John W. Sutton, 
95 Liberty Street, Room 2, New York. 

Patent for Sale at a great inducement. Ap­
ply, for partlcularo, to Patentee of .. Advertising Lan_ 
tern," 8. Kub, Jeff'ersoD, Iowa. 

Nat'l M'f'g Co.,ll Dey St.,N.Y. ,manufacture 
& sell novelties & utilities. Ag'ts wanted. Catalogue free. 
Jennings' Steam Clothes Washer. Rights for 

Bale. BeBt out. Samplest6. Nat'I M'fg Co.,ll Dey St.,N.Y. 
Patent Chemical Metallic Paint-All shades, 

gronnd In oil, and all mixed ready for UBe. Put up In 
cans, barrels and half barrels. PrIce �., el and ,1.150 per 
gal . Bend for card of COIGrB. N. Y. City 011 Co., Bole 
AgentB,ll6 Malden Lane , New York. 
Patent Right for Sale, the whole or by States. 

The Anti-Lamina for cleaning Steam Boilers. J. J. 
Allen, Phlladelphla, Pa. 

Wanted-A thorough machinist, fully capa­
ble 10 every respect to act as Foreman In a Mannlac­
turing EBtabllsbftlent, who Is wllllDg to Invest some mo­
ney In one of the best paying InventloDB of the times ; 
the object being to have an IDtereBted peroon In charge. 
AddreBs, with partlcularo and references, Manufacturer, 
Box 1!115, Middletown, Conn. 
Wanted-Address of Manufacturers of Small 

Metal Tubing. Iron, Copper, TID or Brass, from one BIx­
teenth Inch t" three eighths Inch, InBlde ellameter. Ob­
ject-To give contract for manufacturing Tubing for 
John J. Chubb's Improvement In ..  Oiling Mill Burr Spln­
dleB ."  Patented April 22, 1878. Chubb & BollmanJDe· 
catur, Inellana. 

Diamonds and Carbon turned and shaped 
for Philosophical and Mechanical purposes, also Gla ­
der's Diamonds, manufactured and reBet by J. Dlcldn­
son. 64 Nassau St., New York. 
Cabinet Makers' Machinery. T.R.Bailey&Vail. 

Abbe's Bolt Heading Machines, latest and 
best. For cuts, prices and terms, address S. C. Forsalth 
& Co., Manchester, N. H.  

The Ellis Vapor Engines,with late improve­
ments, manufactured by Itasklns Machine Company, 
Fitchburg, Mass. 

For the best and cheapest small portable En­
glDe lu market,aeldress Pet�r Walrath, ChIttenango,N. Y. 

For Circular Saw Mills, with friction feed 
works, and Stationary Engines, addrcss Wm. P. Duncan, 
Bellefonte, Pa. 

Shortt's Patent Couplin/rs, Pulleys, Hanl!­
ers and Shafting a Specialty. O'rders promptly lIlleil. 
Circulars free. Addre.B Sbortt Mf'g Co . , C nthage, N.Y. 

New England Band Saw Machines, cheapest 
and best, ol.ly ,187. For descriptive cUtB, address S. C .  
Forsalth & C o  . •  Manchester, N .  H .  

Grain, Paint, Ink, Spice and Drul! Mills. 
Ross Bro's, 85 First Street, WCllIamsburgh, N. Y. 

Drawinl!s,Models,Machines-.All kinds made 
to order. TOwle & Unger Mf'g Co., SO Cortlandt St., N.Y. 
Key Seat Cutting Machine. T .R.Bailey & Vail. 

Fire Clay and Limestone Mills, which wear 
onger than any otbers made, cast to order by.Plttsburgb 

Casting Co., Pittsburgh, Pa. All work warranted. 
Cheap Wood-Working Machinery. Address 

M. B. Cochran & Co .. Plttsburgb, Pa. 
Wood workmen-Ask your Bookseller for 

Richards' Operator's Hand Book of Wood MaChinery. 
65 cuts. Onl:r e1 .l5O. 

Al!ents' names wanted. Wendell &; Fran­
cls, 4!6 Walnut Street, Philadelphia, Pa. 

Shaw's Planer Bar-For Shop, County, and 
State Rigbts, apply to T. Shaw, 91S RIdge Av., Phfla., Pa. 

Peck's Patent Drop Press. For circulars, 
addre .. Milo, Peck & Co .. New Haven, Conn . 

Royalty - Manufacturers and Inventors, 
have your Machinery, &c., made In the west for western 
use . Extra Inducements o11'ercd by Doty ManufactUring 
Company, Janesvtlle, Wis. 
Stave & Shingle Machinery. T.R.Bailey &Vail. 

Monitor Leather Belting you can always 
ely on. Send for Circular. C.W.Arny,801 Cberry st.,Phlla. 

3 Winn's Pat. Improved Portable Steam 
Brick Macblnes. Averages 40 m per day. Fully guaran­
teed. For sale cheap. John Cooper Engine Manufac­
turing Company, Mount Verno!" Oblo . 

Incrustation and Boiler Waters, by JOB. G. 
Rogers, M.D. 20 pp., Svo. 25c. Tbe only sclentlllc as wei, 
as practical treatise on the subject. W. H. Rogers 
Madlson, Inda. 

Buy First & Pryibil's Bandsaw machines, 
which are more used than any other In tbe country. 
Also, Shafting and Pulleys a specialty. 431 W. (Oth St., 
New York City. 

Hand Fire Engines, Price $300 to $2,000. 
Also, over BOO ell11'erent Style Pumps for Tanners, Paper 
Mills, and Fire Purposes . Addre .. Rumsey " Co., Sen­
eca Falls, N. Y., U. S. A. 

The Best Smutter and Separator Combined 
D America. Address M. Deal & Co., BUCyrul, Oblo. 

Damper Rel!ulators and Gage Cocks-For 
the best, addrels "Murrill & Keizer, Baltimore, Md. 

The Berryman Heater and Regulator for 
Steam Boilers-No one using Steam Boilers can allord to 
be without them. 1. B. Davts & Co. 

Tree Pruners and Saw Mill Tools, improve­
ments. Send for clreularo. G.A.Prelcott,Bandy HCll, N.Y. 

Brown's Coalyard Quarry & Contractors' Ap­
paratus for hoisting and conveying material by Iron cabfe, 
W.D. Andrews & Bro. 414 Wllterst.N. Y. 

Steam Fire Engines,R,J.Gould,N ewark,N.J. 

For Sale Cheap-Six Horse Power Portable 
Engine. mounted on tmck, good as new ; been uled only 
two months. Addre .. N. Abbott, Manslleld, Ohio. 

Five difierent sizes of Gatling Guns are now 
manufactured at Colt's Armory, Hartford, Conn. The 
larger sizes have a ratoge of over two miles. Thele arms 
are Inellspensable In modem warfare. 

40 difierent Bandsaw machines, 60 turning 
and Improved oval lathes, shaping, cnrvlng and moula­
Ing machinery. for lale by First & Prylbll, 461 W. (()th 
St .. New York City. 

For best Presses, Dies and Fruit Can Tools, 
Bliss & WIlliams, cor. of Plymouth & Jay,Brooklyn,N .Y. 
Gauge Lathe for Cabinet and all kinds of han­

dles. S"haplng Machine for Woodworking. T. R. Bailey 
& Vall. 

Shafting and Pulleys a specialty. Small or­
ders lIlled on 88 good terms as farge. D. Frisbie & Co., 
New Haven, Conn. 

All Fruit-can Tools,Ferracute,Bridgeton,N.J. 
The Berryman Manuf. Co. make a specialty 

of tbe economy and safety In working Steam Bollen. 1. 
B. Davts & Co., Hartford, Conn. 

Minin/r, Wrecking, Pumping, Drainage, or 
Irrlgstlng 'Yachlnery, for sale or rent. Sile advertisement, 
Andrew'. Patent, ln.lde page. 

Hydraulic Presses and Jacks, new and sec­
ond hand. E. Lyon. 470 Grand Street, New York. 

Machinists-Price List of small Tools free ; 
Gear Wheels for Models, PrIce List free ; Cbuck. and 
Drills, PrIce List free. Goodnow & Wlghtman, 28  Corn­
hill, Boston, Mass. 

The Berryman Steam Trap excels all others. 
The belt II alwsy. the cheapest. Address 1. B. Davl . ..  
Co., Hartford, Co.w. (. 

Absolutely the. best protection �st Fire 
-Babcock Extlngulsher. Y. W. Farwell, 'Secretary. (Ul 
Broadway, New York. 

For Solid Wrought-iron Beams, etc., see ad­
vertisement. Address1Jnlon 11 on Mill., PIttsburgh, Pa .• 
for lithograph, etc. 

A Superior Printing TeleJrrBph Instrument 
(tbe Selden Patent), for private an"il short llnes-awarded 
the First Premium (a Silver Medal) at Cincinnati Expo· 
sltlon, 1812, for " Best Telegraph Instrument for private 
u .. "-Is ollered for sale by the Mercht's M'f'g and Con­
atmctlon Co., 150 Broad St .. New York. P. O. Box 6865. 

Williamson's Road Steamer and Steam Plow, 
with mbber Tlres.Address D. D.  WIlUamson, 82  Broad· 
way, N. Y., or Box 1809. 

Parties desirinl! Steam Machinery for quar­
rying stone. address S"team Stone Cutter Co:.Rutland,Vt. 

Boring Machine for Pulleys-no limit to 
capacttv. T. R. Bailey & Vall. Lockport, N. Y 

COPYRIGHTS. 
Tbe copyright law of tbe United States oll'ers a variety 

of prlvtleges of considerable value for business purposel. 
The 86th section of the patent laws of 1870 provttles 

that any citizen of the United States, or any peroon real­
dent therein, who may be th" author, Inventor or de­
aigner, or proprietor of any book, map, chart, dramatic 
or mUSical composition, engravtng, cut, print, photo­
graph, or negstive thereof, or of a painting, draw1og, 
ehromo, statue, statuary. or of moelels and designs In­
tended to be perfeoted 88 works of the line arts, may 
obta1o copyrights, which shall secure the exclusive priv­
Ilege of printing, reprinting, publishing, completing, 
copying. executlng, lInlshlng and vending the same. 

The copyright Is In fact a patent, although not appli­
cable to machinery. A copyright lasts for 28 years, at 
the end of wblch time It may be renewed for 14 years 
longer, by the author, Inventor or designer, or, If de­
ceased, by his wife or children. In applying for a copy­
right, no sworn papers are required, and no signatures ;  
In fact, n o  forms or ceremonies are 1ovolved, nor teellous 
01llclal delays. Parties who do not wish to attend to the 
matter themselves may for live dollars have the copy­
right promptly procured for them by the undersigned. 

There Is no form of protection that IB more easily ob­
tained, or which gives better satisfaction so far as It ex­
tends than the copyright, and the simplicity and excel­
lent practical working of the law ought to all'ord useful 
Instruction to t·hose who conBtantlyalm to add complex­
Ity to our mechanical patent laws. 

Under the copyright law, lt Is to be observed that de­
BlgnB for ornamental objects or condgura.lons, pr1ots, 
engravings, cuts, pictures, cards, and pamphlets of every 
kind may be secured. Almost every business concern 
IInds lt necessary to produce some peculiar work of this 
klnd, large or Bmall. Thus If a man makes a new draw­
Ing of hi. building, his machine shop, Interior of 01llce, 
view of the town ahowlng his works, or any new and 
pictorial form fur border, or design to be used upon 
goods, circulars, or other purposes, be may, by simply 
seeurlng a copyright, prevent others from imitating the 
same. It Is obvious that the uses of tbe copyright are 
very extensive. 

But It should be remembered that the copyright murt 
be applied for be./(}I"e tAe ID(}I"A; i8 publlclll Introduced, or, 
In other words, before It Is publlsbed. A valid copyright 
cannot be had for a work that has been Issued to the 
public prior to application for the copyright. Nor can a 
valid copyright be obtained for a mere trademark, word, 
or name. 

Further luformatlon In regsrd to obtaining copyrlgbts 
may be had gratis by addrel.lng Measrs. Munn & Co., 87 
Park Row, Solicitor. of Patents and Publlahers of the 
SOIENTIFIO AlIEJlIOAlf. 

J. V. D. asks for the process of 
wood to Imitate rosewood. 

E. H. C. asks for directions for building a 
small wherry to carry one person . What material la the 
be.t for that purpose ? 

A. L. asks how to lay out a division plate for 
a shaping machine. What IB tbe moot advantageoUll 
number of boles to use ? 

W. H. Y. asks : How can I take rust off any 
polished article and replace the pollsb? 1 bave a lot of 
carpenters' ateel square. encmsted with salt water lOst. 

G. W. asks for a recipe for making a size 
mixed with clay, such as Is used In the m�klng of paper. 
" I  have made Ilze of starch and clay, but lind that, lf It 
atands awhile after being bOiled, the starch and clay 
link to tbe bottom, leaVlng nothing but water." 

P. allks if there is a process for hardening 
gold, copper, brasa, etc., other than hammering or draw­
Ing ; and, \f so, what 10 It ? In wbat manner are the pe· 
eullar colors given tojewelry ? Tbelr hues are frequent­
ly removed by beat while under rep�tr. Can It be re­
placed? If 10, how ? 

J. H. S. asks for the most approved mode of 
manufactUring the Western stirring or cross plowshare. 
.. I have not been luccessfnl In welding wing to land­
side, and will feel tbankful for the Information. I would 
also like to know If there II any Batlsfactory way of 
welellng cast Iron.  " 

P. J. E. says : We have a mine locomotive 
with chilled tlrea on drivers. They bave worn down 
about " of an Inch, leaving a rldKe on the outside of 
the tread which maires It bad to run over cast1ogs. The 
cost of new tires Is expensive, beBldes the disadvantage 
of tbe loss In time In sending oll' to have It done. I would 
like to know whether there Is any way In which we could 
tum or grlnd oll' ! he tlreB. 

E. P. asks if any lasting evil effects are ex­
perienced from the taking of quinine, such as weakness 
or stlflness of the joints or limbs. If a person takes too 
much at once or too often, lt will produce ringing In the 
ears, etc., and If continued, other and more aerlous ef· 
fects will be produced. But If taken In moderate doses, 
will any of the e1l'ects 1!rst mentioned be experienced ? 

H. W. M. says : .As the correct settinl! of 
the slide valve of common steam enpnes Is one 01 the 
most Important duties of the en�.fneer, and as I have 
found no simple and correct sclen;llIc metllod In any of 
the books and papers, 1 would fisk engineers to give 
their methods tbrough your . paper. 1 am sure they 
would be very Interestlllg to a large number of your 
readers. 

J. S. asks if wire bells, so much used for 
clocks, have ever been tried, and with what Bucce ss, for 
churches. If coiled like clock bells, In form of a verti­
cal plane, such a bell would take up too much space ; but 
the space woald be very much reduced If wound In a 
spherical form, and It I. of lntereBt to the public to know 
how the sound would compare with that of other church 
bells,as the cost would probably l)e less. 

J. E. G. wishes to put in steam to help in a 
mill during busy times, but objects to tbe danger from 
lire from the smoke stack. Does :lny one know of a sys· 
tem by Which the smoke and sparll:s from the stack can 
be made harmless? It Is proposed to lead the stack Into 
the tall race of the mill ; would the outllowlng water 
give draft enough, supposing the end of the stack to be 
entlrely under water ? Or would a fan blower, which 
could be run at all.Y time by water power to Iret up steam, 
be necessary ? .. I should like to hear from some one 
who has had experience In such.matters." 

H. B. says, in reference to the question of 
sailing faster tban the stream : During an experience of 
many yearo In the navigation of tbe Allegbany and Ohio 
rlvers,lt  has been asserted that a raft of boards will run 
faster than a log or piece of drift wood, and that an 011 
or coal boat will run faster than a raft of boards. It has 
been further observed tbat rafts and boats do run faster 
than the water In wblch they 1I0at. Moreover, a boat 
will outrun the rise of tbe stream so as to have to walt 
for It. Oil barges In Pennsylvania were run out of 011 
Creek by what are called pond freshes. There wao, at or 
nearTltusvllle, a very large mill pond, the dam of which 
had a "  breast " that was raised four or live feet by a 
temporary " "racket." The 011 barges, when light, were 
towed up th·, creek with horses ; wben loaded, the 011 
shippers would club together and " buy a fresh," that Is, 
they would hire the mill owner to ..  cut the bracket " of 
his dam and let the water run out of bls mill pond. 
When the creek was fairly full of water, the 011 sblppers 
would start their barges on plenty of water ; but they 
would often have to stop twice, before reacblng the 
river, to let the water overtake them, the average ells­
tance run not being more than twelve miles to the river. 
I would like to know the reason of It. 

