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THE AMERICAN WATCH WORKS. 
BY H. C. HOVEY. 

A watch is a machine. It used to be 
supposerl that its delicate parts could only 
be made hy manual skil l ; and in a large 
portion of the world this not ion still pre­
vails. The idea that a machine can be 
made by machinery, much of which is 
automatic, is essentially America'}. In its 
application to the watchmaking industry 
it originated with Aaron L. Dennison, a 
Boston watchmaker, who began his ex­
periments in 1848. In company with 
Erlward Howard and Samuel Cnrtis, a 
small factory was start�d, in 1850, at Rox­
bury, Mass., which was removed four 
years later to Waltham, ten miles from 
Boston, a place al ready famous for the 
first cotton mill started in this country. 

After struggling wit!!. numcrous unfore­
seen obstacles, these pionaers in a new 

PLATE OR FRAME 
indllstry failed finllncially; and 

their property was bought, in 
1857, by Royal E. Robbins, for 

Appleton, Tracy & Co., the· 

name being subsequently 
changed to Robbins, Ap­

pIeton & Co. In 1858 the 
property was bouQ'ht hy 
the American Wa t c h 
Company. The original 
stock capital of $200,000 
has been increased to $1,-
500,000, with an equally 
large snrplus. The num­
ber of hands has grown 
from 75 to 2,400. And in 
place of the small factory 
existing' in 1857. there was 
built a much larger one, 
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that in turn gave WHy to 
the immense structure 
now in use, and that has 
been wholly built since 
1878. 

A f ew fig-u r es w i ll 
perhaps convey an idea of 

[$3.20 per A •• nllm. [POSTAGE PREPAID.) 

the magnitude of the Waltham Watch 
Works in their present form. The factory 
itself is a brick building , witb numerous 
long wings, several towers, and inclosing 
three ample inner conrtH, besides an ele­
gant sn ite of offices at one end and an 
observatory at the other. The totallenglh 
of tbe front is over 700 feet. The fioors 
cover nearly five acres. There are 3! miles 
of work benches, mostly made of cherry 
plank, 2 feet wide and 2 incbes thick. 
There are 4,700 pulleys; 8,000 feet of 

wall rods; 10,600 feet of main shafting, 
and 39,000 feet of beltin g , varying i n  width 
from 2 inches to 2 feet. All this machin­
ery is driven by a Corliss engine of 125 
horse power. 

When Mr. Robbins took hold of what 
was then regarded as a forIot'll enterprise, 
only 5,000 watches had been made in all. 
Now over 2,500,000 have been made thus 

far at this one factory, of which 500,000 were made dnring the 
last eighteen month�I The present capacity of the works is 
1,250 watches daily, which by recent improvements will 
soon be increased to 2,000. There have actually been sent 

(Oontinued on page 102.) 
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THE GREELY EXPLORERS AT HOllIE. 

It was on the 17th of July that the telegraph brought the 
news of the return of the Greely relief expedition to St. 
John, N. B., w ith Lieut. Greely and five of his compan ions 
who were rescued alive, and the bodies of twelve who had 
perished. Since then,  with the more full details that 
have been furnished, the general sentiment of the country 
has strongly expressed itself in words of earnest commend­
ation for both rescued and rescuers. The steamers compos­
i ng the relief expedition, the Bear, Thetis, and Alert, were 
ordered to remain at St. John until metal caskets could be 
obtained for the bodies of the dead, and then to come home­
ward gradually to m ore southern l atitudes, so that the ye1; 
feeble survivors m ight not be suddenly exposed to ex­
treme warm summer weatbe . 

In accord ance with this plan, the first official reception t o  
t h e  returning party o n  United States soil  was given a t  
Portsmouth, N .  H., Aug. 4 .  '1'here wus a process ion , in 
which Lieut. Greely was too weak to take a part, but whlcb 
he revie wed from a balcony, and speeches were made by 
Secretary Chandler, Senator Hale, Representative S. J. 
Randall, Commander Schley, and others. The scene was 
an affecting one, and the exercises were marked by a s imple 
dignity well according wilh all the circumstances of the oc­
casion, Secret ary Chandler concluding h i s  address by saying; 
" To the rescuers and th e rescued are these receptions most 
fitly given, and we are here assembled to do them hon or; 
but our fi rst d uty is to pay our tribute of praise and of 
mourn i n g  to those devoted men who, after months of suf· 
fering and starvat.ion, borne witb heroic fortitude and pati­
en ce, perished as truly on the tield of d llty as if they had 
met their fate at the cannon's mouth." 

Lieut. Greely, in a letter which w as read, bore strong 
testimony to the energy and skill of Com mander Schley and 
tbe officers of the squadron, w h o  so determinedly pushed 
their vessels through the ice packs to Cape Sabine earlier in 
the season than was ever before accomplished , adding: 
.. Had they known our exact condition and locality, they 
could not have reached (Jamp Clary iu time to have saved 
another l ife." In view of the blu ndering management of the 
former relief expediti ons, howevel', tbe fol lowing portion of 
Lieut. Greely's letter must seem almost like gri m sarcasm to 
the officers who had charge of them : " Never for a moment, 
in our darkest or gloomiest bour, did we doubt that the 
American people were planning for our rescue, and from 
day to day , as food failed and men died, tbat faith and that 
certainty gave strength to liS who lived." 

The blEiness of the relief sbips was formally ended on the 
8th inst. ,  when the remains of the dead were formally de­
livered by Commander Scbley to General Hancock, at Gov­
ernor's Island, New York. Each of the caskets w a s  placed 
on an artillery CaiSSOll, and a column thus formed, the mili­
tary witb arms reversed, the ban d playing a dirge, and 
m inute guns bein g  fired, the procession moved to the hospi­
tal, where the bod ies were left for final disposition according 
to the wishes of the friends or relatives of tbe dead heroes. 

... el. 
SCREW BOLT HEADS. 

Wbile machine screw heads are of the solid metal from 
which the shanks of the screws are turned, most; of the 
screws and bolts used in woodwork have their heads struck 
up cold , as are those of rivets and of nails, or else' hand 
forged or machine·forged from the red hot bar. Rivet-made 
heads are necessarily made at one blow, the metal bei ng 
cold, and to �uch an extent has this  possibility of w ork been 
carried that bars of Norway iron, seven-eigh ths of an inch 
diameter, are w orked cold into headed bolts, a single blow 
forming a head one inch and a quarter diameter. The 
amount of heat generated by the blow necessary to instantly 
change the direction of the fibel-of the 1ron is �uch that the 
dropped bolt. caunot be handled with bare hands for some 
time after its formation. 

If the heat thus generated could all be utilized and con­
centrated on the head formation, the result might be some­
thing approaching a weld, and the head be a solid. But 
these rivet-headed bol t s  are not solid headed ; the fibers of 
the straight bar are •• broomed out," like the rays of a mush · 
room, without solid connections. This is caused partially 
by the suddenn ess of the change from perpendicular to 
transverse, and partially by the dissipation of the heat en­
gen dered by the hlow, which is  condUcted from the rivet 
itsel f to the die  and its su rrouudings. 

When these beads are formed by successive blows while 
the iron is hot the result is somewhat differeut, as the fibers 
are gradually bent to the new direction, and near the shank 
tbey are partially welded. The h eads of boiler rivets are 
generally welded, being brought to form under a white heat. 
But in the attempts to form heads by upsetting, it may be 

questioned if the violent redirection of the fibers of the iron 

in the cold rivet head ing, or the slower bending of the  fibers 
in the repeated percussion of the hammer while th e  iron is 
hot, retains the original tensile strength of the iron. It is 
certain that with the increasing diameter of the formed head 
from that of the original shank, the fibers of the iron must 
be forced apart, and consequently they must become less co­
herent as farther apart they go. 

Machine screws generally are made on an entirely different 
principle .  Instead of the shank bein g the original of the di­

[AUGUST 16, 1884. 
compensates for much of this loss, and the uniformity of the 
product is particularly desirable. Beyond this is a clni m 
made by thoughtful mechanics that the undisturbed relnl ion 
of the fibers of the iron in head and shank is a source of 
strength. 

However thi s may be, it is certain that the Spencer system 
of producing machine screws excels in rapidity, in exact­
neFS, and ill uniformity of the product. The waste brings 
back more than balf of the  first cost of material , and at least 
seventy-five per cent of the oil used is  saved by means of t.he 
centrifugal machine. 

.... .. 
STRAIGHTENING SHAFTS. 

Managers of mach ine shops and foremen of men some· 
times allow shop practices that are ruinous to tools and in­
jurious to the mechan ics themselves. One of the most fre­
quent abuses of this sort is the methods of straightening 
shafts for turning in the lathe. A common practice is  to 
suspend the shaft on the lathe centers, and then, with 
a bar, u sing the tool carriage or the vee-w ays of the lathe 
for a fulcrum, spring the sh aft with a powerful leverage. 

Of course, the centers and the  two spindles of the lathe have 
to bear the brunt of this  tryin g  ordeal, as may be supposed 
to their detriment as accurate portions of an accurate ma· 
chine. Perhaps a worse practice is that of striking the shaft 
with a hammer while thus suspende d  on the lathe centers. 
Hardly less injurirJUs to the shaft itself is the straighten­
ing on the anvil by sledge blows, the projecting ends of 
th e shaft being left unsupported; it has been demonst.rated 
by tests that the vihrations caused by this treatment dimin ish 
the torsional resistance of the bar. If a bar or shaft is to 
be straightelled cold on the anvil, the ends of the bar should 
be supported on woodell horses. For Bbort crooks in the 
shaft the hammer st raightening should be preceded by heat­
ing to a . , black " heat. 

The proper way to straighten a shaft is the obvious one, 
by pressure---screw, or cam, ol' lever pressure. A frame with 
w ays like those of a lathe can be made, either of iron or 
wood, to receive two head stocks wi th centers, one of the 
centers or both of them to be projected and retracted by a 
screw and hand wheel, as is the center and spindle of the 
ordinary lathe foot stock. If Lthe frame is l ong enough, a 
supplementary double head can also be used between these 
two, hav ing a centel· at each end, so that the process of 
straigh tening two short shafts may go on at the same time. 

There should be a sliding carriage to traverse the ways 
between the heads, carrying a horse-neck screw press, and 
two vee-scorl'd bl ocks, which can be moved n earer togetheL' 
or farther apart as tbe crook in the shaft makes necessary. 
The operation is sim ple. Tbe shaft, having been centerea­
by its e n ds, is suspended, an d its •• outs" ascertained lind 
marked by rotating by h and ami marking with chalk. Then, 
released from the centers, it rests on the carriage, which 
has been moved to one of the ch alked point�. A tum of the 
screw, the lower end of wh ich is provided with a shallow 
vee-scored block that swivels on tbe screw, gives a pressure 
between the sliding vee-scored blocks on the carriage, when 
the carriage is moved to anether chalked spot, repeatil?g the 
same performance. The carriage is held to the ways of the 
frame by hooked clips that are attached to it, or it may be 
held in place by a bolt, bar, and cam, or wedge lever, as is 
the foot stock of some lathes. 

With this contrivance two men can do a large amount of 
accurate work very rapi dly. The rapidity of the work may 
be increased by substituting a cam lever for the screw, on 
the same pri nci ple as the lever used in bending and straigh t, 
ening railroad rail�. 

.. � ... 
STEEL TESTS. 

So many are the varieties of so-called steel nowadays that 
it  is difficult to have a test that shall apply equally to all. 

But for tool steel its qual ity can be readily assured by a 
common smith's test. It should be understood that steel for 
tool purposes-for the cutting of the metals particularly­
should be a composition capable of bei ng hardened and 
drawn to tem per. To be SUrll, it is claimed that there is 
suitable tool steel for certain cutting purposes that leaves the 
sm ith'a hammer in good condition for use. It may be so, 
but it is evident enough t.hat the propel' condition of this 
steel depends upon its man ipUlation , and as that is less or 
more, the SLp.oi varies in resisting and durable qualities in 
use. Chrome steel and Mushet's steel are both valuable for 
ceriain  p urposes, but it is not always known when the 
proper qual ity or cond ition for these certain purposes is 
reached. Mechanics generally will prefer to guide the com­
ing to condition by their own j udgment ,  rather than to trust 
to the exactness of the manufacturer in proportioning t.he 
components, pl"Operly mixing them in a melted state, and 
afterward worki ng the resultant. 