J. C. R. can coat his iron articles with a 
black Japan by following the directions on p .  208, vol. 
2B.-E. F. L. sbould write to the author ; we published 
hlB address.-S. H. & Co., wU; lind full ellrectlons for 
tempering Bteel for all purposes In the recent numbers 
of our journaL-X. Y. Z. will lind full directions for 
tinning Iron on pp. 212 and SIS of our vol . 28.-C. H. F. 
will lind bls question as to loss of power by use of a 
crank answered by our reply to G. W. L. on p. 235, cur­
rent vol. 

C. H. F. asks if an iron or brass wire electro­
plated with copper will convey electricity as well as a 
copper wire of tbe same size . AnBwer : No. The cop­
per wire would be a much better conductor. Electricity 
tnvels not merely on the surface, as formerly suppoBed, 
but In and throughout the wire. 

T. D. & Co. ask : How long would it take 
one man, working 10 hours ,er day, to do the same work 
tb,at could be done with an engine using 1 tun of coal ? 
Answer : An engine of small power may ule ten pounds 
or morc of coal per horse power per hour. A large en­
gine may run on two pounds. A man power Is equal to 
about one tenth the U hone power U of engineers, 8S an 
average. 

L. W. E. asks what carbolate of lime is. 
Answer : A compound of carbolic acid and lime, which 
Is an excellent diSinfectant, although to some the oelor 
Is unpleasant. It can be made by putting S OZB. carbolic 
acid In 12 quarts lime water. Whitewash your hennery 
with this preparation. 

J. T. D. asks : At what distance should the 
crank of an engine be from tbe " straight" when the 
steam lIrst enters the port ? AnBwer : In a slowly run· 
nlng engine, the steam valve should open just as the 
crank reaches Its center. In a quick moving engine, as 
that of a locomotive, It Is given considerable lead, and 
should be open to the extent of perbaps live sixteenths 
of an Inch when the piston commences Its stroke. 
Seme well known engineers dissent from the general 
opinion as expressed above, and believe that lead I., 
under no Circumstances, benellclal. 

G. T. asks : By what rule is the horse power 
(nom:nal and actual) of a marine engine of the com· 
pound and surface condensing system determined? An­
swer: Precisely as In any other case. By determining 
the mean pressure In each cylinder, multiplying by piB' 
ton area and speed, and dlvlellng by 93,000. . 

J. L. asks : 1. Which will propel a boat the 
faster, the padelle wheel or the screw wheel ? 1 believe 
the screw wheel propels a boat the faster, and \f so, why 
Is It not used on river boata ? 2. Howmany feet do rlver 
boats draw on the average ? How many do ocean steam­
ers ? Answers : 1. The screw In vessels of deep draft ; 
the paddle wheel In vesBela of light draft. 2. Three to 6 
feet ; 15 to 20 feet. 

E. A. V. asks why some water backs in 
ranges rust the water after standlDg a few minutes, and 
others do not. Is It owing to the Iron or to the water ? 
Answer : Such cases are usually due to some exceptional 
cause, which has rusted the water back badly, and the 

dl1llculty generally disappears after a time. Some kinds 
&f water wlll,however. be more likely to produce rust 
than others. Water from rapldly mnnlng streams which 
absorb considerable free oxygen Is more likely to cause 
rust than water from wells, or from rivers havlDga slug­
gish current. 

A STUDENT IN CHEMISTRY asks : 1. Will 
the oxybydrogen blow pipe burn a bole In a thick piece 
of Iron ? 2. Will gunpowder burst any thickness 01 Iron 
If conllned In the center, or could tbere be strength 
enough to prevent It from exploding ? Answers : 1.  Yes. 
Experiments with ordnance have developed a pressure 
by lIring gunpowder as blgh as 22Y. to 40 tuns per square 
loch . The latter pressure would burst an Iron vessel 01 
any thickness, but mtgbt be condned by steel of higher 
tenacity than 40 tuns per square Inch , as good tool steel, 
or Bessemer metal of very hlgb quality and containing 
more than � per cent carbon . No thickness whatever 
can be made to withstand pressures per square Inch ex· 
eeeellng tbe tenaCity, per square Incb, of the metal 
adopted. 

S. & D. say : 1. We have rented 30 horse 
power, to be received by means of 60 feet soaftlng con· 
nectlng with 40 feet of 2� Inch cold rollcd sbaftlng. Is 
2� Inch cold rolled strong enougb ? The sbaft Is to re­
volve 110 In a minute : how shall we determine the 
amount of power we arc getting ? 2. How many horse 
power do we require for two 4� Inches run of 1I0uring 
burrs, and a SO Inches middlings, run with ordinary bolt­
Ing, elevating, cleaning, etc ? Answers : 1. Two and a half 
Inches cold rolled shafting will probably carry tbe specl· 
fied amount of power, but we should prefer S Incbea. 
2. Thirty horse power sbould do the work If everytblRgls 
In good order and lubrication well done. 

W. F. says : For some time past I have 
noticed that Iron castings molded In our sbop have a 
dlll'erent color after being cleaned ; some of them have a 
blue color on the surface, and otbers are of a clear gray 
color. What Is the cause ? Those bavlng the gray color 
are molded In sand mixed wltb purc Sydney coal for 
facing. 1 do not know wbat the blue ones have mixed 
With the sand, unless l t lB a Bmall portion of Cumberland 
coal. A short time ago 1 saw a short editorial of yours 
"n molding sond, and I hoped to have seen more on tbat 
subject. 1 would like to know how to ml � the facln�s, 
blackening and other lInlBh for moldB . No workman 
seems to know; or Ifhe does know,be docs not care to tell 
a boy, who wishes to Icarn all the de tails of the trade. 
Answer : We are glad to hear from an Intelligent and 
ambitious apprentice, and will try tu help him. We pre­
sume that the Sydney coal blackening gave color to the 
metal by Its ash, lf It produced any cbange at all . Tbe 
blue on otber castings may be due to bituminous matter 
from the Cumberland coal. For black waSh, mix char 
coal. plumbago and size with water enough to give the 
consistency desired. ]o'or Bmall fine work, do not use 
blackenlng at &11 . Select dne, clean, sharp sand. For larg. 
er work blacking Is necessary; black lead Is least a11'ected 
by heat, anthracite and charcoal next, and bltumlnou. 
coal moot . Blackening ofonthraclte 01' charcoal weakens 
the sand, and, lf too line, clogs Its pores . Bituminous 
blackening opens the sand and weakenB It, but If It Is 
properly used, by an experienced molder, smooth cast· 
Ings are alwaya obtained. 

N. M. says : We have in our establishment 
the following machinery : Two rip and 2 cross cut saws, 
I planer and matcher, 1 tenoner, l scroll s8w, 1 sticker, 1 
shaper and 1 boring machine. For power, we bave an 
engine, 10 Inch bore, S Inch crank, making 70 turns per 
minute. We have to carry 60 Ibs. of steam, and even at 
that It Is very hard work for the engine to drive the ma­
chinery; In fact, I cannot run tbe matcher and siding saw 
(which I run on a large saw table) together. Our boiler 
Is 12 feet long x 40 Inches diameter of shell, with 41 three 
Inch tubes, lIrlng underneath and returning through the 
tubeB.  1 .  Do you think the boiler would make steam 
enough to run the engine up to, say, 120 turnB permlnute? 
Sbould a boiler of tbose dimensions make Bteam enougb 
to run an engine of that size at that speed ? 2. How Is the 
heat10g burface of a boiler calculated, wbat Is tenned 
the grate surface, and wbat Is tbe lire Burface ? I have 
twenty-four volumes of your paper bound, and money 
would be no temptation to part with It. AnBwers : 1. 
We should Bpeed up the engine and also carry higher 
steam If convenient and Bafe to do so. Some benedt 
should be expected from both cbanges. 2 . Measure the 
area of all surfaces of the boiler In contact wltb the 
fUrnace gases on the one side and water on the other. 
Thul a tube 4 1ncbes ellameter would be one foot In cir­
cumference, very closely, and would have a foot of 
heating surface for each foot of Its lengtb. The grate 
Burface Is simply the area of dre grate, and Is meaBured 
by multiplying ItB length by Its breadtb. We are pleased 
to bear from our old friends and readers of such long 
standing. 

J. H. says : I wish to construct a small 
.team engine and boller, for the purpose of running a 
family sewing machine, for my wife, and WIBh to ask : 1 .  
Will a plain cyl10drlcal boller, 6 Inches diameter and 20 
Inches length, with caBt Iron heeds � Inch thick, havtng 
flange outwards for riveting to the boller, constructed 
of sheet copper � Inch thick rlveted,glve power enough 
to an engine of 1� by S Incbes cylinder ? The motive 
�o we IB to be a gas llame from Rn ordinary burner. 2. 
w�a pre.sure would such a boiler sustain before rup­
ture ? S. What pressure would be required to run the 
sewing machine ? 4. Where must the water line be ? 5.  
What must be the size and stroke of the pump supplying 
the boller, said pump being constsntly In use ? 6. What 
mUBt be the size of opening for safety valve In boiler ? 
7. Will such a boiler and engine be safe ? 8. Wbere mUlt 
tbe openlngln boller be for the pump ? Answers : 1. Yes. 
but the beating lurface Is too small for economy. We 
doubt If a single burner would give su1llclent beat. 2. 
Without jOint, It should Bustaln 1,500 pounds on the 
square Inch. Actually, the riveted j"lnt and pOBslble 
weak spots In the metal would probably reduce It I 
strenglb to about 750 Ibs . We sbould set the safet:r 
valve on such a boiler at anywhcre from 100 to 150 Ibs. 
S. We can only guess-20 IbB. The resistance would be 
quite as mUCh, or more, In tbe engine Itself a8 In the 
scwlng machine. 4. A little above the middle line. 5. 
Three slxteenths, lf of same stroke and number of rev· 
olutlons ,er minute as tbe engine . 6. One quarter Inch 
diameter. 7. Yes, as safe as any orellnary steam engine 
and bollcr. S. Near the back end. 

G. E. B. asks how carbons for Bunsen bat­
teries are made. Answer : In the manufacture of lIlu· 
mlnatlng gss, the retorts become coated wltb amorphou8 
carbon ; from tblB retort carbon. or coke, the battery 
carbons are made . There are several processes ; one I 
to cut It Into shape, another Is to press tbe pulverized 
coke Into a mold, having drst laid a ,trip of platina In 
the mold, so that the carbon will cast .. 'n It, the aim be 
lug to hold the material together with the least amount 
of cementing substance, as Is the case In the manufac· 
tnre of solid emery wheels. 

D. C. M. asks for nil explanation of the 
term " a horse power." AnBwer : Sec editorial pages of 
tbiB lssue. 
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W. A. C. asks : 1 .  How many gages of water 

ahould be carried In atatlonary tubular 60llera. whcre 
the water used la clcar and the force pump worka well ? 
Does It require any more fuel to drive the same machln· 
ery by carrying the water In boilers at ftrst. second or 
third gages ; and If so. what proportion does each gage 
take more re.pectlvely? 2. Forty Ibs. pre •• ure will 
give our machinery Ihe requlrQd motion ; how many lb •. 
would be advl.able to carry to be economical ? S. Where 
It I. nece •• ary to transmit .team through pipe .ome dl.­
tance. what I. the be.t way to cover and pack the pipe. 
and what with ? 4.  What would be the 10 •• In fuel In 
tran.mlttlng .team from boiler to engine .ltuated 250 feet 
apart more than If clo.e by ? An.wers : 1. The lower tbe 
water I. carried. the drier tbe .team ; the higher It I. 
habitually kept. the aafer agaln.t accident. from low 
water. In ordinary boiler. we ahould carry .Ix Inchc. of 
water over the crown .heet. The gage • •  hould be .0 
placed that the middle one .houl;! be at about that line. 
The lower ahould be above the level of tbe crown .beet. 
The hlgber the pre •• ure and the drIer the steam. tb e 
greater tbe economy. where boiler and steam pIpe are 
well felte cl an d  lagged. 2. Tbe amonnt of economy varle. 
In every Instanco .  Try It. If .afety permit. carrying 
hlgber .team . There I. a pre •• ure. giving maximum 
economy. which can only be determIned by experiment. 
S. HaIr felt. for low temperature •• a. of steam at 60 or 80 
Ib • . •  and for hlgber pre •• ure •• aabea. pla.ter. and the 
patent cement • •  old for tbe purpo.e.are etfectlve aa cov· 
erlng. 4. Properly covered. the los. from tbe .team pIpe 
wonld be of Ilttle amount In the ca.e mentioned. 

A. L. K. asks : Is there any kind of an in­
.trument by wblcb a person can .ce au object In tbe dark. 
dI.tlnctly or nearly .o ? An.we r :  Nenc except the lan­
tera. 

A. E. L. sayS : Will you give us a descrip­
tion of the .team engine IndIcator and the manner of 
u.lng l t ?  An.wer : Con.ult Hamllton's .. U.eful Infor· 
matlon for Railway Men." pp. SU-SI9. or see our reply to 
H. S . M. 

G. H. M. asks : If rails and drive wheels of 
engine locomotive. were toothed .0 that they could not 
slip, and two engIne. were bulIt, sImilar In everyre.pect 
with tbe exception that one locomotive had a 6 feet 
drIver and the other " 8 feet. whIch locomotive will 
haul the biggest load? An.wer : All other thIng. beIng 
equal, tbe smallest drI�rs will pull tbe heavIest load. 

J. W. S. asks : Will some one please inform 
me how I can gct a thin coating of rubber on a .olld 
object like a block of wood ? An.wer : DIssolve rubber 
In bl.ulphlde of carbon and apply a. a varnl.h. 

H. E. N. asks : How is bird lime made. es­
pecIally that wblcb la very tenacIous ? Answer : BIrd 
lime I. made by bolllng the middle bark of the European 
holly (II.", aquifollum) , or tbe young .boot. of elder, 
plant. like mlsletoe. and otber parasite •• • eparatlng the 
gummy matter from the liquid and leavIng It for a fort. 
nIght In a mol.t. cool place. to become vl.cld. It II next 
pounded Into a tough pa.tc. and wa.hed. and put a.lde 
for .ome day. to ferment. Some 011 or tbln grea.e II to 
be Incorporated with It, when It  I. ready for u.e. 

B. O. asks whether there is any known pro. 
cess of coatIng gla •• wIth gold from solution • •  Imllar to 
the process of .Ilverlng the .ame by precipitating metal. 
IIc Iliver. An.wer : Tbree solution. are required for 
depo.ltlng gold on glas. : 1. 1� dram. caustic soda, S� 
ozs. water. 2. � dram grape .ugar (glucole). 8 ozs. dis. 
tilled water,2� ozs. alcohol of80 per cent,�� ozs. aldehyde 
of sp . gr. 0'87. S. Neutral solution of chloride of gold . JO  
dram gold t o  87 ozs. water. Take 4 volumes of No. 8. 
and 1 volume No . I, mix and add r\ of a volume of NO .2. 
Pour quickly Into the hollow glas. globe to be plated. 
FIve mlnutel or more I. reqnlred. Do not warm above 
1400 Fahr. Clean the gla •• with soda and alcohol. not 
wIth acIds. 

H. B. asks : How can I ascertain for myself 
whether a subatance Is lime or magnesIa, or whetber It 
Is a mIxture of bQtb ? If the latter. how can I get them 
apart ? Answer : LIme. when In solutl,m. gives with 
oxalate of Ilmmonla a wblte precipItate. If lime and 
magnesIa are to be separated. add to tbe solution some 
sal ammoulac. and afterward. oxalate of ammonIa al 
long as a precIpitate Is formed. After 1!lterlng. add 
phosphate of soda, which will preCipitate the magne.la 
If any be presen t. 

C. R. asks : How are the eggs of the so·called 
Pharaoh's serpents made ? Answer : Pharaah'8 serpents' 
eggs are made by precIpitating a solution of subnltrate 
of mercury with sulphocyanlde of ammonium. Filter 
the precIpitate ; wash and dry and mix with every pound 
of the precIpItate one oulice gum tragacanth. soaked In 
hot water. Make a somewhat dry pill masl. and roll in 
pellets of the desired size. and dry again . The fume. 
are dangeroua and must not be Inhaled. 

J. B. S. says : I am building an aquarium. 
and want to know wbether. ln tbe use of the cement 
mentioned on page 202, of your current volume. I t  Is In­
tended tbat the glas. shall be let Into the wood. or can 
the cement come only to the gla ••• forming the jolut of 
Itself ? 2. What Is the best polish for black walnut. and 
howls It applied ? An.wers : 1. Use an angular beadIng 
of wood. outside tbe glass, and cement the edges of the 
glass Into the augle. 2. See page 'i'� of our volume 
XXVI. 

J. S. J. asks : Is there any friction gained 
by plaCing the rub of a wagon brake below the horizontal 
center on the front sIde of tbe wheel. or above tbe cen. 
ter on the rear part. Instead of on any other par� of the 
wheel ? An.wer : Not unles. the pres.ure I •• by thatar. 
rallgement. Increaaed. 

C. H. wants to know what sized boiler is 
wanted to run two cylinders of 2 1ucbes stroke " !ll' lnch 
bore. to make 200 revolntlons per mluute . How tblck 
mu.t the Iron be for a small iocomotlve boller.what dlam. 
eter should the drive wbeels have. and how many .hould 
there be on a sIde ? Answer : Measure the sIze. of the 
ftrst locomotive that you can convenIently obtaIn access 
to; make all parts In proportion except the boiler. which 
should have a consIderable exce.s of heating surtace. 

R. A. R. asks : How large pulleys should I 
use to run a l or 1� Incbe. band saw over. of 16 g.ge ? An­
swer : The larger tbe better ; SO Inches Is a good size. 

J. F. W. asks : Will wood answer as a float 
In a Iteam boiler. In It. natural state. or will any prepa­
ration better It for that purpo.e ? I want It  to operate 
a valve. and for certaIn reasons the common copper one 
will not answer_ Answer : Wood In It I natural state 
would anlwer for a time as a ftoat . But we should not 
wlsb to trult It as a permanent ftoat. We do not call to 
mind any preparation that would keel> It waterproof 
nuder the heat and pressure of a steam boller. 

A. W. C. asks : Do galvanized Rheet iron 
kettle. Impart. to food cooked therein. any pol.onous or 
unwholesome propertlcs ? Answer : Zluc. wIth whIch 
tbe so-called galvanized Iron Is covered. Is polsonons. 
GalvanIzed Iron should not be used for cuUnary purpo. 
ses. 

J. & J. T. say : We have in view the build­
Ing of a ftonrlng mill. and we propose to drive the bunn 
spindles by friction. A rough Iketch of the proposed 
plan Is enclosed. and we wIsh to have your opinion 
about It. The dotted lines at each pair of pulleys show 
the edges of the pulley frame. which works In suItable 
slldea. the pulleys beIng bronght Into gear by a short 
rope or chain fastened to �n uprIght rod something like 
a hand brake on a railroad car. Tbe bottom of the rod 
Is to work In a .lot .0 that both pulley. will have the 
same presaure. and a spring or weIght will be arranged 
to take them out of gear. The pair on the right hand 
are In gear and the pair on the left are out. One great 
advantage will be that the drlvtng pulley or engine need 
not be atopped to throw th,m In or out of gear. We 
propose making the .mall friction pulleys of disks or 
rings of thick paste or card board ; we have used one 
now for more than a year to drive our .a w mill carriage 
and I t Is qUIte true. smoot'.!. and hard yet. and as good 
a. when made . It surpasses aaything we ever tried In 
our twelve years experience, and that alone bas sayed 
us far more than ea. the price of your paper. from 
which we got the Idea of paper friction pulleys. Pre· 
vlous to that time we used Iron. wood. rawblde, leather. 
rubber and rubber belt. but we ftnd nothIng like pape 
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A. C. cast Iron pulleys 1>11 b� spIndles. each S feet dl· 

ameter " 6 lnche. face. B. cast Iron driving pulley, 4� 
feet dIameter x 6 Inches face. D. E. F. G. paper frIction 
pulleys. each 18 Incbes diameter x 6 Inches face. An· 
swer : Tbe proposed arrsngement promises well . 

A. F • • Jr.; says : I have two Daniell's bat­
teries. and I use dlluted blue vItrIol and pure water In 
the porous cups. and Insert the zInc.  I have never suc· 
ceeded In getting but a sUght current. and ftnd that.after 
a few hours atandlng. the lower part of the poroua cups 
are all coated with copper. What I .. the cause ? Anlwer : 
If you use a aatnrated solution of sulphate of copper 
out.lde. to act on the copper. and nine parts of water to 
one part of sulphuric acid. Inside the porous cuP. to act 
on the amalgamated zinc. It will be at least a month be· 
fore you are troubled with the copper deposit. 

T. A. N. asks for information concerning 
the discovery of the ancient tablets pertainIng to Scrip. 
tural hlltory. and the name of the student who transla· 
ted them Into EngUlh. Answer : The translator Is George 
SmIth. of the British Museum. A full account may be 
found In the Eclectic Magalllne for February. 1878. p. 201. 

J. E. H. says : In accordance with your re­
quest tbat .ome reader would furnllb solutions to the 
questions o t E .  C. M. and E. W. H . •  pubUshed In your IS· 
sue of April 19. 187S. I submIt the following lolutl')n to 
the question of E. C. M :  Let w=� lb •. aud w'=6 lb. ; and 

let sin. of4ll0(= t'f) =sln. l ;  then we shall have for the ac· 
celeratlve force, f=[(w-w'sln. 1)+(w+w')] xg=[(5-6X 
·707107)+(6-t6)] X82�=2·21476. Hence,the d18tancethe ftrst 
body wUI descend In 10 seconds will be t'X(2'214711+2)=I00 
X2'214711+2=110'7SS feet, answer. The solution to the ques· 
tlon o! E. W. H. ls : Let r=the distance of the point of ap­
plication of the force, P, from the ooater of Inortla of the 
body, k Its principal radIus of gyratlou. m Its mll8s, v Its 
progreBBlve velocity, and u Its angu\ar rotary velocIty. Then 

we shall_have : v= �, (I), and u= � (2.) 

o 
R. L. B. says that 

A. McG .• who a s k s  
how t o  get the bevel 
on the back of the raft. 
ers of an octagonal 
church spire. wlll ftnd 
this diagram and expla. 
nation sutD.clent. Let 
C 0 represent the altl· 
tude of tbe spIre from 
the base or fo')t of the 
raftera to theIr apex. 
Tben f 0 will represent 
the length of tbe raft. 
er. Tbrough any two 
pOints between f e and 
f g draw the Une p n 
perpendicular to th, 
base Une C f. From 
the poInt of Intersec· 
tlon x. wIth the proper 
tadl us descrlbc a cIrcle 
taugent to the Une f 
O. Tbrougb the point -�t;:..---I---Ie y. where the circle In· 

l' tersects the ba.e Une 
f C. draw tbe Unes y p 
aud y n ;  the angle p y n  
I. the nevel sough t .  

!f'  :p It wlll be 0 bserved 
that the angle p y n 

depends upon the length of C 0 aud C f, or. In other 
worda, tbe bevel depends upon the rake of the rafter. 

H. M. W. says. in answer to W. W. C • • who 
asked for a cement to fasten leather upon Iron : 1. U.e 
glue and gum ammonlacum ; melt together. then add 
nitric acid. 2. Coat the clean Iron with a hot solution 
of glue. and soak the leather In a warm InfusIon of nut· 
galls. Put both together and subject to presaure. 8 .  
Put pulverized rosin to the ftesh side o f  the leather and 
apply to the heated Iron . 

R. F. replies to J. G. K .• who asked if 
acorns were edible ; I would say that In the southern 
mIning district of CaUforUla. there are plenty of oak. 
that yield a very pleasantly tasted acorn . I presume they 
may be found on tbla sIde of the Rocky MountaIns. but 
I never found them In the New England States. Tbey 
are very pleasant eating. eIther raw or bolled. and seem 
t. be very nutritious . . Whether they could be used as 
food In a regular way Is doubtful. because of tbe fact 
that they are of a stringent nature ; and I beUevo that. 
when eaten raw. they are an excellent preventIve of 
and cure for dlarrhma. 

W. W. replies to T. E. B • • who asked how 
to remove clinkers from stoves : Take an Iron rod about 
half an Inch In diameter. sharpened at one end to a poInt. 
and with a hammer. drIve It through tbe clinker. at such 
dlatance from the side of the stove as not to Injure the 
ftrebrlck ; having made one hole In this manner. repeat 
the operation at the distance of an Inch from the ftrat. 
and If the stove be a cyUnder. make a circle of holes. 
when with a smart blow tbe center of the clinker can be 
broken away. and the other part will easily detach from 
the ftrebrlck·. the vibration caused by the hammering 
causing It to looseu. 

H. M. W. says, in reference to artificial but· 
ter : Tbe following two recipes will perhaps be of Inter­
est to your readers : 1. The London Lancet. 1B5!I, p. 460, 
says : Sixty Ibl. colza oll are put Into a well tinned brass 
boiler (of about twIce tbe capacity); add 2 Ibs. potato 
starch and stir with a wooden spatula until the mixture 
begins to boll. Let the boiling continue for several 
hours untll tbe 011 has lo.t all disagreeable taste or 
smell. Decant and let COOl. Add half Ita weight of clean 
suet . 2. The Pkarmaceutl8Clle C.ntralhalle. vol . 5. p . 157, 
contaIns the followIng : lib.  mutton suet Is melted wltb 
9 ozs . of milk and straIned ; there la  then added thereto 
lJO Ibs poppyseed oll. Heat with 2 ozs. of bread crust, � 
oz. mugwort and 2 .lIced onions. Strain. 

S. W. H. says. in answer to E. W. H.. who 
asked what mctlon would be Imparted t o  a body by a 
given force applied at one end. at right angle. to Its 
axl.: My opinIon would be thatlt would move In a direct 
line for ever. lts axla remalnlng at right angles to the line 
of motion. Having no weight. It could have no Inertia ; 
and there beIng no rellstance of air or anvthlng else. If 
It were once In motIon. It would alway. be In motion . 
The absence of Inertia and all resIstance would pre­
vent the upper eud from getting the start of the lower 
end. I know little of higher mathematics. and am per· 
haps entirely wrong. but gIve my Ideas for what they 
are wortb. Since ImpossIble conditions are allowable 
In problema, I would like to alk E. W. H. wbat the re­
sult w�uld be. should an IrresIstible movlug body come 
In direct contact with an Immovable body. 

MINERALB.-Specimens have been received 
from the following correspondents, and ex­
amined with the results stated : 

o. M.-Tbe mlneral you aend contalu. sliver. 
A. O.-The compo.ltlon conslats 8f prussiate of pot­

uh. chlorate of potash and bichromate of potash. 

COKKUliICATIOli8 RECEIVED, 

The Editor of the ScIENTIFIC AMERICAN 

acknowledges. with much pleasure, the re­
ceipt of original papers and contributions 
upon the following subjects : 

On the Patent Office Surplus. By F. D. J .  
O n  the Retardation o f  the Earth's Motion 

by the Tides. By J. H. 
On Girdled Trees. By A. D. 
On the SCIENTIFIC AMERICAN. By C.H.D. 
On Solar and Sidereal Time. By J. E .  H. 
On Saw Teeth. By C. H. B. 
On the Million Dollar Telescope. By A. D. 
On Iron Shipbuilding jn Philadelphia. By 

B. H. B. 
On Light. By C. E. T. 
On a Remarkable Astronomical Phenome­

non. By J. 
On Concentration of the Sun'S Heat. By 

J. C. F. 
On Boiler Explosions. By J. C. 
On the Ransom Condenser. By W. C. D. 
On Patents. By J. B. C. 
On Deep Sea Soundings. By C. E. A 
On Marine Carriages. By C. A. B. 

Also enquiries from the following : 
A. de W.-H. E .  N.-J. McC.-J. E. H.-P. K.-L. L. B. 
-J. W. C.-J. M. 
Correspondents who write to ask the addre.s of certain 

manufacturers. or where speclfted articles are to be had. 
also those havtng good. for sale. or who want to ftnd 
partners, should send wIth tbelr communlcatloUl an 
amouut sutD.clent to cover the COlt of pubUcatlon under 
the head 01 .. BUllness and Peraonal." which Is spectally 
devoted to luch enquiries. 

rOFFICIAL. ] 

Index of Inventions 
FOR WHICII 

Letters Patent of the 'United Statel 
WERE GRANTED FOR THE WEEK ENDING 

April 29, 1873, 
AND EACH BEARING THAT DATE. 

[Tho.e marked (r) are relasued patenta.] 

AIr brake. Iteam power. H. L. McAvoy . . . • . • . • • . . •  188.889 
Atomizer bulb. H. D. Lockwood • . .  , . . • • . . . • • • • . . . • •  188.416 
Awning frame. window. J.A.AlIen . • . • • . • . . . . • • • • •  188.22.l 
Axle boxes. gage for letting. T. Scott • . . . • • . . . • • . . •  188,847 
Bed bottom. M. A. Hunt • . . . . . • • . . . . . . . . . . . . . . • • • . . . .  188,252 
Bed bottom. spring. E. G. Sherman . . . . . . . . • • . . . .  ' " 188.848 
Bed bottom. spring. W. Starke • . . . . . . . . . • . • • . • • . . . . •  188.446 
Bed, cot. L. B. Morse. (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.880 

Bllliard CUlhlon. H. A. Alden • • • • . . . . . . . . . . . . • • • • . . . •  188.856 
BIrd cage, G. GUnther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.896 
Blower. rotary. J. A. Svedberg . . . . • • . . . . . . . . . • . • . . • .  188,446 
Boat detachlnll: apparatus. C. A. Enell . . . . . . . . . . . . .  188.886 
Boat. life, E. A. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,225 
Boller. wash. J. ReInig . . . . . . . . . . . . • • . • . • • . . . • • . • • . . . .  188,285 
Boller covering. J. M. Allison .. . . . . . . . . . . . . . . . . . . . . .  188,856 
Bolt, door. S. D. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,860 
Book case. revolving. L. B. Pert . . • . • • • • • . . . •  , _ • • . . •  188.279 
Boot and .hoe shave. D. HarrIngton . ,  . • • . • . • . • • . • . .  188.828 
Bottle ftillng apparatus. J. Mattbews . . • • • . • • • . . • • .  188,421 
Bottle for etfervesclng liquIds. H. Codd . . . . . . . . • . . .  188,280 
Bottle�. mold for gla ... C. D. Fox . . . . . . . . . . . . . . . . . .  188.82S 
Box. work. W. Brace • . . . • . . . . . . . . . . . . . . . . . • • • • • • • . . • •  188,31l 
Bracket. L. Benecke . . . . • . . . . . . . • . . . . • . • . • . • . • • • • . • • •  188.867 
Brick machIne. Hotchldss & Wollston • • . • . • • • • • • • •  188.251 
BrIck machIne. R. A. SmIth. (r) . . . . . . . . . . . . . . . . . . . . .  5.890 
Brush. blacldng. Von Kessler & Mendenwald . . . . •  188.8M 
Brush handles. drlvtng. P. Peartree . . . . . . . . • . . . • • • •  188.844 
Buckle. harness. J. L. Selleck. . . . • . .  . • • .  . . . • .  . . . • . . .  188,291 
Calculating machine. G. B. Grant . . . . . • . . • • • . • • • . • . •  188,246 
Candle mold tIp. I. Cole . • . . • . . • • • • • • • . . • . • . . . • • • • . . .  188,880 
Car axle box. S. F. Gates . . . . . . . . . . . . . ... . . . . . . . . . . . . .  188,242 
Car axle box. W. J. Manker . . . • • • • • • • • • • . • • • . • • • • • . .  188.285 
Car coupllng. E. H. Janney • . . . . • • • • • • • • . . • • • . • • • . . . .  188,405 
Car. dumpIng. O. M. Avery . . . . • . . . • • . . . • • • • • • . . . • • . •  188,881 
Car replacer. J. T. Baxter. . . . . . . . . . . . . . . . . . . . . . . . . . .  188.811 
Car spIttoon. H. J. Zimmerman • • • • • • • • • • • • • . . . . • • • •  188.484 
Car spring. J. B. QuIrk • . . . . . . . . . . . . . . . . . . . . • . . . • . • ' . ' 138.488 
Car starter. T. Cooper • . . • . • • . • . • • • • • • • • • . . . . . . . . • . . . •  188,288 
Car starter. Rodier & Bates . • • • • • • • • • • • • • • • • • • • • • • • •  188.440 
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Car truck. C. D. TIsdale. (r) . . . . . .  . .  . . . • • . . . . • • • • • . . .  5,382 

Car seat, folding. K. Egan . . . . . . • . . . . . . . . • . • . • . . • . • .  188.821 
Carburet�lng aIr. Judd & Doty • . • . . . . . • . • • • . . • • • • • •  188.409 
Card rack. H. R. Van Eps . • . . • . • . . . . . . . . . . . • • . . . . . • . •  188.454 
Carpet stretcher. P. Kelly . . . . . • . . . . . . . . . . . . . . • . . • • • •  188.888 
Carpet stretcher. C. Terry . . . . . . . . . . . . . . . . . . . . . . . . . .  188.4t;() 
Carriage. glas. mold. Bennett eI al . . • • • . • • . • • • • . . . •  188,80S 
Carriage spring. C. F. Hall . . . . . . . . . . . . . . . . . . . . . . . . . .  188,247 
Carriage spring. J. D. Rlchard.on . . . . • . . . . . • • . . . . . .  188.438 
Carriage king bolt. J. L. H. Mo.ler . . . • • . . . • . . . . . . . .  188.842 
Cartridge •• loadIng, T. L. Sturtevant • . . • . • • . . . . • • . •  188,294 
Cattle blinder. M. Backmayr . . . . • • . . . . . . • • . . . . . . . . .  188.224 
Cbalu links, makIng, E. I. Levavasseur • • • . . • . . . . . .  188.413 
Cbalr. tlltlng. G. C. Wlncbester . . . . . . . . . . • • . . . . • . . .  188.461 
Cburn. rotary. F. E. Clarkson . . . . • . • . . . • . . . • . . . . . . . .  IS8,229 
Coal screen. S. W. Woodward • . . . . . . . . . • . . . . . . . . . . . .  188,855 
Coffee. coating. J. T. Cooke. (r) . . . . .  . . . . . • • • • . • • • . .  5,883 
Cooler. beer. F. Schmitt . . . . . . . . . . . . . . . . . . . . . . . • • • . . •  188.� 
CooUng room., etc . • T. D. Klngau . • . . . . . . . • • • . • • . . .  188.411 