The old-fashioned method of testing tool steel is as good 
a practical method as that of a careful cbemical analysis. It 
is simply the heating and drawing under tbe ham mer to a 
slender point, plunging while red hot in cold water, and 
when chilled striking it with a hammer across the edge of 
the anvil. If the steel will barden it will break, under tbese 
con ditions, with ou:t bending back and forth.  Steel that 
will not harden under these cond it.ions is not fit to temper 
and will not retain a cutting edge. Steel that is so "high" 
that it cannot be heated red hot and ch illed in water w ithout A Doc Plans and Jllxecntes with Reference to the Fnture ... .•.... '1189 
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Experiment Stations. 

Tbe time has come when tbe profit of farming in the 
older States is so much a matter of shrewd management 
alld careful attention to every point that tbe farmer wbo 
neglects these things is pretty sure to fail in his vocation. 
You cannot now simply "tickle the earth and make her 
laugb with a harve!!t;" you have got to do far more. 
Farmers have now begun to realize this as they never did 
before; and, among the many instrumentalities which tbey 
have called in to their aid, one of the newest and most im­
portant is tbe Agricultural Experiment Station. 

1'he Experiment Station is not an American invention. 
It grew from a necessity which only the older countries 
vividly feel; and so it was imported here, if we are not at 
fault, from Germany. There is no subject on which the 
Germans do not spend thought; and even in their univet·­
silies, wbere the subtleties of Fichte and Hegel employ the 
human mind at one end of the scale, the practical work of 
the house doctor suggests thought at the other. It must 
seem well that this is so and tbat all the agricultural intar· 
ests are made a public concel'Ll. For farming is the OCCIl­
pation that feeds the world. If it is prosperous, the Wall 
Street!! of the world are prosperous too; and tbis means uni­
versal comfort and succe�s. 

But tbe reader asks, perhaps, what it is that the Experi­
ment Station does. The Hour, published in thi!l city, gives 
the following brief account of its object: The Experiment 
Station is a farm, fully equipplld and office red by tbe State, 
and set apart for the purpose of making experiments with fer­
tilizers and origillal maDlll'eS, soils, waters, milk, cattle food, 
etc. It examines seeds that are suspected of adulteration, 
01' that are imperfect in any way; it classifies and reports 
upon all the various weeds, and makes studies of the differ­
ent insect pests, while not forgetting to name the insects 
wbich are beneficial to t.he farmer. It is evident that in 
this way, through scientific investigators, a body of in­
formation can be procured which soon becomes of tbe 
utmost value to every farmer, and wbich he could not pos­
sibly afford to attain, if be could by any means attain it, 
for himself. 

In tbe single matter of fertilizers-which are described as 
"commercial," because they are manufactured for sale­
tbe benefit which the Connecticut Experiment Station bas 
done alone has been incalculable. Hundreds and thou­
sands of tons of worthless stuff had been sold to farmers 
before careful experiments proved tbeir worthlessness, 
under names of dttractive sound, that can no longer be sold 
to farmers wbo keep abreast of the times, and which are, 
therefore, virtually driven from the market. Even the re­
lative value of fertilizers thar are good is a point desirable 
to know; and the Experiment Slation gives it,crediting the 
exact proportions and kind of matter that enter into each, 
so that all who will may know about them and make no 
mistake. 

New York, Connecticnt, and Ohio are among the few 
States that have establisbed the Experiment Station; and the 
second annultl report of the latter bas just been issued. 
Its ex.periments the past year have been especially tho­
rough with reference to wheat and corn culture, and 
are extremely userul to farmers everywhere. Those relat­
ing to wheat were published in September last, in a sepa­
rate bulletin, and were widely circulated before the present 
harvested crop was put in. The experiments were not sim­
ply confined" to comparative tests of varieties, or yields 
of ddinite aI'eas under the influence of different methods of 
culture and different manures." Tbey include, as well, a 
careful study of the quality and vigor of the seed: the 
growth of the root; "the result of checking growth in one 
direction iil order to stimulate at another; the effects of self 
and cross fertilization;" the best time and conditiou for per· 
forming the various proct'sses of planting, manuring, culti­
vating, harvesting, and marketing; the treatment of insect 
enemies and diseases; a study of climatic couditions, etc. 
All these matters, so far as they can be, are well tabulated, 
and accompanied by literal text iu explanation thereof. 

The station takes into consideration also potatoes and 
garden vegetables, grasses and forage plants, and fruits and 
flowers. Its work upon the dairy and upon forestry is also 
given, so that nothing whicb concerns the farmer has been 
left undone. Fifty analyses of different kinds have been 
made, and over four hundred kinds of seeds have been 
tested dul'ing the past year. A great· Variety of grasses, 
weeds, grain, fruit, and vegetables have been I'eceived from 
farmers to be named and identified, and answers have been 
given in every case. In fact, the station is a natural bnreau 
for inqniry, and wherever it exists it expects to be sel·vice­
able through private cOITespondence to the great constitu­
ency wbich it represents. Its montbly bulletins and yearly 
reports are accessible to all, and agl'icultural papers, and the 
press generally, circulate its conclusions on aU the sub­
jects to which it is devoted. 

Other things which it does are to inv('stigate and suggeat 
remedies for rust, smut, mildew; to show the effect of dif­
ferent rations used to fatten stock, and the effect of the 
!lame upon the various dairy products; and the suscepti­
bility of different breeds to different influences. All the 
processes of setting milk, separating cream, making butter, 
and tbe diseases of horses and cows, come within its pro­
vincc. Nor is drying and preserving fruit forgotten. The 
farmer is also told a very necespary thing in tbis age of 
rapid and reckless forest destruction-how the best trees 
can be easily and cbeaply grown from tbe seed. Tbe best 
time to cut timber. and the way to preserve' it, is likewise 
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sbown. This service alone will be, in time, of untold I. The carbohydrates of bran are digested by mall to but 
benefit, not only to one State but to the whole country. a slight degree. 

No State has ever devoted the public funds-small in II. The nutritive salts of the wheat grain are contained 
amount though they are for this service-to better account chiefly in the bran, and, therefore, when bread is eaten to 
than tbey render through tbe Experiment Station. The tbe exclusioc of other foods, the kinds of bread wbich con· 
services such an institution renders in a single fleld in one tain these elements are the more valuable. When, however, 
year vastly overpays the whole expense of the Station for a as is usually the case, bread is used as an adjunct to otber 
long term of years. It is lamentable that the great body of foods which contain tbe inorgauic nutritive elements, a. 
farmers, as yet, themselves know so little about it; but they white bread offers, weight for weight, more available food 
will come tu know, in time, when its means of doing good than does one contaiuing bran. 
will be immensely increased. IlL That by far the major portion of the gluten of wheat 

04 , .  I • exists in the central four· fifths of the grain, entirely inde-
The Economics oC Lead. pendent of the -cells of tbe fourth bran layer (the so·called 

At the works of Messrs. Locke, Blackett & Co., London, "gluten cells"). Further, that the cells last named, even 
may be seen the manufacture of sheet lead, lead tubing, red when thoroughly cooked, are Tittle if at all affected by pas­
lead, and white lead. The sheet lead is prepared by pouring sage througb the digesti ve tract of the healthy adult. 
melted lead on a flat iron plate, and afterward rolling it be- IV. That in an Ol·dinary mixed diet the retention of bran 
tween iron rollol's. In the production of lead tube tbe lead in flour is a false economy, as its presence so quickens per­
is contained in a cylindrical vessel heated to a degree suf- istaltic action liS to prevent the complete digestion and ab­
Dcient to soften but not to melt it. A piston propelled by sorption, not only of the proteids present in the branny food, 
hydraulic power forces the softened lead tbrough an orifice but also of other foodstuffs ingested at the same time. 
the size of the pipe desired, in wbich is fitted concentrically V. That, inasmuch as in the bran of wheat as ordinarily 
a mandrel, or cylindrical core, the size of the interior of the roughly removed there is adherent a noteworthy amount of 
pipe. The pipe, all formed, is pa�sed over a pulley, and a the true gluten of the endosperm, any process wbich ill the 
coil of the desired weight is wound off on a windlass. production of wheaten flour should remove simply the three 
" Compo" gas tubing is made in a similar manner. cortiral protective layers of tbe grain would yield a flollr at 

To wake red lead, the metal is melted in a shallow layer once cheaper and more nutritious than that ordinarily used. 
in a reverberatory furnace, by the products of combustion - , • I • 
from a coal furnace passing over its surface; being thus Some Facts about Peppermint. 
gradually oxidized and converted into litharge. It is then It may not be generally known, but it is nevertheless the 
extracted, and well ground and lixiviatcd with water. After fact, that tbe United States is the leading producer of pep­
this it is again exposed in a furnace similar to the first, when permlnt and pcppermint oil in the world. It is principally 
the litharge takes up more oxygen, and is converted into red grown in the State of Michigan and in Wayne Count,y, New 
lead. After another grinding aud lixiviation, and drying by York. Our production of the oil in 1878 reached as high 
exposure to heat, it is ready for use. as 150,000 pounds, but in 1883 the yield WIlS computed at 

The manufacture of white lend is rather more complicated. not more tha.n 35,000 pounds. This year a larger acreage 
Litharge is groulld and well washed in water until it is COll- bas been planted, hut prices have advanced on account of 
verted into an impalpable paste. A certain proportion of the decreased stocks. The usual annual consnmption of 
common salt is then mixed with it, which has the effect of the world is about 100,000 pounds, but it is expected there 
precipitating an insoluble chloride of lead. This is allowed will be a considerable increase this year, as al�o in other es­
to settle, and is then treated with carbonic acid gas, whicb sential oils, on account of appreheusion of cholera. Pep­

is supplied by menns of a lime kiln. This secures the forma- permint is grown to best ad vantage in good garden soils, 
tion of white lead, which consists of a. mixture of oxide and but requires an ahundance of moisture. An acre will grow 
carbonate of lead. It is well washed, in order to remove all plants enough to yield from eight to fifteen pounds of oil, 
traces of soda, cblorine, etc.; and tbe white lead is then according to tbe age of the plant and the locality, and the 
dried for use. The process for extracting silver from lend price is from $3.25 to $3. 75 a pound. There are no large 
was also to be seen. For this purpose zinc is added to the lead farms entirely devoted to this product, but it is cultivated in 
when in a melted state, and it forms an alloywitb the silver, small quantities by many farmers. It is used in medicine, 
which is less fusible tban the lead, and at the same time confectionery, and for perfumery, and is diluted with alco­
lighter in specific gravity. Taking advantage of this prin- hoI and W'lter to make e�ence of peppermint. It is also 
ciple, by means of a progressive process, passing the less largely used hy sanitary engiueers for testing joints and 
fusible portions forward from one pan to another, an alloy traps, a few drops poured in a wash bowl or closet making 
of zinc and silver, containing but a small proportion of lead, its presence sensible to smell at any imperrect joints in a 
is ultimately obtained. This is cast into hollow cylinders, pipe leading therefrom, its pungent odor not being appa­
and submitted to a blowpipe heat in peculiarly constructed rently at all affected by tbe sewer gases. Peppermint Is to 
furnaces, which has the effect of volatilizing the principal a considerable extent adulterated with castor oil, oil of tur­
pt·oportion of the zinc and lead, leaving the silver in a com- pentine, and oil of pennyroyal, but these adulterations can 
paratively pure state. be detected without much difficulty. 