Corn crib. Hughe. & Mape • . . . . . . • . . . . . . . • . . . . . • • • • •  188.882 
Corpse preserver, P. Taltavull . . . . . . . • • . • • • . . . • • • . . .  188.449 
Cotton chopper. Bailey & Bagby . . . . . . . . . . . . . • • . . . .  188.S63 
Cradle. W. T. Doremus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,S20 
Cultivator. C. Thede . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.451 
Dental clamp. C-' E. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,870 
Dental engIne. C. M .  CurtI • . . . . • . . . . • • . . . . . . • . . . . . . .  188,S1 8 
Doors. thre.hold for. O. G. Thomas . . . • . . . . . . . • . . . .  188,800 
Dredger. A. C. Botb • . . . . . . . . • • • . . . . . . . . . . . . . . . . . . • . . .  188,227 
Dredger. T. Symond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.m 
Dres. facing. W. H. Gallup . . . . . . . . . . . . . . . . . . . . . . . . . .  188,i!26 
Dry good. stand. J. J. BIsel . .  . . . .  , • • . . . . . . . . . . . . . . • .  188,226 
Electrical apparatus. F. H. Varley . . . . . . . . . . . . . . . . . .  188.455 
Electro magnetic colI. J. S. Camacho . . . . • • . . • . . . . .  188.S.6 
Elevator. Mageean & Mark ... . . . . . . . . . . . . . . . . . . . . . .  138,887 
Elevator. water. T. Bell . . • • • . . . . . . . . . . . . . . . . . . . . . . . .  188,S12 
Engine governor. marIne. O. Marland . • • • . . . • • • . . .  188,420 
Engine lubricator. W. R. P"tter.on . . . . . . . . . . . . . . • .  188.343 
Engine. rotary steam. J. I,ucas . . . • • . . . . . . . . . . . . . • . .  138,534 
EngIne. rotary steam. W. C. Stiles • . . . . . . . . . . . . . . . . .  138,852 
Fan. automatic. Relchbardt & Schnapp . . . . . . . . . . . .  138.345 
Featber renovator. W. S. Grotf . . . . . . • • • . . . . . . . . . . . .  188,827 
Fertlllzer. S. Whltehlll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138,458 
Fertlllzer dI.trlbuter. D. F. Halliburton . . . . . . . . . . .  188.398 
File. J. B. Johnson • . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . .  188,258 

File. prescription. A. D. Foster . . . . . • . . . . . . . • • . . . . . .  188,Boo 
Fire arm. magazine. RodIer & Bates . . . • . . . • . . . . . . . .  188,489 
Fire escape. W. Kegg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138,410 
FIre kindling composItion, J. C. Crumpton . . . . . . .  188,882 
Fork. horse bay. L. Harverstlck . . . . .  , . . . . . . • . . . . . . .  li1S,249 
Fork, horse hay. T. Rhoads . . . . . . . . . . . . . . . . • . • . . . . . .  188,286 
Furnace. smeltIng. J. NevllJe . . . . . . . • . . . . . . . . . . . . . .  IS3.428 
Furn�ce, puddling. J. Nevllle . . . . . . . . . . . . . . . . . . . . . .  188,429 
Furniture poll.h. C. A. LIbby . . • • . . . . . . . . • • . . • . . . . . .  188,262 
Gas apparatus. Brown & West . . . . . . . . . . . . . . . • . . . . . .  188,877 
Gas ftttlngs, etc •• borIng. M. Waltz . • . . • . . . . . . . . . . . .  li1S,458 
Gate. automatic. L. Fllsou . ,  . . . . . . . . .  , . . • . . . . . . . . . . .  188,288 
Gate. automatIc. J. P. l'once . . . . . . . . . . . . . . . . . . . . . . .  188,283 
Gear. frlctlon. F. Slmmons . . . . . . . . . . . . . . . . . . . • . . . . . .  138,444 
Generator, steam, J. H. Mm •. . . . . . . . . . . . . . . . . . . . . . . .  1:18.269 
Hammer. power. J. Palmer (r) . . . . . . . . . . . . . . . . . . . . . .  5,S51 
Harvester knives. temperIng. J. F. ShIppey . . . . . . . .  188,849 
Hat, J. O·Donnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188,480 
Hat wIring machine, etc., H. A. WhitIng . . . . . . . . . .  188,459 
Hatchway. J. D. SInclaIr (r) . . . . . . . . . . . . . . . . . . .  . • . . . .  5,887 
Heel rand •• turning, Johnson & Moulton . . . . . . . . . .  1:18.�7 
Hinge. P. P. Lynch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.836 
Horse collar lining. D. Curtis . . . . . . . . . . . .  , . • . . • . . . . . .  138,S88 
Inhaler. Hunter & Woods • • • • . . . . . . . . . . . . . . . . . . . . . . . •  188,258 
Iron front for stone pIers. J. Abbo tt . . . • . • • • • . . • . • .  138,222 
Ironing board. R. N. HerrIng . . . . . . . . . . . . . ... . . . . . . . . .  188.881 
Joiner. uUlversal. Raynard & Hatch . . . . . . . . • . . . . . . .  188,284 
Key fastener, W. Neracber . . . . . . . . . . . . . . . . . . . . . . . . • .  188.m 
Knife. corn. G. Stevenson . . . . . . . . . . . .  , . . . • . . . . . . . . . . .  188.4i7 
KnIfe. saw. and sprIng scale. J. Baggs . . . . . . . . . . . . • .  138,882 
Ladder.exten.lon step. L. B. Covert . . . . . . . . . . .  _ . . . .  188,� 
Ladder. ftre eacape. C. H. Wblte . . . . . . . . . . . . . . . . . . . . .  188.804 
Lamp ftller. H. H. V. Lilley. . . . . . . . . . . . .  . . . .  . . • . . . . . .  188.415 
Lamp. magne.lum. I. S. & H. R. Russell . . . . . . . . . . . .  188.846 
Lamp, para1ll.n.  H. Ry.:er . .  , . • . . . . . • . . . . . . . . . . . . . . . . . .  188,4H 
Lautern.Connor & Hyne •. . . . . . . . . . . . . . . . . . . • . . . . . . . .  188� 
Lathe borlull:attachment. F. B. WIlUams . . • . . . . . . .  188,460 
Latbe dog. C . L. Wlckbam . . . . • . . . . . . . . . . . . . . . . . . . . • . .  188.80S 
Lathe for turnIng hubs. Waguer & Fry . . • • . . . . . • • •  188,8C5 
Llgbt house. lloatlng. J. B. Stoner . . . . . . . . . . . . . . . . . . .  188,292 
Light house. ftoatlng, J. B. Stoner . . . . . . . . . . . . . . . . . . .  188,:193 
Locomotive head Ught. L. Michael •. . . . . . . . . . . . . . . . .  188,426 
Locomotive recorder. J. D. RIchardson . • . . . . . . . . . .  188.487 
Log turner. J. C. Moore . . . . . . . . . . . . . . . . . . . • . . • • . . . . . .  188,270 
Loom let otf, Gahren & Langlotz . . • . . . • • . . • • • • . . . . . .  188,89! 
Lounge and bath tub. C, Wendel . . . . . . . . . . . . . . . . . . . .  188.457 

LubrIcator. J. Gates . . . . . . . . . .  , . . . . . . .  , . • . . . . . . . . . . . . .  188.248 
Lubricator. W. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138,841 
I.ubricator. J. A. OsenbrUck . . . . . . • . . . . . . . . . • . . . . . • . •  188,214 
Lubricator. H, W. Regan . . . . . . . . . . . . . . . . . . . • . . . . • . • • •  188,486 
Lumbermeasure. F. S. Baldwin . . . . . . . . . . . . . . . . . . . . .  188.S10 
Malt kiln •• stirrer for. E. Schmidt . . . . . . . . . . . . . . . . . .  188.288 
Match safe. C. H. Leggett . . . . . . . . . . . . . . . • . . . . . . . . . . . .  188,261 
Mattress stu1ll.ng. F. A. Lane (r) . . . . . . . . . . . . . . . . . • . • •  5.879 
Mechanical movement, C. Meiners . . • . • . . . . . . . • . • . • .  188.424 
Medical compound. J. Benda . . • . . . . . . . . . • . . . • . . . . . • .  188.S1S 
Medical compound, G. Lucy . . . . . . . . . . . . . . . . . . . . . . . . .  188,885 
Medical compound. PhillIp. & Reid . . . . • • . . • . . . . . . . .  188,882 
Metal. separating. S. J. Peet . . . . . . . . . . . • • . . . . . . . . . . • •  188,276 
Metal stippling. R. DImes (r) . . . . . . . . . . . . . . . . . . . . . . . .  5.878 

Mill. fannlug, J. W. Johnson . . . . . . . . . . . . . . . . . . . . . . . .  188.407 
MIll feed regulator. J. C. Dunlap . . . . . . . . . . . • . . . . . . . .  188,SS4 
MIlling machine. B. Lawrence . . . . . . . . . . . . . . . . . . . . . . .  188,280 
Mltten. F. L. Oakley . . . . . . . . . .  , . . . . . . . . . . • • • • • • . . . . . . .  188,278 
Musical Instrument. I. Fiske . . . . . . . . . . . . . . . . . . . . . . . .  188,889 
Needle makIng, F. W. Mallett . . . . • . . . . . • • . . . . • . • . . .  138,419 
Nut lock. L. J. MllIer . . . . • . . . . • . . . • . . . . . • . • • . • . • . . . • .  I88,268 
Paper. H. E. Wagner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138.802 
Pencil case. W. S. HIcks (r) . . . . . . . . . . . . . . . . . . . . .  . . . . .  5,SS4 
Petroleum. reftnlng. A. Farrar . . . . . • . . . . . . . . . • • . . . . .  188,2S7 
Pbotograph plate holder. H. T. Anthony . . . . • . . . . . .  188.�9 
Pbotograpb plate holder. W. Lewis . . . . . . . . . . . . . . . . .  188.414 
PIers. Iron front for. J. Abbott • • . • . . . . . . • .  : . • • • . • . • .  188,222 
PIn hinge. Lyons & Abrahams . . • . . . . • . . • . • . • . . . . . . . .  188.418 
Planchets, cutting out. J. Lowe • • . • . . . . . . . . • . • . . . . . .  138,284 
PlanIng machIne. L. Gould . . . . . • • . . . . . . . • . • . . . . • . • . .  188.244 
Planing machIne. J. P. Woodbury . . • . . . . . • . • . . . • . • •  188,462 
Planter. corn. L. Lacey . • . . • • • • . . • . • • . . . . . . . . . . • . • . • .  188,259 
Planter. hand corn. H. Gortuer • • . . . . . . . . • • . . . . . • . . •  188.892 
Plaster for walls. SmIth & Harris (r) . . . . . . • . . . . . . . . •  �,889 
Plasterer's head support, T. T. Wright . . . . • . . . • . . . . .  188.468 
Platform. dumping, W. W. Hinman . • • . . . . . . . . . • . . .  188.400 
Plow handle. J. T. Raftery . . . • . . . . . . . • . • . • • • • • • . . . • .  188,484 
Plow. wbeel. F. Ha.brook . . . . • . • • . . . . . . . . • • • • • . . . • . .  188,829 
Pres •• E. B. PIstt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.482 
Press. hydraullc wheel, G. A. Gray. Jr . • • • . . . . . . . . .  188,398 
Press. lever cider. H. Peters . . . . . . . . . . . . . . . . . . . . . . . . .  188.280 
PrunIng shears. M. C. M alone . . . . . . . . . . . . . . . . . . . . . . .  188.888 
PrunIng sbears, W. McCray . . . . . . • .  , . . . • . • . . . . . . . • . . .  188.840 
Pulleys. turning. G. A. Gray. Jr . . . . . . . • . • • . • • • . • . . . .  188.394 
Pulverizing soli, A. C. Tower . . . • . . . . . . . . . • . . . . . . .  _ "  188,801 
Pyroxylin artlcles. J. W. Hyatt . . . . . . . . . . . . . . . . . . . • . •  188,2M 
Quilting frame. B. Blackstone. . . .  . . . . . • . . . . • . . . . • • .  188,869 
Railroad cattle guard. R. M. Yorks . . . . • . . . . . • . • • . • • .  188,808 
Reftector. C. F. Jacobsen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,� 
Refrigerator. J . J .  Balley • . . • • . . . •  , . • • • . • . • • . • . • . . . . •  188.864 
Refrlgerator bUlldlng. W. M. Mixer . . . . . . . . . . . . . . . . .  188.421 
Regulator. mill feed. J. C. Dunlap . . • • • . • . • . • • • . • • • •  188,884 
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Jdtutifi, 
I :ock and ore crusher. C .  Forster . . . . . . . . . . . . . . . . . . . 188,2.10 
l!ow loek. T. Fearon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IS3.388 
Sa.h 1I0lder. E. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188,258 
Saw gage. elreular. C .  H. lJhner . . . . . . . . . . . . . . . . . . .  138.45S VALOE OF PATENTS 
Saw gnmmlng machine. K. Weinberger . . . . . . . . . . . 188,SM 
Saw .et. J. G. Tattersball . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.297 
Saw teeth. J. E. Emerson . . . . . . . . . . . . . . . . . . . . . . . . . . . 188.236 

And How to Obtain Them. 
Sawing machine. band. H. Sillman . . . . . . . . . . . . . . . . .  188.�43 

--� . -----
Ings, sub.tantlally the same as In applYi

ng for an Ameri­
can patent. 

The patent may be taken out eltber Cor live yean; (gov­
ernment fee �), or for t.en year. (government fee 140) 
or for IIfteen years (goYernment fee teO). Tile live and 
ten year patent. may be extended to tbe term of IIfteen 
years. Tbe formalltle. for exten.lon are .lm"le and not 
expen.lve. 

[MAY 3 1 ,  1 �73. 
Wendell's Pat. Door-Stop & Fastener. 

Cheap and effectual. Profits large and demand 
unlimi tcci. 

Scale. bag holder. Budge & Rus.ell . . . . . . . . . . . . . . . . . 188,S15 
Screw and nut. S. J. Peet . . . . .  . .  . . . . . . . . . . . . . . . . . . .  188,27'l 
Screw •• forming. W. A. McCool . . . . . . . . . . . . . . . . . . . . 188.422 Prac t ic a l  Hin t s  t o  Inv ent ors 

American Inventions, even I f  already patented In this 
conntry, can be patented In Canada provided the Ameri­
can patent I. not more tban one year old. 

Sample, 
Post·pald, 

26 CENTs.. .A,BAle JtDt·b i C. Bubber Cushion ; B and D. ScreW'. 
Screw rod. S. J. Peet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188.218 
Screw •• adju.tlng roll. R. H. Thoma .. . . . . . . . . . . . . .  188.452 ROBA.BL Y no Inve.tment of a small _nm 

of money brings a greater return tban tbe 
expen.e Incurred In obtaln!ng a patent even 
when tbe ,nventlon I. but a .mall one. Large 
Inventions are found to pay corre.pondlngly 
well. The names of Blancbard, Mor.e, Blge. 
low, Colt, Erlc •• on, Howe, McCormick, Hoe 
and otbers, wbo bave ama •• ed Immen.e for. 
tunes from tbelr Inventions, are well known. 
And tbere arc tbou.and. of otbers wbo bave 
realized large .um. from their patent •. 