Another process of manufacturing litbarge was also in .. , • I .. 
operation, consisting of blowing steam into contact witb Freight Cars. 
melted lead. The litharge yielded by this process is in a The rapidity with which freight cars are constructed at 
peculiar crystalline condition, well suited for the manufac- the Mt. Clare shops of the Baltimore & Ohio Railroad is 
ture of while lead as above described. quite I'emarkable, the National Oar-Builder says. A gang of 

04 , • , .. nine men can build a box car of the kind that is illustrated 
Nutritive Value oC Branny Food,s. and described in the Oar-Builder, in one day. A cnr has 

At a recent meeting of the College of Physicians of Phil. been built in nine hOUrs, by as many men, but ten hours is 
adelphia a valuable paper on tbis suhject was presented by considered the regulation time. In tbe old freigbt sbops at 
Drs. N. A. Randolph and A. E. Rousel. Tbe following are this place there are four tracks for construct.ion, and upon 
their conclusions: tbese four gangs of men tum out 24 cars per week. If 

The experiments of Rubner leave no doubt that a white more than tbis is done, the men are paid for overtime. The 
bread contains more assimilable nutriment tban one made Bide and end frames are put togetber on the floor of t�e car, 
from the wbole wheat does, but this does not render it a de- and then set up. The sides are set UI) in four sections, but 
sirable foodstuff for exclusive use. On the contrary, a witbout the plates. The plates are then lifted and held to 
weaned but still quite young omnivorous mammal tbrives tbe level of the girtbs by blocking sticks underneatb. The 
better upon an exclusive diet of bran bread tban on white, plates have no holes in them for the rods to go through, but 
and, presumably, because the eartby and alkaline salts are there are six castings bolted to the plates, and the rods nre run 
present in greater abllndance in tbe former, and also because through these castings, after whiC;b the stick is lifted upon 
the indigestible constituents tend to give to tbe intestinal the frame and driven into place. The end frames are then 
contents that bulk and consistence which are e�sential to the lifted, the corner politi! put in place and pinned to t.be side 
hygiene of the digestive tract. But, as bas been shown by frames. The whole end frame, like the sections of the 
Edward Smitb and others, the branny scales are needlessly sides, is framed sepamtely and is set up in a few minutes. 
irritating, and unduly hasten the passage of food* but par- The use of castings and sill bolts makes this method of 

tially digested. The end which popular hygiene attempts frllming possible, and leaves the timbers solid where tbey 

to effect by the retention of bran in breadstuffs can be better ·would be the most weakened by boring holes. The bolt 

attained by other means. Tbus, the nutritive salts of food holes for the castings pass through the neutral axis of the 

so frequently lost in ordinary methods of preparation are t.imber, causing little or no diminution of its strength. 

readily restored hy the concentration of the liquor in wbich The specifications Cor tbese cars call for first class timber, 

meats and vegetables are cooked into a soup stock as is tbe inspection of whicb is very rigid. An abundant supply 

practiced in almost every French kitchen. Again, tbe v�rjous I of oak is obtai lied along tbe line of the road; it is of excellent 

fresh green vegetables used as salads yield in abundance these quality, and the sources from which it comes are not likely 

inorganic foodstuffs, tbe presence of which we have seen is to be exhausted for a good while yet. 
indis�nsable to normal tissue activity. A furtber advantage 04 , • I ... 

of tbese and other succulent vegetables lies in the fact that The NeW' England Institute Fair, Boston. 

tbeir cellulose, while efficient in giving proper bulk and con- The fonrth Bnnllal industrial exhibition of the New Eng· 

sistenc�e to tbe stools, is, as compared with bran scales, soft land Manufacturers' and Mechanics' Institute will open iu 

and un irritating to the digestive tract. Boston, Sept. 3. So far as can be judged by presellt indica-
From tbe facts, old and new, which have been presented, tions, this year's fair will compare favombly with the highly 

the following deductions appeal' to us justifiable: creditable expositions which have preceded it. A specialty 

• An observation worthy of mention In this connection is that of Rnb­
ner, who finds that, while the presence of much woody fiber Rnd harder 

cellulose In the Intestinal contents Indnces the papP81!'e of stools contain­
Ing an excess of undigested proteid foods, the absorption of fat. nnd� 
'be IllUDe cWM1il.lonBls Dot materially dected. 

will be made of the agricultural and mineral wealth of the 
South and West and of Mexico, Rnd New England industry 
in aU its branches will be fully represented. Boston and its 
vicinity have many places pleasant to visit in tbe em'ly fall, 
and tbese exblbitions have proved very attractive. 
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Atmospheric Changes at Nice. 
Since the appearance of the brilliant sunsets, Messrs. 

Thollon and Perrotin have noticed that the sky at Nice 
seems to have lost much of its ordinary transparency. They 
have been accustomed, on every fair day, to examine the 
sky in the neighborhood of the sun, placing themselves 
near the border of the shadow projected by one of the ob­
servatory buildings. When thus sheltered from the direct 
rays of the sun, they have noticed in former years that the 
blue of the sky continued to the very borders of the solar 
disk. If they were so placed that the disk was almost a 
tangent to the border of the screen, but still invisible, no 
increase in the brilliancy of illumination indicated the place 
where the point of tangency would be fonnd. This is now 
no longer the case. Since tbe month of November, even 
upon the brightest days, the sun appears constantly sur­
rounded by a circular fringe of dazzling white light, slightly 
tinged with red at its outer edge, and with blue on the inner 
edge. There is a sort of ill-defined corona, with an appa­
rent radius of about fifteen degrees. It would be interesting 
to know whether this fact is general, and whether it can be 
consid ered as connected with the volcanic dust or other 
causes of the late brilliant twilights.-Ohron. Jndustr. 

.. , . , . 
PORTABLE BARN. 

The frame of the barn is formed of transverse sections, 
each of which is composed of a center post and two side 
posts, united by horizontal bars. The central top beam is 
mortised to fit tenons on the center posts, and its endR pro­
ject beyond the frame, and are provided with short stand­
ards in which a long roller is journaled. The roller is turned 
by a pulley at one end. A piece of sail cloth, rubber, or 
other suitable material is secured at its middle to the rollel·. 
At the top of each side post is a notched bracket, in which 
the side top bars, which also project beyond the ends of the 
frame, are held. In the ends of the bars are joul'll aled end 

Jtitutifi t !tutrica:u. 
Orange, as submitted by Mr. Croes, is $329,860, though 
much of this work would not be needed for some years. 

Rain water is to be excl uded. The estimate covers the 
laying of 40 miles of stoneware sewer pipes, calked with 
oakum and packed with cement. 

.. 4 . ' . 
SPRING SEAT FOR WAGONS. 

The illustration herewith represents a way of holding 
wagon seat and similar springs in place, to prevent them 
from canting over when the wagon tips on sidehills or in 
passing over obstructions. The bars on which the ends of 
the seat rest are loosely connected with a stay bar, the latter 
passing down through keepers in the frame on which the 
springs rest, and also through keepers in the cross piece be­
low. The bars on which the seat rests are rounded, and the 
stay bar is bent at the end below the cross piece to prevent 
its being withdrawn from its keepers. The loose connection 
between the stay bars and the bars on which the seat reets, 
with the rouuding of the latter, tends to prevent the stay 
bars from being broken, while al lowing the seat to move 
sufficiently in a lateral direction to ride easily over rough 
roads. 

For further information relative to the patent which has 
been granted on this seat, address Mr. Johll Hodgess, Loyal­
ton, Cal. 

What Next ? 
The MMhanical World (London) makes the following in­

vid{ous remarks respecting an American invention: 
The resources of inventive genius are not yet exhausted 

in the United States, the writer truth fully remarks, and then 
hp, proceeds to say that some one who has probably heard 
somebody's grandfather remark that it is much more economi­
cal to supply boilet· furnaces with beated air in preference 
to ail' under ordinary atmospheric condi l ions, has conceived 
the idea of heating the air before going to the furnaces by 

first passing it round the 
steam dome of the boiler. 
This is about the latest de-
velopment we have met with 

[AUGUST 16. 1 884. 
Cbangeable Signs. 

Make a wooden sign in the noual mannlJr, and have a pro­
ject ing moulding around it that projects one inch out from 
the face of l he sign; now cut thin grooves into the moulding, 
one inch apart, al lowing each cut to reach to the surface of 
the sign ; in each of these grooves .insert strips of tin, one 
inch wide, and long enough to reach across the signboard; 
when so arrenged take out the strips of tin, and place them 

HODGESS' SPRIN G SEAT FOR WAGONS. 

edge to edge on a level surface; paint any desired words on 
their united surface; when dry, reverse them and paint 
other words on the other side; now finish your letteri ng as 
usual on the signboard, and put the thin strips in conect 
order in the grooves ; this will complete a sign that will read 
three different ways. 

of the notion of robbing .. 4 • , .. 
Peter to pay Paul, and reo LUMBER GRADER'S COMBINATION TOOL. 
minds one of the story of the Upon the lower end of a handle made of strong, tough 
four p�rsons who went on an wood is fitted a steel  head, B, provided at one end with an 
excursIOn and .

played cards ax blade and at the other with a canter, which is inclined 
all tbe way WIth such good I toward the handle and has a chisel edge end. '],he other 
luck al! round that each one end of the handle is squared and is fitted with a metal band, �ade Il lS expenses for the out- across which and the end of the handle is formed a groove, 
mg. Probably the mventor from the bottom of which extends a recess into the hand�. 
has not rrfiected that if air be Fitting in the receflS is a saw blade H provided with a 
heated from 32° Fah. to 512° tubular handle, F, that fits in the gr�ove

'
. At one end of 

Fall. no chemical change the saw handle is a thumbscrew for holding a lumber lead, 
would be effected , but its J, in place. At the center of one side of the handle is a 
bulk would be doubled, and flange, 0, above which rests a thumbscrew in the band to he would require to send hold the saw in place, Near the head upon one side of the t wice the v 0 I u m e of air handle, A, is a stud, K (Fig. 3), and upon the other side is a 
through his furnaces to burn scale of inches. Upon one edge of this handle is placed a the same amount of fuel. For k thic ness gauge, consisting of a bar, L, having two prongs 

KEYS & SLAUGHTER'S PORTABLE BARN. 

example, if the oxygen of 
300, 000 cubic feet at atmo­
spheric temperalure be re 

adapted to be driven into the handle, and having a finger, 
M, projecting upward from one end. Sliding upon the oar 
is a finger provided with a thumbscrew. Fig. 2 is a section 
through Fig. 1 .  

rollers, each of which has a pulley and a piece of cloth at­
tached to it. 

A portable barn made after this plan can be erected or 
taken down very easily and quickly, and folded very com­
pactly for transportation. 

This invention has been patented by Messrs. B. C. Kcys 
and A. J. Slaughter, of Murray, Ky. 

. � .  � .. 
SeW"erage t'or a ToW"n ot' 1 0, 000. 

The town of East Orange, N. J. , population about 
10 . 000, has lately introduced wal er, and is now about to put 
in a sewerage system. The water consumption is 300,000 
gallons daily, and that is the estimated amount of sewerage 
to be disposed of. As this is an inland town, surrounded by 
seveml other ci ties, without communication with the sea, it 
is necessary to adopt some local method for the disposal of 
sP,Wage. The engineer, Mr. J. J. R.  Croes, has advised the 
sawdust filtration system, using the Farquhar-Oldham filter, 
with the addition of a small percentage of perchloride of 
ir<>n. The peculiar construction of this filter will be seen 
by refereuce to the illustration in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 291 .  

The plal l recommen dpd includes a tight masonry receiving 
tank at the outlet, and a steam pump to lift the sewage 20 
feet above the filter into another tank, where tbe perchloride 
of iron is added to deodorize the sewage; the discharge from 
the filter is clear and harmless. 

To purify 100, 000 gallons of sewage per day the tank and 
pumps are estimated to cost $3, 000, and a filter, 8 feet in di­
ameter, $3, 000 ; 5 gallons of perchloride of iron, costing 
$ 1 . 50, and 60 cubic feet of sawdust would be required 
daily. 

To purify 300,000 gallons per day the cost would probably 
be $15, 000 for plant; the labor in both cases is estimated at 
$5 per day. The preparation of land for receiving the 
filtrated sewage and transmitting it to the streams would cost 
about $�50 per acre ; three acres of ground would suffice for 
the present demands of East Orange. Sub-surface irrigation, 
by laying a network of tile drains 10 inches under ground, 
would cost $2, 000 per acre. 