Scrubber. I.  ,r. Emory . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 188.222 
Seeder, broadLa.t .  J. D. Hu1l'lna n . . . . . . . . . . . . . . . . . .  138,408 
Separator, middling., H. P. Jones . . . . . . . . . . . . . . . . . .  188,408 
Sewage, treatment of. F. Hille . . . . . . . . . . . . . . . . . . . . .  188,250 
Sewing machine, D . H .  Cole . . . . . . . . . . . . . . . . . . . . . . . . .  188.881 
Sewing machine, E. H. Smith (r) . . . . . . . . .  . . . . . . . . . .  5.888 
Sewing macblnc cabinet, G. Range . . . . . . . . . . . . . . . . 188.435 
Sewlng macblne iolder, S. W. Wood . . . . . . . . . . . . . . .  188.806 
Sewing machine hemmer, E. Booth . . . . . . . . . . . . . . . . 138.871 
Sewing macWne cover, E. F. French . . . . . . . . . . . . . . .  IB8.S2� 
Sewing machine quilter, W. H. Hemey . . . . . . . . . . . .  138,399 
Sewing machine thread cuttcr. A. M. Le.lle . . . . . . 188,4U 
Shaft for veblcle., B. Scbroder . . . . . . . . . . . . . . . . . . . . .  188,442 
Sblngllng bracket. L. W. Merriam . . . . . . . . . . . . . . . . .  188.425 
Snull', packing, A. H. P:II.ock . . . . . . . . . . . . . . . . . . . . . . . .  188,281 
13pllnt., cutting, C. P. & C. D. Clarke . . . . . . . . . . . . . .  188,S7B 
Stcreotype plate bolder. F. Scholelleld . . . . . . . . . . . .  188,:100 
Stock feeder, portahle, J. M. Spcncer . . . . . . . . • . . . . .  188,851 
Stone, doublet, S. Brubl.  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,314 
Stool, .tore, A. A.  Murphy . . . . . . . . . . . . . . . . . . . . . . . . .  188,271 
Stove pipe .belf, W. B. Elliott . . . . . . . . . . . . . . . . . . . . .  188.885 
Stud, .hlrt, O. S. Thayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188.299 
Syringe, fountain. H. D. Lockwood . . . . . . . . . . . . . . . . 188,417 
Table, H. W. Pearsall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IS3,431 

Table, auxiliary, E. John.on . . . . . . . . . . . . . . . . . . . . . . . . 188,406 
Table leaf .upport, Abbott & Glb.on . . . . . . . . . . . . . 1S8.:;og 
'1'hlmble. W. P. Slen.ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188,445 
Tbra.hlng clover. etc .• I. T. Bart on . . . . . . . . . . . . . . . .  le8.886 

Tool handle. W. H. McCoy . . . . . . . . . . . . . . . . . . . . . . . . . .  138, 128 
Torpedo, .elt·tamplng, S A. Drlgg .. . . . . . . . . . . . . . . .  188,373 
Toy, C. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,005 
Toy, Hubbard & ScvcrAnce . . . . . . . . . . . . . . . . . . . . . . . .  138,401 

Trap, anlmal, D. J . Owen . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,275 
Treadle. G. B. Klrkaam (r) . . . . . . . . . . . . . . . . . . . . . . . . .  5,885 
Turbine wbeel , D. B. Fllilt . . . . . . . . .  : . . . . . . . . . . . . . . . .  188.289 
1. weer, G. Harsch . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . • . . .  138,t48 
Type, dl.trlbntlng, M. Gaily . . . . . . . . . . . . . . . . . . . . . . . .  1S8,241 
Tyre bending mublne, E. E. Coleman . . . . . . . . . . . . .  188,231 
Vacuum pan. A. P. Brown . . . . . . . . . . . . . . . . . .  ; . . . . . . .  188,375 
Valve, balanced, A. N. Hadley . . . . . . . . . . . . . .  ; . . . . . . .  188,897 
Valve, balanced .lIde, A. O. Frick . . . . . . . . . . . . . . . . . . 188,22; 
Valve, .lIde, J. L. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,876 
Veblcle., .Ign for, Clark & LlIllendabl . . . . . . . . . . . . .  188� 
Veneers. perfecting, A. H . Allen . . . . . . . . . . . . . . . . . . .  188,857 
Ve •• el, liquid pre •• ure, S. Mark . . . . . . . . . . . . . . . . . . . .  188.266 
Wagon axle lubricator, W. Loewen.teln . . . . . . . . . .  188,2eS 
Wagon, dumping, O. Gunnuld.on . . . . . . . . . . . . . . . . . .  188.385 
Wagon, dnmplng, D. E. Halne .. . . . . . . . . . . . . . . . . . . . .  188,246 
Wagon .tandard, ,r. L. Hudaon . . . . . . . . . . . . . . . . . . . . . .  188,4frl 
Washer, oret T. Wren . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . • .  188,'307 
Wa.hlngmacblne, Bro ok. & Hartzell . . . . . . . . . . . . . . 188.874 
Wa.blngmacblne, G. J. Colby . . . . . . . . . . . . . . . . . . . . . .  1.8.879 
Wa.blng IDacblnp, H. Dextor . . . . . . . . . . . . . . . . . . . . . . .  188,819 
Wa.hlng macblne, E.  Dlckermann . . . . . . . . . . . . . . . . .  188,285 
Wa.blng machine •• G. W. Fagalne .. . . . . . . . . . . . . . . .  188,887 
Wasblng macblne,D.  W. Helfrlcb . . . . . . . . . . . . . . . . . .  188,U30 
Wa.blDg macblne, J. Taber . . . . . . . . . . . . . . . . . . . . . . . . .  188,296 
Watcbe., wlndlnl{ click for, S. C. Smltb . . . . . . . . . . .  188,850 
Water cloaet, P. C. Rowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188,237 
Water closet bowl., J. V. M&tblvet . . . . . . . . . . . . . . . .  13R,2b"l 
Well •• grab tool Cor 011, J. H. Lutber (r) . . . .  . . . . . . .  5.886 
Wheel, traction. O. Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188,404 
Wire and rope • •  tretcblng, R. L. Taylor . . . . . . . . . . .  188,288 
Wire bru.n, coiled, J. B. Cbrlstoll'eL . . . . . . . . . . . . . . .  188.317 
Wood, tran.ferrlng grain of. J.  R. Cro •• (r) . . . . . . .  5,877 

APPLICATIONS FOR EXTENSIONS. 
Application. bave been duly ftied, and are now pending, 

for the exten.lon of tba following Letters Patent. Hear· 
I nl(o upon tbe re.peetlve application. are appointed for 
tbe day. hereinafter mentioned : 
24,915.-CA.TING COPPEB CYLINDEBs.-F.Arlam •• Jnly 16. 
2-I.92B.-ELEVATOB.-G. A. Betteley. July 16. 
t4.95S.-)IEAT CUTTEB.-J . G . Perry. July 16. 
25.061.-ELEvAToB.-0. TuUs. July 28. 
25.148.-WEIGUING SCALE •. -F.M. Strong.T.Ro ••• July SO. 

EXTENSIONS GRA�T E]). 
2S.820.-MANUFACTUBE OF W ATCU CASES.-J . Bo ••• 
28,s'5.-LAMP SUADE.-C. & A. C .  Wlibeim. 
28,826 .-SKATE FASTENING.-J. Coe & W. B. Snlmn. 
28,S82.-RooFING CElIENT.-N. A .  Dyar. 

DISCLAIMER. 
3,S8S.-SKATE FASTENING .-J . Coe & W. B. Snlmn. 

DESIG:�'S PATENTED. 
6,61S.-GLA ••  WABE.-T. B. Att�rbury. Pltt.burgh, Pa . 
6.614.-KNOBi, ETO.-G. E. Bringman. Pblladelphla, Pa. 
6,615.-STAIB ROD •. -W. T. Mersereau, Orange, N .  J. 
6,616.-LAllP STAND.-M. H. Mo.mall, Cblcopee, Ma ••• 
6,617.-HAlIBS Top.-H. Beagle, Jr., Phliadelphla,Pa. 
6.618.-COOK STO .. E.-M. M. Coppuck, Pbl:adelpbla, Pa. 
6,619.-Toy SAVING. BANK.-R. Friable, Cromwell, Conn. 
6,620 to 6,622.-HoT AlB REGI.TEBS.-E.A Tuttle. Morrl.· 

town, N. J .  
6,628.-1IOOR KNOB8.-G. W .  Wblte, New York city. 
6,624.-DoOB BOLT PLATE.-G. W. White, New York city. 

TRADE MARKS REGISTERED. 
1,232.-NEEDLES.-Brldgeport Cold Swaged N eedle Co.O. 
l.,2S3.-FRILLIN,*s.-Browett & (;0., Coventry. England. 
1.2S4.-BBANDY BOTTLE. -Cazade .t al. , New York city . 
1,23;.-SEALING W Ax.-R. B. Dovell'. Son, N. Y. city. 
1.236.-BuENISUING INK.-Fletcher el al.,Lynn, Ma.s . 
1,2S7.-MEDlCAL OIL.-M.S. Goodrich & Co.,Fllnt,Mlcb. 
l,288.-PBEPABBD FLOUR.-Hopkln. & Co., �'. Y. city. 
1,239 .-0INTlIENT.-F .  H. Kimberley, Sprlnglleld, Ma.s. 
1,240 . -RAKE HANDLB8. ETo.-Smlth el al •• Gallen, Mlcb. 
1,241.-HABVESTBB.-D. M. Osborne & Co . , Auburn, N. Y. 
1,242.-BLUING.-H. Sawyer, Chelsea, Ma ••• 
l,21S.-GA. BUBNEB •. -l1rs. A. H. Wood, Bo.ton, Ma ••• 

SOHEDULE OF PA.TENT II'E� I 
On eacb Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 
un eacb Trade-Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '�3 
lIn IIlIng each application for a .Patent (17 year.) . . . . 13 
un laeRingeacb orlglnaI Patent . . . . . . . . . . . . . . . . . . . . . . . .. �O 
On appeal to Examtne\'80In-Chlef . . . . . . . . . . . . . . . . . . . . . .  810 
On appeal to Comml •• loner of Patenu . . . . . . . . . . . . . . 8�0 
0" application for Rels.ue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . &30 

More tban FIFTY TUOUSAND Inventors have availed 
tbem.elve. of tbe .ervlce. of MUNN & Co. dnrlng tbe 
TWENTY·SIX years tbey bave acted a • •  ollcltors and 
Publl.bers of tbe ScIENTIFIC AlfEBICAN. Tbey .tand at 
tbe bead In tbl. cla.s of buslne •• ; and tbelr large corp. 
)f a •• I.tants, mo.t1y .elected from tbe rank. of tbe 

Patent Omce : men capable of rendering tbe be.t .el'vlce 
to tbe Inventor. from tbe experience p. ac •• caJlyobtalned 
wblle examiner. In tbe Patent Omce : enable. MUNN & 
Co. to do everytblng appertaining to patent. BETTER 
and CHEAPEn tbon any otber reliable agency. 

HOW TO �- r . 
Thl. I. tbe � elo.lng In-

OBTAIN . 
q u l r y I n 
nearly eve­

ry letter, de.crlblng .ome Invention wblcb comes to tbls 
omce • .A p08itive an.wer can only be had by pre.entlng 
a complete application for a patent to tbe Comml •• lone, 
of Patent.. An application con.l.t. of a Model, Dr .. w­
Ing., Petition, Oatb. al!d fnll Specillcation. Varlou. 
omclal rule. and formalltle. must al.o be ob.erved. The 
ell'ort. of tbe Inventor to do all tbl. bu.lne •• blm.elf are 
generally wltbout .ucce... After great perplexity and 
delay, he Is u.ually glad to .eek tbe aid of person. expe. 
rlenced In patent bUslne •• , and bave all tbe work done 
over again. The be.t plan I. to .ollclt proper advice at 
tbe beginning. If tbe partIes consulted are bonorable 
men, tbe Inventor may .&feIT conllde bl. Idea. to tbem : 
tbey will advl.e whether the Improvement I. probably 
patentable, and will give b1m all tbe direction. needful 
to protect bl. right •. 
How Can I De.t Secore Ry Inventlon1 

Tbl. l. an Inquiry wblcb one Inventor naturally a.k. 
anotber, wbo has bad .0l"P. experience In obtaining pat. 
ent.. HI. an.wer generally I. a. follow •• and correct : 

Con.truct a neat model, not over a foot In any dlmen. 
sion-.maller If po •• lble-and .end by expre •• , prepaid, 
addre •• ed to MUNN & Co., 97 Park Row, tog •. tber Wltb a 
description of Its operation and merits. On receipt 
thereot, tbey wl1l examine tbe Invention carefnlly, and 
advl.e you a. to It. patentability, free of cbarge. Or, If 
you have not time, or the meanB at hand, to constrnct a 
model, make a. good a pen and Ink .ketcb of the 1m. 
provemen t a. po •• lble Bnd send by mall. An an.wer a. 
to tbc pro.pect of p. patent will be received, u.ually, by 
return of mall. It I • •  ometlme. be.t to bave a .earcb 
made at t.he .Patent Omce ; .ncb a mea.nre often saves 
tbe co.t of an application for a patent. 

Prel1mlnarv Examination. 

In order to have sucb .earcb, make out a written de­
scription of th� Invention, In your own word., and a 
penCil, or pen and Ink • •  ketcb. Send tbe.e, with tbe fee 
of $5. by mall, addre •• ed to MUNN & Co., 97 Park Row, 
and In dne time you will receive an acknowledgment 
tbereof, followed by a written report III regard to tbe 
pateu tablllty ot your Improvement. Thl • •  peclal .earcb 
I. made wltb great care, among tbe model. and patent. 
at Washington, to a.certaln wbetber tbe lmP<'ovement 
pre.ented I. patentable. 

Del •• oe., 

A reluue I. grsnted to the Original patentee, bl. belrs, 
or the as.lgnee. of tbe entire Intere.t, when, by rea.On 
of an In.nmclent or defective .pecillcatlon, tbe Original 
patent I. Invalid, provided the error bas arl.en from In­
advertence, aCCident, or ml.take, wltbout any fraudu· 
lent or deceptive Intention. 

A patentee may. at hi. option, b"ve In hi. rel.sue a 
separate patent for eacb distinct part of tbe Invention 
comprebended In hi. original appllcatloo by paylng tbe 
requlreol fee In eacb ca.e. and complying wltb tbe otber 
requlrementa of tbe law, as In Original appllcatlo ..... 
Addres. MUNN & Co., 97 Park RoW, New York, for fnll 
particular •• 

Caveat •• 

P�rson. de.lrlng to Ille a caveat can have tbe paper. 
prepared In tbe .borte.t time, by .endlng a sketcb and 
description of tbe Invention. Tbe Government fee for 
a caveat I. 110. A pampblet of advice regsrdlng applica­
tion. for patenl . and caveata I. furnl.hed grstl., on ap­
plication by mall. Addre •• MUNN & Co., 97 Park Row, 
New York 

De.len Patent •• 

Foreign de.lgners and manufactnrers, wbo .end good. 
to tbl. �ountry, may .ecure patents bere upon tbelr new 
pattern., and thus prevent others from fabricating or 
.elllng tbe same good. In tbl. market. 

A patent tor a de.lgn may be grsnted to any person, 
wbether citizen or allen. for any new and Original de.11!D 
foY" a manufacture, bust .statue, alto relfevo, or bats relfe J ,  
any n P W  a n d  original de.lgn for t b e  printing of woolen. 
silk, cottOD ,  or other tabneR, any new and Original 1m­
orPIoICI'on. orpampot. natTPrn. urfnt. or ni('t urp. to hp 
printed, painted, cast, Qr otberwl.e placed on or worked 
fnto any article of manufacture. 

De.lgn patent. are equally a. lmportant to citizen. a. 
to forelJroers. For full particulars .end for pampblet to 
MUNN & Co., 97 Park Row, New York. 

Trademark •• 

Any person or IIrm oomlclled In tile United States, or 
any IIrm or corporation re.ldlng In any foreign conntry 
wbere .Imllar privilege. are e'!'tended to citizen. of tbe 
United State., may register tbelr de.lgns and obtain pro­
tection. ThI. I. very Important to manufaetnrers In tbls 
conntry, and eqnally .o to fl'retgners. For full partlcu. 
ars addre •• �lUNN & Co •• 87 Park Row, New York. 

Canadian Patent •• 

On application for Bxten.lon of Patent . . . . . . . . . . . . . . .. 30 
Oil grton ttng the Bxtenslon . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . '30 
On IIlIng a Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 810 
on an application for Design (3� years) . . . . . . . . . . . . . .  810 

On the IIrst oC September, 18'12, tbe new patent. law of 
Canada wenttnto foree, and patent. are now gftllted to 
cItizen. of the United States on the same favorable terms 
a. to citizens oC tbe Dominion. 

On an appllcatton for Destgo (7 years) . . . . . . . . . . . . . . .. 13 
On an appl1catlon for Dellgn (14 1ears) . . . . . . . . . , . . . .. 30 

In order to apply for a patent In Canada, tbe applicant 
mnst tarnl.h a model, specillcation and duplicate draw-

All person. wbo de.lre to take ont patent. In Canada 
arereqne.ted to commnnlcate wltb MUNN & Co., 97 Park 
Row, New York, wbo will give prompt attention to the 
bu.lne •• and fnrnlsh full ln.truction. 

WENDELL " FRANCIS. 436 Walnut St., Philadelphia, PI. $25 A DAY ' A!f"nt. wanted. Bbslne •• entirely • new. G. G. SuAw, Blddeford, Me. 

BY JOHN A. DUNN AUCTIONEER. 
To Rake an A.ppllcatlon f'or a Patent. 

Tbe applicant for a patent .hould fnrnl.b a model of 
hi. Invention If .u.ceptlble of one, altbough .ometlme. 
It may be dl.pensed with ; or, If tbe Invention be a chem­
Ical production, be must furnl.h samples of tbe Ingredl· 
entl of wbleh bl. compo.ltlon con.l.ts. The.e .honld 
De .ecurelT packed, tbe Inventor'. name marked on them. 
and .en t by expre •• , prepaid. Small models, from a dl.· 
tance, can onen be .ent cheaper by mall. The .afe.t 
way to remit money I. by a draf t,  or po. tal order, on 
New York, payable to tbe orderof MUNN & Co. Persons 
wbo live In remote part. of tbe conntry can n.ually pur­
Jba.e draft. Crom tbelr mercbant. on tbelr New York 
corre.pondent •• 

Forel�n Patent •• 

The population of Great Britain I. 81,000,000; of France, 
87,000,000 ; Belgium. 5,000,000; Austria, 00,000,000 ; Prussia, 
4O,OOO,OOO,and Ru •• la. 70.000,000. l'atente may be .eCnrea by 
American citizen. In all of tbe.e countrle.. Now I. tbe 
time, wben bu.lne •• I. dull at bome, to take advantage of 
tbe.e Immen.e forelgn lIeld •• Mccbanlcal lmprovement. 
of all kind. are alway. In demand In Europe. Tbere will 
neyer be a better time tban tile pre.ent to take patent. 
abroad. We bave reliable bu.lne •• connection. wltb the 
prinCipal capital. of Europe. A large .bare of all tbe 
patent • •  ecured In foreign coantrle. by American. are 
obtalnod tbrough our Agency. Addre.s MUNN & Co., S'i 
Park Row, New York. Circular. wltb full Information 
on foreign patent., furnl.bed free. 

Cople. of' Patent •• 

Person. de.lrlng any patent Issued from 1886 to Novem 
ber 26, 1867, can be snpplled wltb omclal cople. at a rea.· 
onable co.t, tbe price dependlag upon tbe extent of draw· 
Ings and lengtb of .pecillcation. 

Any patent Is.ued since November 27, 1897, at which 
time tbe Patent Omce commenced printing the drawings 
lind .pecillcations, may be had by remitting to tW. of' 
lice .1. 

A copy of tM claim. of any patent Issned IInce 1888 
will be furnl.bed for 11. 

When ordering cople., plea.e to remit for tbe same as 
above. and .tate name otpatentee, title of Inventlon.and 
d ate of patent. Addre •• MUlITN & Co., Patent Solicitors 
97 Park Bow, New York. 

MUNN & Co. will be happy to .ee Inventor. In person, 
at tbelr omce, or to advl.e tbem by letter. In all case., 
tbey may expect an liOn .. 1 otnnion. For .ncb con.nlta· 
tlon., opinion., and advice, no charge III _. Write 
plain ; do not use pencil or pale Ink ; be brief. 

All bu.lne •• committed to our care, and all consulta­
tion •• are kept secret an<i slrtcllll conjirUnlial. 

In all matters pertaining to patent., .ncb a. conducth:g 
Interference., procnrlng exten.lon., drawing assl81l' 
ment., examination. Into the vallrllty of patents, etc., 
special care and "tten t10n I. given. For lnCormatlon and 
for pamphlet. 01' In.tructlon and advice 

Address 
RUNN &: CO •• 

PUBLISHERS SCIENTIFIC AMERICAN, 
3'2' Park Row. New York. 

OFFICE IN W ASHINGTON-Corner II' and 7th 
treets. oppOSite Patent Omce. 

�dtrtrtiStmtuts. 
RATES OF ADVERTISING. 

Back Patre - - - - - - - '1.00 a line. 
Inside Plltre - - - - - - '13 cents a line. 

l!Jngraving, mav head ad�erli8_tII al the same rate , er 
line, bll measurement. as lhe letter·pr .. ,. 

STEEL STAMPS � Fleharty &. Co., 
&' ST E N C I LS. � CLEVELAND, O .  

SCALE IN STEAl[ BOILERS 
)( I n ch thick add. GO per cent to co.t of Fuel ; Scale M 
thick adds 1 0 per cent to co.t of Fuel, and cau.e. the 
IBON TO BEOOMX A.LlI08T BED HOT before It CRn make 
Steam : Removal and Prevention of Scale save. Fuel 
and Repair., and avoid. Explo •• on.. 'I'UOllA.'. FLUID 
TANNATE OF SODA. Dr S80LVES gOALE, and DOES NOT IN· 
JUB" IBON. It t • • old, wltb direction. for u.e. ln Bbl •. �lc�b;;f!fOc���r �u��: at':'8)(V:��'J,� I�;; .�� t����� 
g�����e

e� a�tJ!.�!�a :�::r:.�llf�� i�:�::�:� ���:� 
It I. adapt.ed for u.e In Marine. River Boat, Loco-
:re�;.�tl:��!a�.I<f,n".,y�6'��t�?;'la�l. �g£��rr rt. 1�� 
eacb hur.e power I. u.ed for IIr.t appllcatlon-af:er. 
wards, same or less quantity, 88 the CRse may require. 
For full Information,  see SOIENTIFIO AMERIOAN or- May 
3d, lB7a, page 2BON�Wi�1:��lrt��ijA�.

d���rr�;��rl.to 

Improving the Harbor of San Francisco, 
u. S. ENGINEER OFFICE, 5SS Kearney Rt. ! 

SAN II"RANOISCO, CaL, May 1st, 1878. 5 
Sealed propo.al., with a CORY of tbls advertl.ement 

r�!
a
r���v:;

l
�f �1����R"o

d
c��� �h�mj.�O��y l.t, 1873. for 

Specillcatlon •. forms for bid., and all nece •• ary Infor. 
matlon can be Ob��I��:N���f£�Malor of Engineers. 

WANTED-An educated Mechanic, to fill 
the position of Foreman of an Iron Foundry do· 

Ing a general business. Address " C . ," care O. E. Hutch· 
In.on, 144 Sup prior Street, Cleveland. Ob .0, giving refer· 
e�ce. and .tating .alary. 

�!,�,,�: 

Omce Bnd Sales Room. �2'1 Bowery N. Y. cit v, W.ll .ell at public anctlon, on Wedne.day, lla, 28, at IO� 
o'clock, No. 2:l & 22 Pell Street. New York, al tbe PI op� 
erty of tbt Beekman Mannfacturlng Company, con.lst .. 
In!, con.l.tlng of Macblnery and Wooden Hor.e Coll.r. 
and tbe rI�bt to manufacture and .ell, under a royalty" 
the I. A. Sutherland Patent Wooden Collar. for hor.e. : 
Each State separately. or al\ tbe State. combined Fun r,artlculars on tbe day of Sale. Catalogaeo \\'11\ be I •• ued 
t�e 

gl��tI�,;':��' 
Partie. wl.hlng Intormatlon, addre" 

Improved 

THOMAS LEFFEL. 

�A W G UMMEU8, Sing-Ie and Double Up 
.et., Saw Tooth Swage., lUll Dog Holder., Siding . oldor., Hallroad 13plke Puller'!. and Tree Pruuers. Sond. for clreular . (;. A. P RESCuTT, Sandy Hill. N. Y. 

FREY'S , 
SAW GRINDER 

HARTFORD 

Steam Boiler 

INSPECTION & INSURANCE CO. 
CAPITAL . $500,000, 

ISSUES POLICIES OF INSURANCE, after a carefnl 
In.pectlon of tbe Boller., covering aI1 10 •• or damage to 

Boilers, Bnildin[s, and Machiaery, 
-ARISING FROM-

STEAM BOILER EXPLOSIONS. 
The bu.lne ••  o f  the Company Inclnde. all kind. o f  

STEAM B OILERS, 
STATIONARY, MARINE. & LOCOMOTIVE. 

o:;'��t\���r:�tI�.:' g�:'a���':l�f ��: plan of the Company'8 

HO nE OFFIOE. i4 Hartford. Oonn •• 
or at any Agency. 
J. M. ALLEN, Pre.ld.ut. C. M. BEACH, Vice Pre8 

J. B. PIERCE, Secretary. 
BOA.RD OF' DIRBCTORS : 

J. M. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Presldent. 
Lucius J. Hendee . . . . . . . . . . . .  Pre.ldent ..Htna Fir. In ••  Co. r.;�· X����r"r.'.' .'���:�. �.��r�?c"onn"l. Wi��'r ��kn���ri g�: 
Charle. M. Beacb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  of Bcach & Co. 

8���h��I�V�m;;w.·.·:.·.·.preii't· Amg�t-..�W:tfo".r;t� ... ��: 
R. W.H. Jarvl .. . . . . . . . . . .  Pre.·t Colt'. Flre·Arms Mfll1. Co. 
E. M. Reed . . . . . .  Sup·t Hartford & N. Haven Halr.ead. 
Hon. Cba •. M. Pond . . . . . . . . . . . .  Tre •• State of Connecticut. 
T. O. Enders . . . . . . . . . . . . . . . . . . . . . . . . Sec • ..Etna Life Ins. Co. 
��V;;W.'1l�;'':ANiti.i'N:· vjg: ��'t �':,w,a';.�.'\-��: 

Arm. Man 'f'g Co. 
Au.tln Dunham . . . . . . . . . . . . . . .  Pres. Willimantic Linen Co. 
�:�i ���r::r�g�·:.·.p;.�:�n#r��� l'<w:.��a·�°;j��·;��: 
Wm. Adam.on . .  of Baeder, Adam.on & Co ., Phlladelpbla. 

New York Omce . . . . . . . . . . . . . . . . )139 Broadway. 
THEO. H. BABCOCK. Manager. 

R. K. MoMUHRAY, In.pector. 
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Plate and o;::v:.n�����: &:lO page., 

r-rHIS NEW AND SPLENDID BOOK is now 
roady . It. coutenta wl\1 embrace tbe mo.t Intere.t· 

Inll1 Fact .. and Dtscoverle. In the varlOU8 Art. and Sci· 
ences that have tran.plred during tbe preceding year ex_ r����nIM��l'ne

g 
��;

a
:rr:i

e
����ral PrOgJ e •• of tlie World 

1.-Cl'KMISTRY AND �ETALLURGY. 
2.-MECHANICS �.ND ENGINI!:I!:RING. 
d.-ELECTRICITY, LIGHT, HEAT, SOUND. 
i.-TIWHNOLOGY.-Embrsclng New and U.efni inven 
5.-yg'.}"A�'1I £l:�

olI"6�H<!l:tr����.
THE ARTS ; 

6.-AGRICULTURE . 
;.-UORAL AN» HOUSEHOLD IWONOMY. 
�:=NU�Iat Aflig.f:g�'yrJ!:l:AI60TjJNi�: HYGIENE 

10 & 1l.-MEl'EOUOLUGY, TERRESTRIAL PHYSICS 
GEOGR_'I.PIlY. 

12.-GEOLOGY AND MllIEKALUGY. 
l:i.-ASTRONOMY. 

14 & 15.-BIOGRAl'HY. 

In���llr"o"�:.:�r �g�
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a�d �1!�������1�0�;:�� 
copy of S<"ENOE RECOBD FOB 1878. It wll\ be a most In-VS;I � IIHHUINJJ)JI))t y 

CASTING'l and P ARTS of MODELS 
and Small Tool. of all kind., Invaluable 
to Iuventor. and Model Maker •• 

� .... 
r
�YI�::e��rJ��b��:�o�

b
��

Y'
�honld bave a place In 

. 600 page •• oot ... o. Handaomely Bonnd. Many Engr&V' 
Inn. Prlce, l2. 

Sent by mall to all parte Of tbp country', on receipt of 
the price. A liberal dlJocount to tbe trade and to can· 
va ... rs. For sale at all tbe principal Book.tore •• CATALOGUES FREE. 

GOODNOW & WIGHTlIAN, 2S Corn hill. Bo.ton , -r.r�.e 
IV U �I £ R O U S  T£ $ TU" { -lAY £" P c:;> o  E D  

N F '  B U RNHAM'S N EW T U RB INE WATERWHEEL 
TO BE TH E BEST EVER INVENTED 

?A HPHL£T FRE£: • A DDRESS YO RK �A 

MUXN & CO:, PUBLleHERS, 
3'1 Park Row, New York Oity. 

TmI BOIBN7IFI O  AXERJOAlI will be .ent one yea 
and one copy of 8 01E1I 0E REOOllD FOR 18'IS, on 
receIpt of �'50. 

801ElICE REOORD FOR lS'1� uniform. wltb the 
,bove., PrIce 12. Llhrary blndlull1, 12.110. 

© 1873 SCIENTIFIC AMERICAN, INC.
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BAIRD' S 

FOR 

Jdtutific 
NEW-YORK EXPOSITION & MANUFACTURING CO.-
Authorized Capltal" IOO.OOO-62 54 & 58 Broadway-Invite the co-operation of INVENTORS In tbrlr method of Ex 
Jlo.,tlon ,<lid Nelfotlatlon of Valoable Improvement •. Clrcula .. nee on application. MAN UFACTURERS and 
CAPITALISTS can lind at the above addreo. the moot approved and reliable Invention. ot modern times. an 
Intereot In wblcb can he secored on very liberal terms. either by partnershlP

l 
royalty, absolute porchase, or, In 

C
.ome 

caKeo for e7penoe of patentlnj!' Among other. now 01l'ered are Kleln's Art IIclal Whalebone. Holmes' "cale., ros· 
by's Burial Casl<et. ' evergold 0 Clotch and Improvement In Iron Rolls. Budd's Sawlog Mac

. 
hlne. Plu.h·o .Tournal 

Bearing. Stryker'o Brick MachIne. Weatherby's Steam Heat\n
� 

Apparatus. Cro.man·s Flshlnt: Apparatos. Hm
l<ln. 
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Rellector. Peabody's Crank Substitute, Heard's Ventllatlnl' Hat, and Bushnell'. TI:fa1 Wheel. Clrculan. specillca-
tlon�: g6T�M.Q8R'i-�

n
�I�l':M'y�

r&';,":��!��
planatlon cheerfully afforded to �PM��6�ERTS. p,."SID"NT. 

Machinery, 
Wood and Iron WorkIng of every klod. Leather and 

Rubber Beltlog, Emery_ Wheels, Ballbltt Metal. &c. 

1832. SCHENCK'S PATENT. 1871. 
WOODWORTH PLANER� 

t�geIW:�;'�.fe�
a
��lfe�. :;��

d j'8��ro:. �8��'Wdt!'s GEO. PLACE .. CO •• UI Cbamoel 8 & lOS Reade Stl. N.Y. 

MILLERS, MILLWRIGHTS, Cold Rolled Shafting. 
MILL OWNERS & ENGINEERS Best and molt perfec, Shaftlog ever made. cou.taoUy 

SONs�att.e.wao. N. Y. and 11� LIberty 8t .• New York. 

0" haud In Ih :g<l quantities. furnl.hed 10 aOj· leogth. up 
, • t" 9..\ ft. AlBo. pat. Couplln� and Self·olllog adju.tahle 

Sange... GI!:ORGE PLACE & CO . •  -0---
The Practical American Mill wrir.;ht and Miller. 
���tl':���':,f. ��� �1�:r,:��,::,�:'�
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Dam •• S�w Mill •• GrI.t Mill •• the Oatmeal MlIl. the 
Barler MI� W(lol Carding. and Cloth Fulllug and ��I':. nA'1ll w�d 

h:�1ll1h�!�:'a'rerb;ertiu"J.�ro�� �;J� 
engravlogs an� foldIng plate. . Iu one vol .• 4:32 page •• 
Prfce as. By mall. free "f postage. 