'I'he approximate estimate for the entire sewerage of East 

quired for the combustion of 
one ton of coal, it would require that of 600, 000 cubic feet if 
raised to 512°, a volume which, as C. Wye Williams points 
out, no natural draught would be equa\ to. Sir Humphry 
Davy tells us that by heating gases strongly which burn with 
difficulty the continued inflamlllation becomes easy, so that 
we have his testimony in favor of heating the gas rather 
than the air, and although he did not try the effect of heat­
iug the air and thus expanding it, he tried the effect of con­
densing it, and he ascertained that both " the l ight and heat 
of the flames of sulphur and hydrogen were increased in air 
condensed four times. " But then Humphry Davy Iiv€d 
some time ago and is old-fasllioned, and we shall expect 
next to hear that some other aspiring genius will have taken 
out a patent for heating the air by passing round the whole 
boiler before going to the furnace. Probably the best re­
sults will ultimat.ely be obtained by combustion under pres­
sure with heated air, for it is certainly true tbat the air must 
be heated before i..,combiues with the fuel. How to do this 
successfully befiWe passing the grate bars bas yet to be 
solved. 

The Mosquito's Instrument ot' Torture. 
A writer in the London Sportsman thus describes a mos­

quito as seen under a microscope : 
It appears that in the " bill " of the little beast alone there 

are no fewer than five distinct surgical instrnments. These 
are described as a lance, two neat saws, a suction pump, and 
a small Corliss engine. It appears that when a "  skeeter " 
settles down to his work upon a nice tender portion of the 
human frame the lance is first pushed into the flesh, then 
the two saws, placed back to back, begin to work up and 
down to enlarge the hole, then the pump is inserted, and the 
victim's blood is siphoned up to the reRervoirs carried be­
hind, and finally, to complete the cruelty of the performance, 
the wretch drops a quantity of puis on into the wound to keep 
it irritated. Then the diminitive fiend takes a fly around 
just to digest your gore, and makes tracks for a fresh victim, 
or if the first has been of unusual good quality he returns to 
the same happy hUDting ground. The mosquito's marvelous 
energy, combined with. his portable operating chest, make 
him at once a terrOI' and a pest. 

With this tool the grader need not stop to turn tlle lumber, 
as by entering the canter point beneath the board it can be 

CALL'S LUMBER GRADER'S COMBINATION TOOL. 

easily turned up for inspection. He can always stand ovet· 
the center cross pieces of the pile of lumber, from which posi­
tion the lumber can be easily bandIed. l!'l'Ozen boards can be 
separated by a sharp rap with the point, D, at one corner of 
and between the boards. The gauge is for trying the thick­
ness of the lumber, and may be set to any desired fraction 
of an inch. By placing the stud against one edge of a board, 
the width can be seen at a glance. The saw is convenient 
for trimming off the ends of boards, and the ax for chop· 
ping off ice and trimmill g off the stubs short. 

Further particulars regarding this handy tool may be ob­
tained by addressing the inventor, Mr. Jamas F. Call, of 
Clear Lake, Wis 
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AUGUST 1 6, 1 884.] 
Railroads or the United States. 

The seventeenth annual issue of • •  Poor's Railroad Man­
ual ,"  which has just appeared, rully maintains the high 
reputation heretofore attained by this publication . It is a 
complete compendium of information touChing the railroads 
of the United States, giving their length, equipment, share 
capital, funded and floating debts, cost of roads and equip­
ment, traffic operations, earnings and payments, 
etc. All who have investments in such property, 
or who think of tbus employing their means, 
cannot fail to do so with a better understanding 
af ter looking over the facts presented in this 
volume. 

There were 6,753 miles of railroad built in the 
United States in 1883, making a total length of 
121,592 miles of road built up to tbe 1st of Janu­
ary last. We have nearly 1alf the railroad 
mileage of the world, Germany, Great Britain, 
France, Russia, and Austria following next in 
order, but the length of our railroads considera­
bly exceeds that of all the European lines com­
bined. The total amount of liabilities of our 
railroads, on account of stock and debts, is now 
$7,495.47 1 , 31 1, an enormous amount, certainly; 
but it appears that their uet earnings for 1883 
were 4 '49 per cent, which is an extremely good 
average showing, when it is remembered how 
largely their stocks and bonds have been watered_ 
The " Manual " estimates the actual cost of these 
railroads at only about one-half of tbe amount of 
their funded and floating debts, and that they 
are thus really paying an annual interest equal to 
9 per cent of their cost. 

The railroad freigbt transported in 1883 
amounted to 400, 453,439 Ions, the value of which, 
at only $25 to the ton, would have exceeded 
$10,000, 000,000. The total length of all tracks 
was 149, 183 miles, of which 78,49 1 miles were 
laid with steel rails. The number of locomotive 
engiues employed was 23, 823 ; of freight cars, 
748,661 ; of passenger cars, 17, 899 ; of baggage, 
mail, and express cars, 5, 948. 

- I ._� .. 
MEANS FOR TRANSMITTING MOTION. 

The object of an invention recently pal ented 
by Mr. W. A. Rollins, of Wyattville, County of 
Surrey, England, is to provide a device for trans­
mitting motion from one part of machinel'y to 
another, in one direction, in sucb a manner that 
the parts can be revolved independently in the 
reverse directioo. The independent shafts, A, 
are each formed with an enlargemeut. B, on tbe end surface 
of which are ratchet teeth. These enlargements project into 
the tubular ends of squared hollow bosses, c, prOjecting from 
the opposite sides of a wheel, D, held betweens the ends of 
the shafts. In eacb boss is held a block, E, in such a man­
ner that it. can slide longitudinally, but must turn with the 
boss. On the outer end of eacb block are ratchet teeth, and 
between the blocks and wheel are springs for keeping the 
blocks engl1.ged with the enlargements. When the macbine 
is moved so that the teet h will engage with each other the 
wheel , D, will revolve, but when moved in the opposit.e 
direction Ihe teeth will slide past each other. Shafts can be 
coupled in a similar manner, and when this improvement is 
applied to tricycles the running wheels are 
operated from the midd le wheel, the other 
parts remaining unchanged. Fig. 3 is a 
cross section through x x, and Fig. 4 a sec­
tion through 'II 'll. In addition to simplicity 
and cheapness of construction, this ar­
rangement admits of perfectly plain drive 
wbeels being used in mowing machines, 
thus avoiding the expense of making a 
geared driving wheel and the necessity of 
replacing this expensive ,wheel entire if a 
cog in it gets hroken. The clogging by 
grass, dirt, etc. , in the gearing of the drive 
wheel is entirely obviated in this device. 
It is not contemplated to alter, further than 
this, tbe systems now in use, but to apply 
this arrangement to existing machines. 
Further particulars may be obtained from 
Messrs_ Seely & Howell, of 14 Stone 
Street, New York City. 

• •  • 
Dry Batteries. 

Jtitntifit !tutritnn. 
HOT AIR FURNACE. 

The main object of the invention herewith illustrated is 
to provide an economic and effective heating furnace. Fig. 
1 is a perspective view with parts broken away to show the 
interior ; Figs. 2 and 3 are horizontal half sections, the first 
being above the grate, and the second showing the air pas­
sage under the ash pit; Figs. 4 and I) are details. The fire 

5. 

TRAVIS' HOT AIR FURNACE. 

chamber has an extended area of grate surface to permit the 
building of a thin fire, and at tbe same time secure the 
requisite amount of heat with an ordinary draught. The 
grate is supported upon flanges, J, upon the sides of I he fire 
pot, which are provided with air passages, 8, that conduct 
the heated air up into and tbrough the fire pot lining, whence 
it passes over the upper edge of the fire pot to promote com­
hustion of the gases. 

The perpendicular walls of the ash pit are arranged, one 
in line with the fwnt side of the fire pot, while the other 
forms a continuation of one wall of the downwardly opening 
deflector. The front of the ash pit has openings covered by 
a sl ide to regulate the draught, admitted both directly into 
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behind each of the openings, Q, and a valve is hung in each 
of the two openings, R, in the rear part of the beater, one 
on each side of the parl ition. The former admit or cut off 
hot air from tbe rear part of the passage, while the latter 
admit or cut off cold air from the rear part of the passage. 

The fire brick lining, G, composed of sections titting in  
the sides and ends of  the fire chamber, is formed with ver­

tical channels passing tbrough from top to bot­
tom. The channels terminate in a reces!; made 
in the lower end Ilf the lining. This recess per­
mits the air to pass up through the channels 
in the lining to tbe chamber above the fire 
pot. 

The air is isolated from contact with the walls 
of the furnace, and, being heated, the combus­
tion of the gases is more surely effected. The 
crown sheet, C, made in separately removable 
sections of cast iron, is fitted upon the fire 
chamber and extended to the rear. The liir 
chamber and deflector, E, forms the fire back of 
the pot, and between its upper end and the 
crown sheet is an opening for the passage of 
the products of combustion. The lower end 
of this chamber opens into an air inlet under 
the ash pit, and its sides into a surrounding 
air chambel·. 

The upper end and sides of a second air cham­
ber, F, placed mid way between that just de­
scribed and Ihe end of the furnace, open iuto the 
surrounding  air chamber, whi le its lower end is 
a little distance from tbe furnace bottom_ Pass­
ing through the crown plate and the lower plate 
is a series of air tubes, L, whose upper ends are 
flanged, in order that they may be supported 
without the use of rivets or similar fasten­
ing8. 

A hot air chamber surrounds tbe fire chamber 
and tbe case inclosing the tubes and deflector�. 
The entire heater, save the fire chamber, is di­
vided longitudinally by a vertical partition into 
two equal compartments of about equal size. 
Two dampers, K, are hung �o as to be operated 
independently from the outside. Similar damp­
ers are arranged in the smoke pIpe. Either 
compartment is readily accessible to permit sepa­
rate cleaning, the purpose being to permit the 
cleaning of the heater W Ithout ext,ingUishing the 
fire. Heat is conducted from the heater through 
a pipe at. the top. 

Further information r egarding this invention 
may be ohtained by addressing either Mr. J. 

Travis or Mr. J. W. Travis, 1 04 Franklin Street, Chicago, Ill. 

The Kerr Wood PavelDent. 
In this city, on Fi fth Avenue, between 32d and 33d 

Streets, there is heing laid a pavement which is new to tbis 
country, although some 500,000 square �'ards of it have been 
put down in Paris, and 800, 000 in London. In principle it 
is a concrete pavement covered WIth a wooden cushon or 
carpeting. 

The descri ption of the process by which it is laid is de­
scribed by Engineering News as follows : Tbe roadbed is first 
covered with a 6 inch coating of concrete compo�ed of Port­
land cement and broken ston e, finishing off with a top dre�s-

ing of Portland cement and fine gravel or 
sand. Upon Ul is  are laid blocks of com­
mon red pine of the size commonly 
used in Nicholson pavement. Between 
these blocks are left spaces of about 
one-th ird of an inch wide into which is 
poured bitumen or asphalt for an inch 
in depth. This fastens them to the 
foundation of concrete and to one an­
otber. After thlR bas set, the crevices are 
filled completely with Portland cement, 
and the whole is covered witb fine sharp 
gravel , which is ground into the pores 
of the wood and forms a protectIve coat­
ing. '1'he  wooden blocks are previously 
treated with creosote to protect them 
from decay and to prevent them from 
swell ing when wet. A space of 3 inches 
is also left betw een the wooden blocks and 
the curbing on each side as a species of 
expansion joint . 

MM. Becquerel and Onimus have been 
experimenting on dry batteries. Many 
have endeavored to obtain a dry cell by 
mixing sand with chlorhydrate of ammo­

ROLLINS' DEVICE FOR TRA�eMITTING MOTION. 