The American Miller and Millwright's Assist­
ant. By Wm. Carter Hughe •• Illustrated. 12mo. '1.50 

The Miller's, Millwright's, and Engineer's 
a::!��: . . �� .���:� . �'��I.���: . .  �I.I.�������.�: . •  �� . .  ?�� .'�lxl 

The Practical Millwright's and Engineer's 
GuIde ; or. Tables fur FlDdln

f, 
th. Diameter and Power ��.f�f����� ;sr�:���·,wMi��·:t��� ��,;

e
w T����J 

Dixon. 42mo •• cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 'UO 
The Principles of Mechanism and MRchinery 
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LL.D •• 1.R.S .•  F.G.S. Beautifully Illustrated hy over 
lliO wood cuts. In One vol •• 12mo . . . . . . . . . . . . . . . . . . . .  12.50 

A Treatise on ·the Teeth of Wheels ; Demon­
otratlng the be� form. ·whlch can be gtven to the'll ���I t��c�
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Camus by John J. HawkIns. Illustrated by 40 plates. 
Svo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' 

The Practical Draftsman's Book of Industrial 
Design. and MachinIsts' and EngIneers' f'rawlng Com-
f<\W�

O
s�eer�I.tt��l:�r�';o�W�����· :::,�.:������� •.• � 

Pmctical Hydraulics ; a Series of Rules and 
Tables for thc Use of Engineer •• etc. By Thoma. 
BOx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2.oo 

Hl,draulic Motors. . Translated from the 
B�;����:���� J���:�J�; t���
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vo1., 8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  t2 

I:> UNCHING PRESSES FOR SALE Cheap 
oeveral olzes. botb Screw and Treadle. oultable fo; Tlnnen or Frutt Can Makers. All ln

v'i0od working or. 
�';,"rth ���J't

a
��������blr�l:I"::I:.lpa� ERErT. No. lOS 

MOLDING, MORTISING, 
TENONING " SHAPING 

M A C H I N E S , 

BAND SAWS, 
SCROLL SA W3, 

Planin[ & Matchin[ 
MACHINES. &c., 
RAILROAD, CARt and AGBJ CULTURAL SHOP8 &e., 

J. 
A�AeY

r
&

a
C
8

�
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CINCINNATI, OhIo. 

ilieje groue unb tljatige (,llaffe unjrcr 58e­
t)illferung madlen wir bejollber6 barauf 
:lUfntetfjam,  bali unjre I)-irma burdl illre $cr· 
6inllullg mit !lBaj�ington unb bCll europiiijdjen 
.t;allptft ribteu, bcjonbere $ortfle.i!e Aur �rlan· 
gung lJon in- unb aU(llanbijdjcn !j:satenten 
bietet. 

3ebcr. �rfinber, gleidjbirl wddler mationali­
tiit angd)urig , iit burd) bie libcralen \fatclItge­
fe�e b et iBmin!gten e taaten aum !patcntidju� 
fiir �rfillbun3Clt bmdltigt . Unire fiirma ift 
berci!, 9rftii�t auf 26ia�rige �rfal)run!l,  bcutidje 
@rnnber jcber 3ei! AU beratllen lInl> au miiuigen 
!prcijcn raid) unb lliinftIid) !j3atmtc oU erlan!lcn. 

ilie �eutjdle /Scction ill in b en .t;iin ben 
falji3er bClltidlcr SlIlJCltieure, · ... eldle in �er 
Of�ce pcrjonlidj mit �rfinbern bcrtd)ren 
lUerbrn. 

1)Ct . .  ScicntiLc American " \1.1irb in jdncn 
€palten bie bcbeutenbmn �l'finbun!lcn be­
Ipred)Cll .  

�orrcjp�nbena crbetcn unb prompt beant, 
wortet. �� amp�h te in bcutjd)er 16pradje Iller. 
ben aUf $:dangen franco augcjanbt. 

�brcffire : 

�uuu & go., 
• •  Sdentific .4.merican" Patent .4qentur. 

3 '7  !pelf! 110"', 
New York Cit7 

121 Ch.mt>en & 10.1 Reac!3 Streets. New Yorl<. 

Sturtevant Blowers. 
Of every .Ize and descu���n

G �O�rt'b\l! �n
ctg:

nd. 
121 Chamhen & lOS Reade Streets. New York. 

J ATHE CHUCKS-HORTON'S PATENT 
.J from 4 to 36 loche.. AI.o for car wheels. Addl es. 
THE K. HORTON & SON CO .. Wlullsor Lock •• COUll . 

Niagara Steam Pump. 
CRAS. B. HARDIf1K, • 8S Adams .t •• B:ooklyo. N. Y. 

U n: Ule\. "mil LIUB 811aruq hM � per oen, grceu.t:l 
Itrengtb, a liner blBh,aud Ib "rUt:1 tu Pet:,ttu .. u lilly otner 
In use. renden It ondoubtedly tbe mo.t economIcal. We 
are al.o tbe lole manufacturenof the C1CLIIBBAT"D VOL 
LIltS PAT. COUl"LIlIIG. and foml.h Pulleyo. Banger •• etc. 
�tf�� �oot approved stylea. 

J�ri
e
it,t����e;li'I��PI

l 
Try .treet, 2d and S4 avenue •• PlI.taburgh. Pa. 

190 S. Canal n. Cblcago. 
�Stoek. of thl. ShaftIng In store and lor lale by 

F G���L���1 M?�'Jl.��'l.�·���t. N. Y. PIRRCI\: & WllA l..TvG. Vtlw.ulreP.. Wi •• 

WOODBURY'S PATENT 
Planino and Matching 
and Molding Mactiroe •• Gray & Wood·.Plancn.Self·olllng 
Saw Art>'l: �Mw�.

r wo0
1 ;rrlt�rfy��:!�;fl.· Y. ; 

Bend for Clreulars. < 67 Sudbury .treet. Bo.ton. 

ltO PIlD. HOT AlB 
ENGINE COMPANY, 70 New Church S t  . •  Ncw 'orl<. 

Milling Ma.chiDos. 
STANDARD. UNIVERSAL, IND1�X A� PLAIN. 

Send for Illuotrated catalolfue 1·0 the BRAIN ARD M!LLING MAOHINE COMPANY, 115 Water St . •  Boston, �.bB. 

1 000 000 NAMES of re.ldents In "he 
, , towns of New Yo rk. 

Pa .• Ohio, Mlch .. Ill . and WI •. , joot procllred for private 
u8e. 10 address clrculnn. A co

il, will he furnl.h"d for 11 
!�!;cy�l&��'i:"���

o
8
n
se�·��:�!��81n::�Wr'n

t
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l
::h�a utensll8, agricultural Implement!, Wcet,orn Lands. Nur. gery Stock, new lot"entioll8, etc., thf'!re 18 no meane 80 effectual as to send a ne.tty printed clrcolQr olreet to In­dlvldoals. Addre a GEO. S. LEFFINGWJl:LL, Box 111. Burllngton. Iuwa. 

FOR S;:;A-:-;-L-;E:;-�-A:--n-e-w-fi::-r-s-t----,cl:--a-s-s-:]:--lo-r-::i-zon-t--:RI 
L YN sJt�'i�¥lJ�t� \���ig:"t�n ��Yn1�n�����: 
mit Street. South Brouklyn. N. Y. 

A LCOTT LATHES, for Broom, Hake, and 
Hoe Handle.. S. C. HILLS, 51CourUandt St .• N. Y. 

PAGE'S Water Flame C.oal Lime Kiln, with 
coal or wood. No. 1 Soft WhIte LIme or Cement. wIth u.e of water. C. D. PAGE. Potentee.Rochester.N.Y. 

BOILERS AND PIPES COVERED 
WIth " ASBESTOS FELTING ;" saves twenty-live per cent. m fuel. Bend for c\rculan. 

A S B B S T O S  I' Ei L T I N G  COMP A N Y ,  
Nos. S16. 818. 820. and S22 Front Street. New York. lr" Aabestos ln all qoantltleo and qualities for sale. 

WOOD-WORKING MACHINERY • 
• 1�'Pl'a

n
n<!,�P�o;:I�!':.

o
���[�:�g���::'J�in":.

d &.��n. 
Bortng. Uprtght Sbaplng MachIne •• etc. Machlue Chlsef. 
ano Aogen. Mooldlng Cutten and FRrmer'" Cel .... 
brnted Patent Matcher Head .. aDd Cutters. COn-
t8n'l

k��1tld .:n&�
a�e r:1���� St .. Worcest-r. Moss . 

�I[ ILLERS AND GROCERS - Grav's Flour 
l' and Yeast Company eo We.t 4.2d St.· New York. 
Mauufacturers of Gray'. Pure Hup Ye .. t Powder, for 
FamUy and Millers' use, owners aud g_ran t.orB of .Patent 
RIght of maoufacture of Pure HOG Yea.t, Self RaISing 
F
���i.t��v�����. 

S
����[��IYclr�':.��j.s. 25c .  Gray'a 

Wbeat aod Yeast Feeder. 

1) UERK'S WATCHMAN 'S TIME DE-> 'l·ECTOR.-Important for al. large Corporatlonl 
���h M:��f�g��
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f
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g
:trOlman, as the same reacbes di1rert:ot atatioD8 of his 
.al. Se"d for a ClrCUlar.

p. O. Box l�oof·Io���KM •••. 
N. B.-ThIs detector I. covered by two U. S. patent • •  

Parties u.lng or .ellln� tbe.e In.truments without au-
thorIty from me wlll be dealt wIth ar.cordlntr to law. 1.> ICHARDSON, MERIAM & co. \, Mano1a�turen of the I.te.t 'mproved Patent DaD­els' and Woodworth Planing MachIne •• Match1ng. Sa.b aod m'lldJng. Tenoning. M')rtJalng. Boring. ShapIng. Vel­tical, bond C1rcutftr Be-sawing Machines, Saw MillS, Baw tbt��':' ���� �:r.\v��IJW·��j.���-Olat���. ����:rI��; other kInd. of Wood·worklng Machinery. Catalogues and price list. sent on application. ManufactorYI Wor. cester. Mass. Warehouse. 1(11 Liberty bt, New YorK. 17 

C HAMPION SPRING MATTRESS-The 
) I.te.t and be�t ImJlrovement. Do 1'ou want a healthy and comfot'table bed � Here It Is. The .oftest easiest. et.eapest. most popular. and durable Sprlug Bed in market. Sold hy __ all leading dealen. No stock com­plete wIthout It. Wholly compOSed

j
f tenacious tem. Jlered steel oprlngs •• o united tilat the re.sure I. equally dlotrlbuted. Easily moved or carrte about the hou.e. Can be lifted. turned. or rolled up like a hlanket. Both .Ide. alike. No fume.no wooden .Iah. uo .trap •. May De u.eo on 1I00r wIthout bedstead. No under bed reo qulred. Needs only balf thlckneso of haIr mat tre ••. The regular sIze double bed. 4 ft. 6 1n. oy 6 It •• contains 19'1 tempered oteel uphol.tery springs and weigh. only 23 Ibs. More .prlngs 1uryoormoney In tills bed-than In anv other. Warranted noloele... Any alzea l1'a�e to order Send for pictorial circular. Retail price of double bed, $IS. ShIpped. ty s:ogle hed or qual.tlty. to .11 part;; C'! the w .. rld. LIMral dt.coont to the trade. Agento want­ed. F. C. IlEACH & CO .. Mal<era. 102 Chamber. St. . cor. Church New York. 

HYDROFLUORIC ACID .  
We are Ihe l.rgeotmakers ln th!s country. and pureot article. L. & J. W .  FEUCHTWANGIo.R. 55 Cedar St., N.Y. 
jlIMPROVED-F-O OT L A T-H-E"S:-PORTA.BLE STEAM ENG INES, COMSTN-Slide Re.ts. Hand Plane ... Sero . 1  Saw. . Ing the maJt1mom of emclency. dllrabfllty and econ­Superior to all o�hen. Selling every where omv. wltb the mInimum of welgbt and price. The'y are Catalogues free. Wldel} and favorabl) l<nown. more than 1,000 beIng In N. H. BALDWIN. nse. All warranted .. tl.factory or no .. Ie. lJescrlptlve LaconIa, N.H. clreulan .ent. 00 "p

�llcatlon. Addre .. 
=w==-a:-N=T::E:-:n::-:-I 

-
A:-ge-n":t-a-:-to-l-el:::l-o-U-r-)(C:-u""b""be-r--=S-ta-m-I':":'p. -a-n-:-d LIberty IZ.�;'· Y�r�?ADLEY CO. Lawrence. Mass. 

otb.r Noveltlel. Addreso U.S.MANUF ACTUP.ING 
COMPANY, 97 W. Lombard St .• Baltlmo· e. Md. OTIS' M':�h�!�� WORKING CLASS ��\.�e���ra�fe:,�: - � 

ne.Pt
ectahle e'?,loympnt at h,.,me. day or cvenln

� 
no NO. 34S BR01LVh. �""�oA. CO •• 

��!���es�':!['hJet��IJ:::I\��:rJ'�::<i.rt� u:��ra�l:rn 
ltamp. M. YOUNG '" CO .• IS Cortlandt St •• New York. 

l}UILDERS, Dealers, and Users of Wood­
bendIng M�hmery. patented or not. lllnce Hareh. 058. unauthorized by the ¥oma '" Hoywood TImber =ff��:" "tt'c:::ia

t =��!� .":rt
���� l>Io�

ro
��'fe� 

cor. Walnot & 
SFr�nNt��gJJin�t'ohIO. 

WOOD-WORKING MACHINERY GEN­erally. Spectalt\e� Woodworth Planenand RIch. IrdBon'a Parent Improveo Tenon Mlcblne •• Central. oom\ll' :m. nlon st,.. Worceater. Mas •• WT r H ERB r  RU(;G & RICHARDSON • 

349 
_ _!!!!!!2!9 

MACHINERY 
NEW 811d �d-HAND •• • Send forGll calar. CUAs. PLACE 

, & CO. eo V."", I' •• New York. 

GREAT REDUCTION IN PRICES 
OF LE COUNT'S PATENT HOLLOW 
Iron a�� �r.,�I�

OGS. and his MachInIst Clamp. of both 
1 set of 8 dogs. from " to 2 Inch, ,S·IIO. 

10:
s
lJ"e�

a��:I(n�n::�r�
s�:��fnfitSS tool which ha. 

Send tor late.t circular. 
W. LE COUNT, South Norwalk. Cono. 

The CANA DIAN PATENT OFFICE RECORD 
AND M.ECHAN I C'tI J'IAGA 'I:ll'(}:, 

P'lbltshcd Monthly. cuutaln. : I. &,orl claim aud Dla-
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Hstted oruclally. r OrIginal and sclecku artIcle. On 
Hery branch of EngtnHrlng. Mechanic. and Manu1ac­
tlHes. profuscl� llIu8trated. The wh Ie formIng a hand· 
.ome 410 pamphlet of eo to eo page. monthly. and a vol­
ume of 80J pages aonuo.lIy. Invaluable to Inventors, me· 
chnnicp, maDuf:wtllrers. nrchilectB, bUilders, chemist.s 
and others. Two Dolla.'ll, U. S. currency. payable In ad· 
vance, cnver OD
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adverl lRlng. Rateo low. beIng ooly � cts. per line. and ,l.lIO. U. S. currenc y. per Incn Ipacc each Insertion .  
1lI0.t.rat.lon. o f  Important Inventlon. ln.erted a t  opeclsl m�� Fv.��Pn
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t\on, under the above tltlc, has been recently commenced 
at Mootreal, Can.da. bv tbe well known publloher. Mr. 
George E. De.barat.. tt embodies an oruclal lI.t of all 
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whIch rellects the hIghest credIt upon It. enterprISing 
publisher, and deserves success." 
to��'b1r8k a����ssB'1Wl�·J���grllt:':i.·Uc:'�:rc.�r,tb�� · •�. Turbi�;OLlWater 

o Wheels. 
30 years' experIence cncbles me 

. . to excel In Gearing MlJIs of all kinds. 
: I and fUrBlsblng them reUa ble. eco· 

' .  - '  " g.��
lca

J��';¥A�f.�lW?
c
sK

a
ElC::r: 

Street, f\lcw Yor ... . 

) ATTEUN & BRANDING LETTERS-SHARP, 
Flat or RoundlD

:\, 
SUrf�te'-La
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e .tock. PAVE-���. Lette'l' A;''ll�RliUlWH.

A:id�!t�O�TONE-
18 Dutch. cor. Fulton St .. New York 

OF THE 

SCIENTIFIC AMERICAN. 
The SCIENTIFIC AMERICAN 10 devoted to the Inter . 

eot. of Popular ScIence. the MeChanIc Arts. Manufa�· 
tures, Invention., Agriculture, Commerce, Bnd the m­
dustrlal punults generally. and II valuable and In.tmc­
tlve not only In the Workshop and Manufactory. hut also 
ID the Household. the Library. and the Reading Room . 
'J.'he But Mechanical Paper in tlUJ W tn'ld! 
A year's numben contain over 800 pages and several 

hundred engnvlogs or new machlneo. uoeful and nove l 
Inventlouo. manufacturtng eltabllobmento. tools. and 
proccsses. 