The actual first cost of thIS pavement 
is somewhat more tban that of Belgian 
blocks, but the plan upon whICh it has 
been put down in Paris is that known as 
tbe annnity system, in which the company 

nia. The two above mentioned obtained a modification of 
tbis process by mixing plaster with tbe exciting liquid, and 
tben allowing it to solidify. As this plan can only be 
adopted witb those cells wbich work only when tbe circuit 
is closed, the chlorhydrate of ammonia and chloride of zinc 
cells are the only ones that can be used to any advantage. 
Instead of using plaster only, MM. Becquerel and Onimus 
sometimes mix peroxide of manganese or sesquioxi d e  of iron 
with it. In these cases the E. M F is sligh Lly greater. When 
the· battery has run down , all that is required is to moisten 
with more exciting l iquid. The quantity of exciting liquid 
being a minimum, the total electrical energy is also a mini­
mum.-The Electrician. 

or above the fire pot as occasion may require; by this means 
the exact amouut of air necessary for the consumption of 
the gases from the fuel iu combustion can be obtained.  The 
bottom of tbe ash pit is made of a thin me\'al plate, H, that 
forms the upper wall of au air passage, the bot tom of which 
is form�d by the bottom plate of the furnace. Air enterIng 
through the two openiugs, 0, is affected by t"e heat of the  
thin bol tom plate of  the ash pit. The air passage i s  divid· 
ed about central ly by a partition, D ,  and has t'NO openings 
1It its front aud two  at its rear, the latter admitting the air 
to the compartments of the heater. Placed at right angles 
to tbe partitio�, D, are deflectors, P, which cau�,e tbe air to 
travel over the greatest possible splice. A valve is arranged 

contracts to lay the pavement and keep if in repair for eIght. 
een years for an annuity of about one dollar per square me­
ter. This annuity was computed on a basis which should 
render the expense to the city one-hal f the cost of maIntaIn ing 
a pavement for tbe eighteen years previous to the contract. 

In this connection we give the statistics com pi led by Col . 
Haywood, the London engineer in charge of street con­
struction, in regard to the security of footing afforded by 
different kinds of pavement. As a result of observatIOns 
extending over sixty days he found tbat a borse would travel 
117 miles on asphalt ,  134 on stone, and 446 on wood pave­
ment before falling, and that falls occurring on wood pave­
ment were by far the least serious. 
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A.merlcan Enterprl.e A.broad. 
Manu facturers in this coun try, while fully alive to sup­

plying the home market, fertile in expedients to meet or an· 
ticipate demands, have much to learn from European manu· 
facturers in the way of buil ding up foreign trade. Let a 
demand for manufactured goods, especially for macbinery, 
develop itsel f anywhere, and the representatives of English 
and Frencb houses w ill be found on the ground industriously 
working up the business. They appreciate, instinctively, 
that trade will not look after them, that they must seek the 
trade, and, wbat is to the point, they thoroughly understand 
the advantages of bei ng first in the field. In respect to guid­
ing trade in desired directions, aggressiveness i� abso�utely 
essential ; custom-habit-is a thing not easily changed, and 
those who commence buying goods of some particular manu­
facture are not easily turned in otber directions. It is this 
quality of aggressiveness that American machinery manu­
facturers, when it comes to looking for foreign custom, 
lack. Sitting quietly at home, depen ding on the good qual­
ity or even cheapness of products, will u ot answer tbe pur­
pose in such cases. The matter must be brougbt personally 
and perSistently before desired customers-something that 
American manufacturers are not backward in in regard to 
home trade, but seem to fail to appreciate the greater neces· 
sity for in foreign trade. 

European coun tries have oue advantage iu respect to for­
eigu trade not possessed by this cou ntry, viz. : the lo wer 
rates of wages prevailing there operate to induce European 
en gineers and mecbanics to accept situations in countries in 
process of mechanical development that would not be ac­
cepted by AmericanR, and the preferences and in fluences of 
those accepti ng such situations are naturally in favor of 
trade with the countries from which they come. This has 
been found in many instances to have had considerable ef· 
fect against A.merican enterprise abt'Oad ; but, after all, tbis 
is at the most only a hinderance. Not w i thstand ing tbis and 
perhaps some other advantages possessed by European 
countries, tllere are unimproved opportunities for in troduc­
ing American machinery abroad that require only persisteu t 
effort to yield good results.- Chicago Journal of Oommerce. 

• • • • •  
Railway Patents. 

Mr. Geo. F. Frelinghuysen, in  the American &,71'000 
Journal, takes to task the paten tees o f  rai lroad improve­
ments for chargin g  railroad officials w i th illiberality toward 
inventors in refusing to adopt  their inventions as soon ns 
presen ted to the railroad officials' consideration. Mr. J!'re­
linghuysen says : 

The i n ven tors and patentees wbo are doubtless much dis­
appoin ted that they are n ot immediately besieged by tlie 
rai l road officials for the privilege of placing the devices dis­
closed in thei r last paten t  on all the railroads of the United 
States, should remember that. letters paten t  are not granted 
liS rewards to the favorites, as used to he the case, but are 
s i mply a grant of security for their inven t ion s ;  and tliat the 
value of the pat ent depends on the value of the i nvention 
wh ich the patent covers and the business ability and perse­
verance of  the paten tee. The general misu nderstandi ng tn 
this regard leads Dlany to follow after a shado w which they 
feel confiden t will  give them fortune when it is once em­
bodied in a patent .  That patents have, and doubtless wi l l  
be  the means of securing great riches, is  n ot my purpose to  
dispute, but I insist that i n  order to be of any value they 
m ust discover a new and useful device, w hich is largely 
needed, 01' for which a large demand can be created, and 
must tben be managed and pusbed wi lli  business ability. 

Inventions  in railway appl iances differ from most other 
i n ventions, in that it is i m poss ible for the inventor to m ake 
any eXIJerimen tal trials of his  i n vention, as fe w persons bave 
private rail ways or influence suffici e n t  to gain permission to 
make tbe trial, even at the ir  own expense, wb ich is ordinarily 
heavy, and beyond the means  of the in ventor. This leads 
them to apply for aml obtain patents foL' their inven tions be­
fore testing them, which latter wonld in many cases have 
been sufficient to convince tbem of the impracticability of 
the devices patented . 

The rail road world was not long iu takillg up the auto­
matic couplings, the air brake, i n terlock ing s w i tches, and 
i mproved frogs, n ot to mention tbe fisb joints, heavy steel 
rails, and stone ballast. The trouhle witb the railway 
patents l ies more in the poverty of invention shown by the 
paten tees than in any l ack of desire on the part of tlie man­
agements for iw provements, 01' disposi t ion to rob the in­
ventors o f  the fru i t  o f  thei r labor. An examination of some 
of the patents shows clearly that the  i n vtntion is made for 
the sake of obtain ing a paten t, instead of the patent bei ng 
obtai ned to secure the invention. This is �uch a prostitu­
tion of the Patent Act t h at tbere can be little wonder and 
less pity that tbe patentees do not reap rich rewards there· 
from. There is plenty of chance left for these inven tive be­
ings to reap a rich reward if tbey wi l l  only patent an i nven­
tion instead of in ver:ting II. patent. 

The couplings are not perfect ; the brakes are not always 
to he relied on ; air brakes wi l l  not · ,  let go " quickly enough, 
and sometimes not at all ,  until the valve is opened by hand, 
and hand brakes are too slow, and expose tbe brakeman in 
case of acciden t. 

There is no way o f  taking on coal witbout stopping. The 
heatin g  appl iances for ca rs are very imperfect ; the ventilat­
ing arrangements, cspecially in cold weather, might be 
deemed not to exist, so far are they from being perfect. 
There are plenty of ways of roasting one's feet and having 
a draught about the head, or freezing tbe feet and heating 
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the head, but to make a pure, warm, evenly distributed at- [ the material of which the paper is made il-l soaked with a 
mosphere in a car is unknown,  or at least unpracticed. �olution of wax, resin, or oil soap, and then treated w ith 

The tracks, rail joints, switches, frogs, ties, and baUast ; a solution of aluminum Rulphate ; in this m an ner i nsoluble 
taking on and putting off baggage ; stor ing and selling aluminum oleate is produced upon the fiber. Zinc sulphate 
tickets ; accom modating, assorting, ILn d  direct ing passengers ; is often used as a substitute for alu minum sulphate. 
receiving, handling, and delivering freight in  packages or in Though common writing paper lieing not quite waterproof, 
bulk, are all subjects capable of improvements, which would yet, by comparing it with un sized paper, it is not difficult  to 
appeal to the pocket of the " soulless corporations ,"  and be conceive that the impermeability of un sized paper 1'01' li­
of advantage to the successful inventor, and a benefit to the quids wi l l  depend on the formation of insoluble soap.--In-
public. dU8trie Zeitung. 

There is no use of trying to in ven t tbe Westinghouse brake -"-A.-
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again , n or tbe old-fashioned coupler, neither can the Miller 
Professor Tuck's e lectric submarine  torpedo boat looks coupler be revived, nor the Jennings appropriated. 

at a l i ttle distance very much as if it had been constructed Tbe numerous railway patents which never see tbe light 
of even an experimental use can only have the effect of dis. by laying a large row boat, upside down, on top of another 

. th s ho e th f t ' to make ad large row boat, fastening it tbere, and painti ng them hoth couraglllg 0 e w se em, rom rylllg -
. th s b h Th h I ' v ntw· 8 m y sea green .  The shell is of iron, bowever. The boat is thirty vances III e ame ranc . ose w 0 lave ,n e n a 

be sure of having them appreciated , notwithstanding the feet long. It i s  ballasted with lead, so as to sink to tbe 
water's edge, and its displacemen t is twe n ty tons. contrary experience of the many patentees. 

Remember that a patent only gi ves au exclugive right. It In the center of what may be called tbe deck is sunk a 

sim ply excludes all others from using the th ing patented well h ole. By a sim ple air lock arrangement it affords a 

' th t ·  . · tb th t t • 0 d . passage between the interior and the exterior of tlle vessel, 
WI ou . paylllg or arrangmg WI e pa en ee WI' s Olng, 
and must be without value, the Journal adds, unless th e even when the vessel is wholly under water. It is also the 

captain's look out station, and is capped w ith a dome of thing patented is sucb that others will elect to use it, and 
P th II· ens fee It' f th " 1  e heavy glass, so that if he chooses he can exclude the water ay- e c e or roya les 01' e pnvi eg . 

In.oluble Soap. 
The term soap commonly designates a product prepared 

by the action of canstic. alkalies-potassium or sodi um caus· 
tic-upon fats, fatty oils, and resin,  e. g. , tallow, lard, whale, 
palm, olive, cocoanut, linseed , cottonseed oil ,  and colo­
phony. It has been shown by the experi ments of Chevreul  
relative to the chemical nature of  fats, that they are com­
posed of oleic, palmitic, and stearic acid,  and glycerin e  as 
tlle basic con stituen t ; hence, fats are natural products to 
wbich cbemistry the term salt applies. By substituting al­
kali for glycerine in fats, soap is produced ; the process of 
substitution is called saponification. WlIen sod i u m  caustic 
is employed as substHuting agent, sodiu m  soap-castile soap 
-is produced ; potassium canstic forms also soaps which are 
of  a more· or leas jelly-like consistency ;  while glycerine be­
comes liberated. 

and stand in the pit with his head and shoulders above the 
top of tbe boat, or he can leave the glass off a11(1 stand there 
in  a diving suit. Close to b is hand is a signaling steering 
apparatus, which t ransmi ts his orders to the h p,lmsmun down 
below. The boat has  three rudders, one an ordinary verti­
cal rudder at the stern, and the other t wo horizontal blades 
on the port and starboard quarters. These last belp to 
govern the boat's movements up and down. To sink bel', 
water is pumped into her compartments ; to raise ber, air is 
pumped i n ,  and the water is forced out. Compressed air is 
8tored aboard iu six inch pipes. There is also an apparatus 
for reoxygen ating air that has already been breathed. 
Moreover, there is  a simple arrangement by w ll ich the ends 
of two rubber tubes can be floated up to the surface of the 
water and opened to the su pply of fresh air up there. 

An electric motor, driven by force from storage batteries, 
runs the propeller. The interior, which is arranged for a 
cre w of four or five men, is ligh ted by incandescent lamps. 

It is n ot our purpose to describe the process for maki ug An indicat or sh ows tbe distance of the boat beneath tbe 
ordin ary soa p, but to study the condi t ion  w hich canses the surface. The estimated speed of the boat under water is  
formation of  insoluble soap ; and we shall also notice that eigh t  knots. 
not sufficient attention has been paid to the i mportance of The torpedoes are to be carried outside tbe vessel, one at 
these latter preparations in diverse branches of pr actical art. the pro w an d  one at the  stern. They are to be held there in 
Al kal i  soap is soluble in water and a few other liqui d s ;  all iron cylindrical sheaths by electro magnets, which w ill re­
other soaps are insoluble. This insolubi l ity is turned to lease them when the current is cut off. They are ballasted 
advantage, and hecomes the very principl e  of chemi cal pro- with cork, and after placi ng one o f them the torpedo boat  re­
cesses. When a small quanti t y of an aqueous soap solntion tires to a d istance, u n reeli ng as it goes two wires, by wbich, 
is ad ded to water which contai ns carbo l l ate o f  l ime, the at a proper distance, the torpedo is fired. 
characteristic property of the solut ion becomes destroyed, it The lead bal last proved insufficient to siuk the boat below 
has ceased to impart to the water the tendency of lather ; a the water. O n a recen t  trial neal' the Delamater i ro n  works, 
further addition of the solution will ult i mately transfer to this ci ty, a crew of three men wen t aboard ber, und, with 
the water the property of forming a lather when agitated. Mr. John Rice as captai n,  a test was made o f  tbe electri c 
The cause of this de portment has to be ascri bed to the pres· engine. It d rove the boat several miles up and dow n  the 
eu celof l i me, which transforms the alkali soap into all insoln· river lit a speed of ten knots, says the Ne w  York Sun She 
ble calcium soap. answered her rudder weI ! .  She will soon he tried under 

Upon this fact is based the determ i u at ion of the hardness water. 
of water by means of an alcoholic or aqueous soap solution ; • • • • • 
and it is also evident that the use of 8uch water for washing Waterproof Varnish Cor Paper. 
purposes involves a loss on soap. A similar result is ob- l:3ays the Pltoto. News: III very many cases waterproof var-
tained wheh water con tains other metallic salt� ; the pres · nishes are useful, and among their uses may be men tioned 
ence of magnesium sulphate causes tbe formation of insolu- their application to laboratory labels and t<heir nse for the 
ble magnesium soap, copper sulphate precipitates insolUble fix ing of drawin gs. 
copper soap and sodium or potassium sulphate. l'hu�, an There are many such varnishes, but, accord ing to our own 
insoluble soap is produced when a solution of the respecti ve experience, one of the best is a th i n  solutiou of gutta perch a 
metallic �a1ts is introduced i nto a soap solution. in benzole, and such a varnish may be made by dissol ving 

Insoluble sQaps constitute the essen tial part of  pain ts. one 01' t w o parts of fine gutta perch a foil in a h und red 
When zinc oxide is used witb oil as paint, the formation of parts of benzol. The heat of a wal er bath serves to make 
a waterproof coating depends on the production of  an in· the gutta percha dissolve tolerably quickly, but if it is 
soluble zinc so ap ;  and in all paints and varnishes contain- necessary to have the preparation at once, tbe  gntta 
ing metallic oxides or metallic salts such a process takes percha may be dissol ved in a little chl oroform, and this 
place. In medicine insoluble soaps are cal led plasters, e g. , is theu m ixed w ith tlle required bulk of benzol e. Paper 
lead plaster. The most val uable property of these pre para- which bas been coated with t h is varnish can be easily 
tions is their i mpenetrabi l ity for water. Wben casts of written , drawn,  or painted upon ; and it must be I 'emem· 
gypsum are covered with dust it is qui te difficult to cleanse be red that the gutta percha varnish does n ot mal, e the 
them, yet when the surface of such casts is impregn ated paper transparen t  or spotted. It is known that guu a  
with stearic acid they have t h e  appearance of meerscbau m , percba slo wly oxidizes i n  t b e  ail', and becomes con vertcd 
and are not affected when washed w i th water. Another into a bri ttle resin ;  but this oxidation product is itsel f a 
prod uct of sapon ification, which gives to castR of gypsum, waterproofin g  agent. 
wben applied as a coating, a heautiful green,  bronze·like Alcobolic solutions of resins tend to make papers more 01' 
color, is prepared by introducing copper and ferrosulphate less transparent , b ut the following varn ish, prepared with 
into an aqueous soap soution ; the precipitate, consisting o f  acetone, is not suhject to this  drawback. 
a mixture of i ron and copper soap, is mixed with litharge One part of dam mar is d issolved in six parts of aceto ne, 
an d wax. the materials being allowed to digest togeth er for som e  

Of all metallic oxides for t h e  preparation of insoluble weeks; t h e  clear liquid i s  n o w  decanted off, and mixed with 
soaps, alumina is the ·.nost valuable ; it possesses a great its o w n  volume of plain collodion. 
affinity for organic fiber, and tbus becomes a suitable medi- An other method of making a waterproof varnish for 
um for fixing dyes �lpon cotton goods. The fiber, bei ng im- paper consists in digesting 30 parts of w h i t e  sh pllac with 
pregnated with aluminum acetate as mordant, is steeped into 300 parts of etber, and then agitating the solution witb 15  
a dyebath and in  immediately coated w ith an insoluble parts of  finely powdered white lead ; on filtering the solu· 
lake, or when iEtrodnced into a soap solution hecomes cov· l i on, it  will be fouud tbat the white lead has been very ef· 
ered with an insoluble aluminum soap, which also fills up fectual in clarifyillg the solution. 
the pores of tbe tiber. By this process tbe fabric has ac· The above resinous varnish gives more luster tban tbb 
qui red the prc.perty of being waterproof. It has been sug· gutta percha varnish, but the latter gives far more flexibility, 
gested some years ago to increase tbe dUl'ability of railroad a con siderable advantage in many cases. 
ties and woud in general by impregn ation with alumi num Not only silver prints, but also collotypes, and often pbo· 
oleate. It suffices to im pregn ate the wood with alumin u m  to-mechanical impressions, may often be advantageously 
acetate ,  and then immerse it in a soap solut ion ; by repeat- ] treated with one of tbe above varnishes ; and it must not be 
ing this  procedure the desired result will be obtai ned. Such forgotten that anything which protects a silver print again�1 
a process i�\ employed in tbe manufacture of sized paper ;  damp serves to diminish the tendency to fading. 
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DREDGING A't OAKLAND, CAL. 

A part of the extensive harbor improvements in progress 
at O akland, neal' San Francisco, consists in the excavat io l l  
of a t idal basi n to imp rove the scour, at 0 1' neal' tl ie harbor 
entrance. The mate rial rem oved by the d redging operati o n s  
i s  deposited in  adjoi n ing salt marshes, and retained t h e re by 
means of embankments constructed along the shore line, so 
that a considerable area w i l l  be reclaimed.  Fig. 2 sho ws Ule  
floating discharge pipe  that  carries away the mud.  The dredg. 
ing machines em ployed a re, says 
Enginef.1'ing,on the �ame pri nciple 
as those used at the Grand Am­
sterdam Canal Works, that is to 
say, t h ey belong to the type in 
which the material to be raised 
is first reduced by suitable ma­
cbinery to a condit ion of mud, 
and then pum ped to the surface, 
and delivered by means of a pipe 
\ine. 

Fig. 1 ill ustrates the general 
form of the d redg i n g  machinery 
used at Oilkland Harbor. Tbe 
submerged and. mixing part of 
tlte  arrangem e n t  cOl l sists of a 
h orizon t.a l wheel w i th plo wshares 
attached arou n d  the lower face. 
By mean s of steam power on 
the boat, rotation is given to this 
w h �el ,  w h ich is i n cl osed in a 
cas i ng. so t hat w ater can enter 
only on the under sidt'o On the 
t o p  of this cas ing is fixed the 
r i s i n g  mai n ,  20 i ncbes i n  diame­
ter, of a ce n tr i fugal pump,  6 feeL 
in  diameter, placed on the hoat. 
The delivery main of t h i s  pump, 
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o r  an average o f  30,000 yards per month. In one month o f  consumption o f  smoke i n  their locomotives. It is believed 
th is  period there were moved over 60, 000 yards, through a t.hat success has been attain ed in No. 85, and thMe w ho 
distance of 1 , 100 feet. The tot al ex pense per day of ten travel behind that hi g locomotivc the com i ng snm mer w i ll 
hour .. ; of one o f  these machines, includi l l g  interest, depreeia- not ltave to close the w i n dows of their  cars. either in the 
tio u ,  and. i nsurance, amounts to 100 d ol i ars , or  about 20l. ,  tun nel or elsewhere, so far as smoke in con cerned. The 
and in connection w i Lh the work there are other expenses, smoke consnmer is iu  itself s imple en ough , bei ng me rely 
as fol lows : t w o  pipes, one in front  o f the firebox a n d  ( lne in the rear, 

1 .  The construct ion and maintenance of levees or em bank- each of w h ich  admits jet s of  steam into the flames, r is ing 
ments for  confining the freshly dredged material. 2. The · through t.he burning coal. T h e  steam effects per fect com­

Fig. 2.-THE FLOATING DISCHARGE PIPES. 

bust ion,  and w h i l e  c ()[lI p lelely 
consuming the s moke makes a 
gain also in the hellt obtai ll ed. 
Usually, w hen the fireman is 
th rowing in coal or sti rri n g  the  
fi re ,  and for a few moments after 
each operation,  a cloud of �moke 
pours from the c h i m ney of tbe 
locomotive. III tbe wlt ol e  tri p 
to Albany (w here tb e engi n e  was 
taken off) n othing that was visi­
ble came from the chim ney ex­
cept the escape steam. The im­
provemen t was wonderful , and 
the Cen tral official s seem to be 
just ified in feeli ng that t hey are 
a little a head of the rest of the 
world with their new device. 
So far only two or t h ree loco­
motives have been supplied with 
the smoke consumers, but others 
are to be soon. 

" Tbe trip to Al bany was also 
n o t e wortby because the  engine 
ran the whole 147 miles from 
New York w ithout stopping for 

also 20 inches in diam eter', is exten ded from the vessel by a I services of nine or ten men to guide tbe flow and dislribu­
l i n e  of w rought  iron pipe,  with ball and socket joints and tion of the material as it is delivered. The cost of previo lls 
ru LJber conn e(�tion s ;  it is supported in posi t ion to the marsh dredging operat ions Oil the Pacific coast by ordinary appl i­
where the mud is deli ven�d. By this arrangement ,  which is ances has averaged 24 cents. or Is. , per yard, while the maxi­
shown clearly i n  t.he p n gravings, the mate rial exca vated , mum expe use per yard , with the system we now describe, is 
after being mixed , passes d irectly througb the  p u m p  and a max i m u m  of 6 cents, falling in some eases to 5 cents per 
del ivery mains,  and only comes to rest when i t  i�  disch arg- yard. The Oakland Harbor dredging operations aTe under 
ed. As m ucb a8 40 per cent of solid matter can be carried the con trol o f Col . G. H. Mendell , of the United States aorps 

wat er, oiling up,  or anything 
else. The company are aiming 

to introduce th is  idpl\ in al l their  fast tra iD� .  O f  courst' , 
water enough could be carried in a t�nder sufficien tly 
large for such !\ tri p.  But the w eigh t would heat 
the journals. The plan adopted is to scoo p u p  a fresh 
supply of waler from troughs laid at intervals bet ween the 
rails, the t rain hold ing its h ead way and never s top ping a 
mome n t .  To ru n  an engine so far w i thout o i l ing  requi res 
alterat ions in the oil cu ps, e tc . , but all t b e  d iffic u l ties h a 'l'e 
been overcome, and the long run was made successful ly. 
The improvement sbows that the Central Road keeps up 
with the times. " 

in t h i s  w ay,  but 15 per cen t is found by experi e n ce to be of Army Enginecrs. 
the mORt con venien t  a m oun t ;  one obvious ad vantage re�uJt· 
ing from tillS dilut ion being tlmt the sol i d  material is more 
widely and uniformly distributed over the area to be re o 
ch imed . 

The pump is driven hy a paj ,· of e n gi n es having cy l inders 

. . •  1 .  
One Hundred and Forty-seven Mlles without a Stop. 

The New York Central a n d  Hudson River is runn ing 
special newspaper train s  to Al bany, and of  a recent tr ip  the 
Ne w York Tribune speaks as fo l low s :  

• • • J ., 
Keeping Wood In Moist Ground. 

A Brooklyn ,  N. Y. , carpen ter w r i tes us that, in  186�, he 

Fig. l .-DREDGING APPARATUS AT OAKLAND HARBOR, CALIFORNIA. 