To the Mechanic and Manufacturer ! 
No penon eogaged In any of the mechanIcal pur.ult. 

ohould thInk of doIng wIthout the SCIDTIPIO All""I. 
OAN. Every number contamafrom six to ten engnvlng8 
of new machines and tnventlons whlcb cannot be found 
In any other puhllcatlon. 
Chemists, Architects, MiU1M'ights and Farmer, 

The SCIENTIFIC .AMHRICAN wlll be found a most 
oseful joumal to them. All the new dlocoverleo III the 
.cleoce of chemlltry are glvcn In Its colomns ; and the 
Intereato of tbe Qlchltect and carpenter are not over· 
lool<ed. all the ne II' Invention. and discoveries apper. 
talnlng to tbese puroolts being published from week to 
week. Usefol and practical Information pcrtalnlny to 
the Interesto of mIllwrights and mlllownen will befouod 
publl.hed In the SCI"NTIPIO A""SICAN. whIch Informa­
tion they cannot possibly obtam from any other oource . 
Subjects Is whlcb 1,Ianten and fArmen are Intereated 
will be found dlscossed In the ScIII:NTIPIO A"""ICAl(. 
many Improvemento In agrillultural In.plementa helng 
!llu.lrated In Ito columns. 

We are also ree.olvlng. every week. the be.t sclentlllc 
Journals of Great Britain. France. and Germany ;  thus 
placIng In our 

P
OooesslOn all that Is transpIring In me. 

chanlcal science and art In theoe old countries. We 
.ball contlnlle to tran.fer tl) onr columno copious ex­
tracta. from these toomals. of wbatever we may deem of 
Intereat to our readen. 

TERM.S. 
One copy. one year 
One copy. SIx months 
One copy. tour montha 

$8.00 
UO 
1.00 

One copy of Sclentlllc American for one year. and 
ODO copy of �ngravtDg, .. Men of PrOgre8S " JO.OO 

OlIe copy of Sclentillc American for one year. and 
one copy ot .. ScIence Record." for 1878 4.t1O 

RemIt by postal order. draft er expre ... 
The postage on the Sclentlllc American la llve cents per 

qnarter. payable at the omce where receIved. Canada 
.ubsct1ben mo.t remit. with aobscrlptlon. II cents ex'ra 
to pay postaI/O. 
.Addreas "n le,lera and make aU POit Omce ord�r. or 

draft. payable to 

MURN '" 00 .• 
3'1 PAD BOW, NEW YOU .  

© 1873 SCIENTIFIC AMERICAN, INC.
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AdfJerl18emen18 will /)8 atlmtll84 Oft IAII pag8 al IAs ralB Qf 
81.00 per IIM .for eacA (merlltm. Bngraf}(ng. ma, 
A8atl atlfJerUsemen18 ae lAB Bam<! raIB per 11M /)1/ _ 
uremen!. as lAB 1eI1Br-pr888. 

ASPHALTE ROOFING FELT. 

rd$75 to $250 per month. :;:"7:n�e
fe� !malii to Introduce the GENUINE IMPROVED COM· 

Rtf�chl::::fir .r;tcr.��.s�;n:��k��?1f.7Jd. b'f:�� at braid and embroider In a mo.t .uperlor manner. PrIce bo only ,15. Fully IIcen.ed and warranted for live year •• P' We WIll pay ,1.000 for any machine that wUl .ew a 
• stronger, more beautiful, or more elastic scam than 

ours. It make. the "Ela.tlc Lock Stitch." Every 
'-.econd stitch can be cut. and .tUl the cloth cannot be 
:¥fJled apart without tearing It. We pay Agent. from ��: :�J'�������t ':.�o��f��

e
te �:d��mx:l���.� 

clca��?M� �r �?.t!�;����a ••• ; Pltt.burgh. Pa. ; Chi· 

"OFFICIAL CATALOGUE" 
01 American De�artment 

T O :ILT  V I E N N A  E X H I B I I �'" 
Sent. po.tpald. on rtcelpt of 80 cent.. Addres. 

G. H. ATKINSON. Jr •• Box 98. Brooklyn. L. 1. 

FOR SALE OR RENT-A larl1:e Machine 
Sho

R 
and Foundry connecting with tlie Pennsylva-

nia Rail oad and cana!i. *�T:J��Vs. ti���t"Urg. Pa. 

$1 0 a Da:l from 25c.-27 New Novelties. 
comml.sl�ri'�

k
tn�f[��rov�fiy����P:�l.t�::��¥. 

Unlveraal Wood Worker, 
Horizontal and Uprlllht BOrlnlt Machine •• or SuperIor to any In UBe. 

McBETH. BENTEL & MARGEDANT. Hamilton,Ohlo. 
-

BETTER� REBIE� ! 
United State. Patent for .ale of the only Sewing Ma­

chine lu the world producing the Cam Movement by 
Levers only. the ment. of wblch are Important to the 
public and well known to the trade. The .lmpllclty of 
the con.truction-makinfi the IIr.t co.t .0 much le.s-
:��:;J�d"�ro��? �����!:h:�l n:�hfn::.

te
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ment. wUl wear 20 years, and will then produce the Bame 
movement.. J<.;nqulre or or address A. D. HOPKINS. 
No. 407 Dnpont Street, San Francisco. Cal. 

ASBESTOS Wanted tn  Crude State-any quan· 
tlty. Addre.. ROSENTHAL & 

SHUSTER. Cbatham Mills. Philadelphia. Pa. 

NILES TOOL WORKS, 
HAMILTON, OHIO. 

[M AY 3 1 ,  1 873 
Clothiers t FREEMAN & BURR, t Clothiers, ;f.,J.·N!W ���e�l��' �dvertl8tng Agen:. Addre. 

B f 138 and 140 Fulton St., New York. f Tho HarrIson BOllor " FREEMAN &: URR have very great plea.ure In Inviting attention to their Im�ense Stock of new and elegant Belectlon. for the �resent and approaching .ea.on. I ORDERS tor garments 0 measure promptly and neatly executed at MODERATE PRICES. Seven year.' .ervlce In .ome of the large.t establish. SUITS, 110. ��
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with repeated orders frOlm the .ame parties. show. that 

OVERCOATS} 16 to ISO. OVERCOATS 

u �e� ��P�l��:
a
��nerator has taken a perwanent place In SUITS, 1°0. BOYS' SUITS } Fifty Thou.and Horse Power have been made and put '" I " to 1°0, In e tI with a p e t te dv dem d S BOYS' SUITS U '" 1.lV tJ::. B��ace of t�eSWa�.�nJBolle�

n
l.· either .team VITS, ISO. generating or .uperheatlng Burface. and when thl. needs S entlre r.newal tl ca .. be maae as good aB new at an outla/l 

Orders 
By Mail. 

UITS, 140. Qf�nll/
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w"o�� O L UITS, 160. - of the orbrlnal .ettlng. It r. mo.t dllllcult and expcnslve RDERS BY ETTER promptly 1I11ed. Our NEW SYSTEM FOE SEL1'·MEA8U11E. of which-thou. to take out and replace the ordinary wrought Iron bOiler. ;����:ti.'�

t
th�r:���r:i:�g�e�g:f�"t.����\Pr�r!�l
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B
���ntry to order direct from us. with wAicA. wAen worn oUI. iB comparaU�ell/ uorthl888. and 

RULES rOR SELF.�ASURE, Sample. of Goods. IIlu.trated Book of Fashions and PrIce caA's"tg����';:'n���r�f.;'rg���n��:l!t�;;:·Harrl.on List • •  ent FEEE ON APPLIOATION. Boller must em' nate from the place wbere It 18 manu. 
���l�
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�it� Jr.c&0��i>.� �gJ<e��: l�:� t'\i�!�!:�:� ����I�; A. S. CAMERON & co., ; 

ENGINEERS, 
:����'N�':�'::'� ��':. 23
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Steam Pumps, 
Adapted to every po •• lble 
duty. 

Send for a PrIce LI.t. RANSOM SYPHON CONDENSER perfects 
and maintain. vacUum On Steam Engine. at co.t of 

one per cent It. vallie. and by It. use Vacuum Pan. are 
run With full vacuum wltheut Air Pump. Send to WM • 
ALLEN. 51 Chardoll St .. Bo.ton. for a personal call. or 
he Company. at Buffalo. N. Y .. for a circular. 

A N T I  LA M I NA 

WIRB BOPB, 
Steel and Charcoal Iron of .uperlor quality • •  iIltable for 
mlnloll' and hol.tlng lurpoee •• lncUned plane., tran.mls· 
���.?-

f
��:t�� 

e
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for 
Ropes, etc. A iarge .tock cen.tantl),on kandtrOm Wh� 
:rb:.:':���i�We*.y"':-ik�ut. JOHN W • MASON & CO •• 

THE 
LATEST IMPROVEMENT 

IN LUBBIOATOBS 

B U I L D E R S BEACH'S Scroll Sawinl1: Machines-Cheap. BEND FOB BOOK CATALOGUE. eBt and be.t In u.e. For ffiu.trated CataloKUe and BICKNELL.2'l Warren .t .• N.Y. PrIce List. send to H. L. BEACH. 80 Fulton St •• N. Y. 

BUILDING PAPER ! 
For Sheathing. Roollng. Deafening, Carpet Lining. and a. a Bubstitute for ;Plastering. t;end for Sample. <and Circular., to B. E. HALE & Co .• 56 & 58 Park Place, N. Y., or HOCK RIVEB PAI'El\ CO. , Chicago. 

New York PLASTER WORKS 

STEAM: ENGINES, 
PORTABLE & STATIONARY. 

" THE BEST. CHEAPEST, MOST DURABLE." 
Improved Circular Saw Mill •• Screw and 

Lever Set. or Send for Circular. 
"UTI(JA. STEAM: ENGINECO • •  "Utlca, N. Y. 

G. G. YO�N&ra:::tEtt. �:�Nl;'rk. 

SUPBB.-BBA TBBS 
Save fuel. and .upply DRY .team. Ea.lly attached to 
any boiler. HENRY W.BULKLEYA Enldneer. 

98 Liberty .. t •• New York. 

P meters Forte.tlngOvens. Boller � • flue •• Blast furnace •• Suo 
per· eated Steam, 011 Stm •• 

iidi��
.
BULKLEY, 

98 Liberty St •• New York. 

PORTABLE BATHS. 

B,UILDERS, 
WANTED - Canvassers for " Richards' 

Treatl.e on Wood working MaAhlne. " In the 
New England State •. Sells readily. Addres., .tatlllg 
experience. L.H.BERRY. 117 North 2�d St . ,Philadelphia. 

PORTLAND CEMENT, 
From the best Lon�

M
�n:ft{��'cfi3���I��f

. 
A Practical Treatise on Cement furnl.hed for :15 cent. 

MAHOGANY, 
ROSEWOOD, WALNUT, WHITE HOLLY 

SATIN WOOD, HUNGARIAN ASH, AND ' 
ALL KINDS HARD WOOD, 

III LOGS, PLANK, BOARDS, AND VENEERS. 
GEO. W. READ & CO . •  

01llce. Mill and Yard. 188 to 200 Lewl. st .. cor .6th St . •  E.n. Ill"" Orders by mall promptly and faltbfully executed. IT EncloBe SC • •  tamp for Catalogue and Price LI.t. 

Machinist's Tools, 
EXTRA HEAVY AND DlPROVED. LUCIUS W. POND, MANUFACTURER . Worce.ter. Ma.s. Warerooms. 98 Llbert).��?�t��J�%�k.i&ent. 

IRON .. PLANERS, ENGINE LATHE� 
DrIll •• and ether Machinist.' Tool •• of .u erlor qual 

ty, on hand. and IlnI.hlnJr, For &ale low. �or Descrip­
tiOn and PrIce addras8 NEW HAVEN MANUF ACTUR­
LNG CO. New Haven. Oonn. 

repairs for tbl. large aggregate amount. only to about 
o"e !1wuBand doUar. per mo,,!h. wAleh i. 188. (han on. ��18';!'�: f:;-lI'�f

n
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� much be said of a"/I olAer 

Harrison Boller. of any .Ize can ordinarily be made 
readb for delivery, after order Is given. as fa.t ILl they 
r:�t o� f:: ���:cew��i:i�\�'f, ��rl

t��� no more than 
For all ISformarfon. circular •• etc •• application mu.t be made direct to the 

HARRISON BOILER WORKS. Gray. �'erry Road. 
Philadelphia. Pa. 

aoO�MA Union Stone Co., 
Patentee. and Man .. facturers af 

E��fle',!,�e/J�&:t:W,:jg�J��� 
GRIN �r'"*,�.J�mIi:RS. DIA· 
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r Cuttlnr. eather I!pllttlnr. and a1\ 

OnIOE, 11EX0IIAN6B STB1I:BT. B08ton, MasR. 
BBANOB 01'1'10E8 i W. S. Jarboe. 98 Liberty StreethN. Y •• 5 502 Commerce Street. Phlladelp la.Po. 

pr-Send fer circular. 
STEAM BOILER AND PIPE COVERIITG 
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Emerson, Holyoke, Mas8., showtng 
higher average result. than any Tur· 
blne Wheel ever known. A full reo 
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.a. M I O B O S O O P B  
I:o� ���:�� ��?'l�:�ei�lf��c�afl�Il.' All grade •• 

McALLISTER, Optlclan, 49 Na •• au St .• New York. 
-������------on any Material, paper, 

&tOM, metal, ,rc. On j!a!. 
or uneven BUr/aces. JJTith 

Black or Colored Inks. Gold or 
Silver Bronze. Pnc6 $1. to $8. 
Send stamp for Ci" cu/ars Of our 
Stamps and Printing ]tIaterials. 

wanted. Gold",," '" Co, 14 Kilby St, BOIlIon. 

TBB T .AlfITB 00., INVENTORS & BUILDERS OF SPECIAL 
MACHINERY CONNECTED WITH 

EMERY GRINDING. 
SOLID EMERY WHEELS. from 1 In. to S feet In dlam . The T ANITE EID.RY WHlIEL I. rapidly taking the place of theftle and the Grinds1On8. If you wl.h to make 1m. 
r:rr�'iI�g��·u:'k�:
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t
:itn }'�!�\iin�1ll ':.'n��::fe the saving on F1188�IJor. and \JaQeR. A j.r!t'CIOU8 u.e of Tanlte Emery Wheel. and Grinding Machinery will more than re£ay the co.t In this year'. work ! Nothing 
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�l� are steel. and each minute'. ule Injures ft. cuttmg edge •• A Tanite Emert. Wheel never &rOW. dull I Em· 
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t
�!� EmeH; Grinding. Price. : '1� Fo1, �, ra:. $70. '75, ,911. 

:�pt810i(!:fl25. ... � $175. Sen or Ircu arB and Photo· 

The Tanite 00., ________ S:-t:..:r:...:o:..:u:..:d=."'b:..:n=.:rlt, Monroe Co., Pa. 

WIRE ROPE. 
J O H N  A. R O E B L I N G ' S S O N S , 

ll'A.!fUFAOTUBlCBS. TJtBlfTOlf, N. J. FOR Inclined Planes,Standinl1: Ship Ril1:ging 
Bridges. Ferrie •• Stay •• or Guy. on "Derrick. & 1:rane •• Tiller ROpe •• Sash Cords of Copper and Iron. Lightning Conduct8rs of Copper. SpeCial attention gil en to holst· Ing rope of all kind. for Mine. dnd Elevator. Applv for clrcular. ldvlng price and other Information Sena for pampblet on Tran.mI •• lon of P',wer by Wire Ropes. A arge stock con.tantly on hand at New York Warehouse, 

No. 117 Liberty .treet. 

P. BLAISDELL & CO" 
:JIAltiUJI'AOTUBJIlBS OF T HB  BEST 

Patent Drill Presses, with Quick 
Return Motion, 

In the Market, aillo other Machinist Tools. 
SEND FOB CUTS. 

WORCESTER. MASS. 

Addre.. PORTABLE BATH CO •• 156 �uth St •• N. Y. Working Models 
! LUBIUOATORS. DREYFUS' transparent Self-act· 

Ing O:lers. for all sorts of Machinery 
and Shafting. are reliable In all sea.on •• 
&avlng7r.-95 per cent. The SELF.ACT. 
ING LUBRICATOR for Lyllnders I. now adopted by over 150 n. R. In tho U. S . •  

ORING AND TURNIl&\l\!LJ':tu.W& MACHINES. IRON PLANERS • 
ENGINE LATIlES, 

CAR WHEEL & AXLE MACBINErRY. &c. &ic. &c. &c. 

tit EMERY WHEEL MACHINERY 
for grmdlng Tool. and Metals. gJ1lIl. 
mln� Sa w.�eanlng Ca.tlnga,grmd· 
��ni:�:fed f�W.fe

e
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of Its material and worltiDan.hl�. 
. ��:s:�MMic�etWiJ'rar6mti 

COMPANY 98 Liberty St New York. 

And Experimental Machine!!:, Meta!.,. or Wood, made to 
order by J. F. WERNER . ... Center •••• N. Y. 

NOYE'S MILL FURNISHING WORKS 
are the la .t In the United State.. The make 

urr MIll.tone.�ortable Mills, Bmnt MaChines. �kers. 
Mill Pleks. Water Wheels. Pulley. aad Gearing. specially lldapted to 1l0ur�ll�'T�Wg� :�"6r:iuralO. N. Y 
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