16 inches i n  diameter and 20 inch stroke, and t w o  ot her  en­
gines w i tb cyl inders 1 2  inches in diameter and 12 inch 
s l roke d rive the cutt ing and mi xing gear, the winches, 
hoists, etc. Steam of  90 pounds to 95 pounds pressure is 
supplied by two 100 horse power boi lers. The greatest 
lengt h of delivery pipes em ployed has been 2,850 feet, a n d  
through this lengtb 41,000 cubic yards of mnd were de­
li vere d in 190 hours. During a period of eight months one 
I)f tbese macbines taised and deposited 250,000 cubic yards, 

.. For the trip of the Tribune's special traill from New 
York, Mr. Toucey, Gen eral Superi ntende n t  of the Central  
and Hudson River roads, de t ai led locomotive No. 85, 
George Rel l l ingto ll engi neer. No. 85 has only recently 
come from the sh op, where c�rtnin slight but important 
alter'ltions were made in  the engine, in  which Mr. Toucey 
and MI". Bucbanan, Su perinte l l dent of Motive Power, have 
been greatly intprested. For ten years the Ne w York Oeo.­
tral Company bas been trying to perfect some plan for the 

laid down some ol d painted half-inch door pan ela as a floor­
i n g  for a coal bin at the rear of his  yard, an d that, on taking 
them u p  seven years. afterward, they were just n s  sound as 
if t h ey had been but recently cut fro m a thrifty l i v ing tree, 
although so pliable with moisture that he  could h ave bent 
one of the m  arou n d  a six inch stove pipe. Our correspon ­
den t suggests that the painting of railroad ties, or coa ting 
them with white lead and oil, would be very eflicaciOWl for 
their preservation. 
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THE ADRICAN WATCH WORKS. 

( Oontinued from first page.)  
out 30,000 in a s ingle  month, and 30,000 watches are n eeded 
all the t ime in the finishing rooms to enable the hands to 
work to advan tage . 

Out of the American Watch Company all the others have 
orig inated , namely, t hose at Elgiu, Rockford , Aurora, and 
Springfield , Ill. ; at Springfield, Mass. ; Lancaster, Penn . ; 
Nashua, N. H. ; Columbus, 0. ; Fredonia, N. Y. ; Marion , 
N. J. ; besides others that have failed and others j ust start­
ing. Taking no notice of cheap, inferior goods, there are 
made, on an average, 3,650 wa tches a day by n ine firot-clai's 
factories. According to Mr. Robbi ns' estimate, the val ue 
of  So year's product of gold and si l ver watches in this co u n ­

try exceeds $16, 000, 009 ; a n d  t h e  busi n ess d irectly a n d  indi­
rectly furnishes em ployme n t  for 100,000 person s. 

The factory at Waltham is  located on an expan sion of the 
Charles R ivcr, and is  e n v i roned by parks maintained at the 
company 's expen se. The rooms are thorough ly ven tilated, 
and all the sanitary arrangements are excellent. Conse ­
qnently the  operatives are a remarkably bealthy, clean ly � 
and bright set of people, mostly young persons, w b ose UII ­
impaired eyesight a n d  steady n erves qualify them for the 
dei icate work before them. Intel ligence and in t egri ty are 
also requi red i n  a business involving the handling of quanti­
ties of precious metal s and jewels. 

Jtitufifi t Imtritau. 
the pi vot that works in it. A few turns of the polisher 
would make a change.  Hence m icroscopic measurement 
has to he resorted to in fitti ng pivots to jewels. But orcH­
narily, in a ssembling parts together, no measurement  is 
necessary, but they are used exactly as they come from t b e  
machines. Furthermore, automatism in tools is  the com ing 
necessity for cheapening labor. The American Watch Com­
pany already uses many automatic and sem i-automatic t ools, 

[AUGUST 16, 1884. 
Experiments have also been made up to 2 1 , 600 beats to the 
hour (or 6 to the second), called " fast train ;" but resul ts are 
not satisfactory. Ex perience has proved the " quick traill ,. 

watches to be the best timekeepers. 
The factory watches are all " lever escapement , "  uni­

versally accepted as best for pocket t imepieces. The 
lever consists of a pallet and fork, and recei ves an osc i l la­
tory movement from the escape wheel . The balance, to 

For certain kind s of work female operativeA are preferred , 
on account of their  greater delicacy and rapidity of mani pu­
lation ; and it should be added t h at women get the same 
wages as men for doing the same kind and amoun t  of work. 
All the apartments are l igh ted by large windows by day­
time, and for night work therc are 200 i ncandescent el ectric 
lamps and 3,500 gaslights, requi ri ng over 22� m i les of 
piping. There are 38 furnaces using gas as fuel .  

and i s  constantly in­
venting more. 'r'he 
work thus seclued i s  so 
nearly perfect t h a t 
should any part of a 
watch fail in actnal use 
the owner need only 
sen d on the nu mber 
of the movement to 
enable the factory to 
supply an exact dupli­
cate 0 f the par t .  Tbe 
order could be sent by 
postal card, and fil led 
by return mail . To 
facilitate th is a sysl em. 
atic record is kept ; and 
this i s  so well done 
that any watch ordered 
could be located at any 
stage in its manufac­
ture ; and the same 
could be done for 1 ,  000 
or for 1 0, 000 watches. 

SCREW MAKING ROOM.-AMERICAN WATCH no. 

T here a re 25 disti nct departments, each h a ving its fore­
man , and all in  telephonic commun ication witb the cent ral 
office. Mr. Ezra C. Fitch is Superintendent ,  recen tly at the 
head of the salesrooms, at N o. 5 Bond Street ,  New York. 
G. H. Shirley is Assistant Super intendent,  E. A. Ma rsh i s  
the Master Mechanic, and D .  H. Churcb Master Watch· 
maker, through whose kindness the w riter had access to the 
various departm ents. 

The " movement  " of a watch is made up of two plates w h ich the lever i mparts motion through the medium of the 
and the whetls.  etc. , between them. It m ay be as wel\, be- roller jewel pass i ng al t ernately in and ont of the fork, regu ­
fore going further,  t o  refresh the reader's mem ory as t o  t i l e  l ates t h e  whole  machine.  I t  con si sts of a comparati vely 
general m echanism of a w atch. T b e  pl ates are kn own as heavy w heel run n i n g  on an axis w ith fin e ly adjusted pivots, 
the pi l lar plate and the top plate.  On full plate watches the and w i th  the l east possib le  fri ct i on ; and a h air "pring at­
most pecul iar thing is the barrel br idge, the obj ect of w h ich tached at one end to tbe balance w hee l and at the  other t.o 
i s  to allow room for the mai n spri ng. A t h ree-quarter plate th� bal ance cock, w hich is fastened to the top plate. The 
i s  flush and the top plate not cut through, t.he main spring value of the hair spring is to determ ine the speed with which 

Most of the foremen and a number of the hands have been 
in the employ of the company for from t wenty to twenty­
five years. The " Foremen's Association , "  of which Mr. H. 
N. Fisher is  President, meets once a mon th 10  discuss matters 
relating to the advancement of the w ork. Probably few 
persons realize how many distinct operations are required to 
produce a si ngle watch. The managers themselves did not 
like to make a statement unti l  at my request the question 
was laid before the  foremen : " How many di stinct mechani­
cal operat ions are required in order to construct one of the  
grade of w atch movements described as an 1 8  size. ful l  plate, 
stem-winder, jeweled 4 pairs ? " Each fOl'eman made a l ist 
of the operati on s in his o w n  department, and tbe startling 
sum total was 3, 746 ; and the number would be considerably 
larger for some of th e  higher grades. 

It is evident that the mere finish of a watch i s  no test of 
its excellence. The greatest pains are taken by th e Ameri can 
Watch Company in perfect ing the original model. Every 
variety of design and appli ance that h uman ingenui ty can 
devise is sought for ; and a retin u e  of special artists, 
drallghtsmen, and inventors is continually busy to make 
each part and process as economical and acclll'ate as possi­
ble. The various machines are thoroughly a n d  exquisitely 
exact. They are all made in the extensive machine shops 

THE CASE MAKING DEPARTMENT. 

being narrower tuan in t he former. All Amer ican watches 
have what is cal led a goi ng barrel, instead of the fusee, pre­
ferred i n  the English system, thou gh long discarded by the 
i:l wiss as superfluous. The going barrel contains  the mai n  
spring, a n d  dri ves t b e  center wheel an d pinion, which re­
volve once an hour, carrying the minute b a n d .  The 
third w h eel and pinion are simply in termed iate be­
t ween tbe center wheel and the fourth wheel, which carries 

THE AMERICAN WATCH CO.-THE PINION ROOM. 

belon ging to the company. A great hue and cry has been on its staff the second hand, revolving once a minute. The 
raised in Europe against machine-made w atches , as if neC/lS- fourth wheel also d rives the escape wheel, so called because 
earily clumsy and defective ; whereas the reverse is true. In it only lets one tooth escape at a time, bringing the machine 
the anxiety to seclll'e a high finish, many a hand-made watch t.o a dead stop five times every second. They used to make 
is polished to death.  The aim of the American Watch Com- all watches with 14,400 beats to the hour (01' 4 to the sec· 
pany is to secure actual interchangeability of pieces. It on d) ; this is called " slow train, "  and is now obsol ete except 
may be too much to say that the corresponding parts of all for one-quarter second or " stop watches. " Tbe Engl ish 
their w atches are identically alike. But they will come standard w as advanced to 16, 200 beats to the hOll r (4%, to 
within one ten-thousandths of an inch of i t l  e. g. , a jewel the second). The S w iss and American standard is 18, 000 
hole· should be two ten thousandths of an inch larger than beats to the hour (5 to the second), called " quick train . " 

the balance wheel vi brates 
(i. e. , five beats a second) . 
The balance is bimetallic. 
to correct the contraction 
0 1' expansion of the h air 
spring, 80 t hat the watch 
may r u n  true regardless of 

temperature. 
The m inute and hour 

wheels  are located under 
:he d ial ,  anrt are driven hy 
a system of gearing. The 
cannon pinion fits frictiun 
tight on the center sl a.ff, 
being so put on to enable 
the h ands to be set . The 
cannon pi n ion drives th e  
minute w heel, and the  

minute pinion drives the hour w h eel ; the  proportion being 
such that w hile the former revolves once an hour, the lal te r  
re volves once i n  twel ve hOll l's. Most of  tb e  wal ches n o w  
made are w o u n d  up b y  turn i ng t h e  stem o f  I he case, and 
the hands also are set by a sim ilar  device,  dispensi ng wbolly 
w i th the w atch key. 

The safety of all this complicated movement from any 
injnry th at might result from the breaking of the m ain 
spri n g  i s  secured by a safety-pin i on scre w i n g  on to the 
arbor of the center wheel by a triple l eft han d thread .  
Sh ould the mainspring break, the recoil would merely un­
screw tbis  pin ion, alld thus release the whole movement 
without any consequent damage. 

A volume would be needed to describe all tile 3, 746 ope­
rations required for the construction of an ordinary watch . 
But a general description of the main departments may 
meet the demands oi the prespnt article.  

The Plate Room is where they manufacture the pillar and 
top plates. The matf'rial used is gen erally brass, although 
nickel is used for some of the more costly w atches. The 
p l n tes are rough p unched by the Scovill Mann facturi ng 
Co. , at Waterbury, Conn . ,  and brought in th is form to 
Walth a m. Eigh ty operations are required for  the pil lar 
plate alone.  These incl u d e faci ng off both sides ; punch i ng 
for dial feet, which are gu i d es through all subsequ en t  ope­
rations ; turn ing for diameters ; dri ll ing, countersinking, 
burring, recessing,  tapping, stoning , n umberi llg, finis hing 
both sides ; putting in the pil lars aud turning and drilling 
them ; mak ing and i nserting the cl ick stud ; cut ting recesses 
for the lever arm, the ba rrel, and the various wheel s ;  put­
ting in the minute wheel pinion, and drilling and cupping 
the train holes. The pillar plates are then distributed in 
set,s of ten trays, ten boxes to a tray, ready t o  receive the 
other parts. The top plate also goes through a like process, 
being punched, recessed, m illed , pierced by screw holes, 
num bered, d rilled , tapped, and stoned, potance put in, and 
the plates distributed. The parts being assembled and 
screwed together, several operations are performed , aft er  
which they are taken apart and finally distr ibuted. DlII' ing 
this process, at various times, the plates have t o  be boil(;d 
in soapsuds to clean them from dirt. The barrel bridge is 
also punched, trimmed , stamped th rice, milled, recessed, 
and distributed. The balance cock is trimmed, flatted on 
emery wheels, turued to thickness, the star wheel regulator 
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put on (an improvement on the arm regulator) ; it is stamped. 
burred , d ri ] jp.d, tapped, beveled,  etc. , an d  finally they are 
st rung u p  by hundr�ds to be sent to the jeweling room. 

The ratchet cap for the wi nding wheel is turned,  dri l l ed, 
recessed, etc. , fi nished, and sent to the gilding room. Thus 
there are 157 operations i n  tbe plate room alone, as I m ade 
out my list  goin g  from bench to be n ch ,  only a portion of 
which are i n d icated above, but each requiring great care 
and precision. My fi rst intention was to go through each 
departmen t  w ith equal thoroughness ;  but the task would 
h ave taken a month, and the results w ould have required 
many ex plan at ions to mak e them general ly intelligi hle to 
an y hut ex pert.s. Hence in describing re­
maining departments I shall give salient points  
in stead of detailed processes. ThePress Room 
is in cbarge of N. P. Mulloy. The first thing 
that was exh i bited was a sort of cabinet, in 
whose glass jars anrl t iny d rawers arc myriads 
of parts of w atche�, each sort labeled, e. g. , 
regulators, yokes, forks, cam cl icks, lever 
springs, winning wbeels, train w heels, gold 
and steel balances, hour h ands, minute hands, 
second hanris, etc. , everything in short tbat 
can be made by punching. 

The effect is st.riking of seeing so many ob­
jects of a kind massed together, e. g. , 10,000 
second hands in one j ar-t he result of one 
day's work in  tbat l i n e, tbe mon thly order 
cal l ing for 160,000. Tb� con n ting is done 
by weight. A box of  cen ter wheels,  was 
w eighed i n  my presence, and fou nd to weigb 
1 46% oz. A s ing le  ounce was then weighed,  
and the wh �els were counted and fou n d  to number 136. Con­
seque ntly i t  was ascertai ned Ihat there were 19, 979 wheels 
i n  the box. Some idea of the mult i plicity of o peratio n s  i n  
thi s  department may b e  had on l earn ing that there are ovel' 
200 d ifferent sorts of h ands now mad e !  Many parts made 
here, and in other departmen ts, are so small as to be almost 
microscopic, and m eaSll rements have to be marle by a fine 
gauge micrometer. Curious t o  see the working of tbe i nstru­
ment, I measured a single hail', finding it to be r/lflf of a cen­
timeter in diameter. M!...JY operations bave to be verified to  
witbin "';lflf of a centimeter, i. e. , to trr the thickn ess of a 
human hair l 

Visitors a l ways notice with in terest tbe double row of 
iron tum blers whirl i ng oddly in evelY way, use d for brigb t­
ening by attri t ion the steel works w hich are too minute to 
be pol ished by hand. 

The Pin'ion Room, in  care of Martin Thomas, who b as been 
in the em ploy of the comphny for 2<1 years, has an other 
cabinet of jars, boxes . and d rawers, with pi ll ionS' of every 
sort an d in every stage. Probably as much is i nvolved in 
perfecting the p in ion ;; as in  any other de partment of  w atch 
mak ing. Every t h i n g  m u st be as exact as possible. The 
process begi us  w i th cutting the wires to be used in lengths 
of ] 8  inches. Tben these are cut automatically to the 
right length s, roughed out ,  and pointed. Five or six turn­
ings fol low, and thl'1l the leaves (or teeth) 
are cut. It has long been known that these 
should be epicycloidal in form ; but under 
the old sy stem it was difficult to effect this 
with desirable exactness. Drawings on a 
large scale could be made with mathemati­
cal precision ; but it was an other thing to 
reprod uce them i n  almost miscroscopic 
miniature. And then, it is said ,  that many 
workmen had a singular prejudice to 
these pe culiar teeth, fancying than to reo 
semble bishops' mi ters ! Here the �upe­
riority of machinery over hand work is 
visible. Mach i nes have no prejudices nor 
restb etic noti ons, and are as able to shape 
a l ittle pin ion exactly as the great w heels 
of the largest engine. The cutters and 
polishers of the machine  for making the 
pinions are them selves k ept true and i n  
perfect order b y  a mach i n e  in vented for 
giving the exact epicyc10idal form. The 
final result is that, when al l the parts of 
the watch are assembled and set in motion, 
the action is perfectly smooth and contin­
uous, an end that cannot be secured in any 
other way. This statement h 01rls good for 
all grades of w atches made here, the 
cheapest as we l l  as the most costly. 

After the leaves have been cut, the pin­
ions are hardened and tempered, polished 
and fi n i shed ready for use. Seven barrels 
of fionr a month are consumed in making 
dough for various uses, besides m any barrPls of pith , and 
quantities of ronge and Vien na l i me. At the time of my visit 
pinions for 100,000 watches were actual ly going through the 
w orks. 

The Screw Department exhi bits the perfection of autom atic 
machinery more visibly than any other. The foreman, Mr. 
C. H. Mann, a.�sured me that, were it not for the necessity 
of hand finhhing some of the finest work, there would not 
be needed more than a dozen workmen to make the dai ly a ver­
age of 100,000 screws. Tbere are twenty-foul' of t.hese auto­
matic machines, each maki ng from 3, 000 to 4,000 screws a 
day, not i n cluding nigh t  work. There is also an automatic 
pin machine that makes 20,000 pin s a day Jor use i n  fasten ·  
ing hair springs. All these machines were invented and 

Ititufifi t �mtritau. 
made here. The material used for screws is mostly the 
finest of Stubs steel ; but some of tbem are m ade of brass and 
others of  gold. Most of '.he wire is purcb ased of the proper 
size and sup plied to the machines, which then make the 
scre ws, after which they are hardened and fin isherl. The 
process for common work is to put several huudred screws 
on a block to be  ground off on laps. 

The finest. qual i ty, h o w e ver, have to be finished and blued 
singly, a n d  all coun ted, because d one by the piece. To i l­
lustrate the possibilities of this department, Mr. Robbins as­
su red me that from steel wire, costi ng the company but $5.00 

tbey could m ake 247,000 scre ws, weig b ing one pound, worth 

THE AMERICAN WATCH CO.-THE GILDING ROOM. 

$1,715.00.  Most of the screw s, of course, are of a larger 
size than this. It should be added that in th is ];oom is i n ­
cl uded the roughing out o f  work fvr various parts of the 
w atch ,  e. g., tbe p inions, cen t e r  staffs, etc. 

Gilding Room.-All the brass movements have to be 
gilded, w h i ch is done un der the direction of Mr. C. B. 
Hicks. The parts must first be stoned, then inspec ted, after 
which they are put through a bath of nitric, sulphuric, or  
m uriatic acid .  Having been rinsed, they are brushed w itb 
revolving w i re brusues to prepare them for the gild ing bath. 
Then they are ri n sed in alcohol , dried in saw-d ust,  inspect­
ed, and such as are ready for tIle finishers are folded in tis­
sue paper and sent to their  rooms. 'fhe gild ing is dOl le  
both with electric dynamos and with ol d style Daniell bat­
tery. From $40 to $50 worth of gold is put 011 the works 
of 1,000 w atches in  the p rocess of gilding. An exhaust fan 
carries off all deleterious fumes, perfect ventilation is i t; ­
smed, an d every precaution is taken against any poisonous 
effects from the various chemicals used. 

Balance maki1i{J begins witb a plai n steel blank made of 
best steel. According to the foreman , J. L. Keyser, there 
are 85 operat ions in al l required for m aking an expansi on 
balance. The principal steps are as follows : First the cen ter 
hole  must be dri lled , after which the disk is turned to a t rue 
diameter. It  i s  then forced into a recess of a low brass cap-

THE AMERICAN WATCH CO.-MAKING ESCAPEMENTS. 

Bule, and a ring of higb brass is inserted between them. 
Having been prepared with a borax fiux, it is heated suffi­
ciently to melt the b igh b rass on to the steel. It is  then faced 
off to a definite thickuess, turned, and rolled to condense the 
brass. 1'he  back is  grou n d  and the face recessed ; after 
w h ich the steel is pUl1chl'd, leaving tb e arm. Dri lling, tap­
ping, and finishing follow. Final ly, tbe scre w s ,  22 in 
n umber, are put in, being of different s i zes, weights, and 
metals to conform to the varying strength of the hair 
spring. 

The Escapement includes the roller, roller jewel , pallet 
with its two jewels and arbor, fork and guard pin ,  screws, 
escape wheel and pinion-thi rteen pieces in all-requi ring 
the most exact precision. The mechanical principles in-
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vol ved are such as have been determined by repeated experi­
ments, but cannot be p,asily explained witbout voluminous 
detail.  This department is in charge o f  Mr. H. N. Fisher. 

The escape wheel cutting is dOlle  by an automatic ma­
ch i n e  carrying s ix cutters, three steel and th ree sapphire. 
Fifty wheels are cut at a time, an d it takes six cuts to make 
each of the fifteen teeth. The machine stops when tbey are 
done. Each wheel is tben set on its pin ion and topped , to 
make it  sure that i t  w i l l  ru n  true i n  thc round.  

The garn et pal let  stones are  placed 30 or 40 together, on 
a steel block groun d ,  and finished on one side and then on 
the other. The edges are finished the same way. They are 

then stacked on a g rad uated plate, anrl mark­
ed with a diam ond to be broken off to a 
length. They are then put in a grooverl plate, 
set at the desired angle for the impulse force. 
All are finished wit.h rl iam ond d u st on ivory 
laps. The pol ishing is done with an oscilla· 
tory motion , so as to give less beari n g  for the 
escape wheel .  Jewel pins are shellacked into 
a spin dle, in rect.angular slips, turned w ith a 
d iamond to remove corners, t.hen ground w ith 
copper laps, vnd pol ished with shell  laps 
charged with d i am ond dust. One sirle is 
fiattened for one-third its length , and th an 
they are ready for setting. 

Matching the escapement !s  done i n the 
watch, w l.lich is  regarded as preferable to the 
old meth od o f  doing it  by the dp.pthil lg tool. 

The Jewel making depart m e n t  is under 
the direction of W m. R. Wills .  The first 
object exhibited wa s a cabi net  conta i n ing 

agates and ot her materials for making polishing laps. 
Then a safe was opened containing about $50,000 worth 
of precious stones. To some extent Brazil ian diamonds 
are used for splinters to drill with. But for general 
purposes African diamonds are good enough. Diamo lid 
bortz, in  the rough, cnsts $ 1 . 50 a carat, or $225 an ounce ; an d 
the company requires about 12,000 carats a year. It should 
be noted, however, that, contrary to the popular n otion, 
no watch jewels are m a de of diamonds, because they 
could not be drilled. Glass also is never used, nor 
quartz crystal. The stones Ilsed are rubies, sapphires, 
garnets, and occasionally crysolite and aqua mari ne. A full 
jeweled watch takes 19 jewels, caUed, for tbe pieces to 
which they belong, bahmce, end stone, escape, pal let, 
third, fourth, and center jewels. Every watch has the same 
grade throughout, e. g. , one will  have all gal'll ets, another 
all rubies, etc . 

The balance jewel,  h owever, in all watches is either ruby 
or sapphire. There are 40 different  grades of garn ets ; but  
t he only sort  used h e re is the hard violet fre,m Bohemia and 
Germany. The process of making diamon d d ust is, fi rst, 
by means of a crusher, and then  a steel m ortar beld down 
by heavy wei g h t s. The result is a pow der on e-fi fth d i a­
mond and four-fi fths steel. After separation the dust  is used 
in that state for d i 'lmond saws only ; but, for polishi n g, it is 

grad ed by suecessi ve preci pitation from 
olive oil. The jewels, having been saw ed 
into thin slabs, are next rou n ded to s ize, 
sbaped, drill ed, and faced. The jewel h o l e  
i s  opened t o  a certain s ize, varying from 
0'005 to 0'020 of a cen t imeter, in order to 
:fit the p ivot-a process requiring t h e  fin est 
possible finish and polish,  regardless of 
the quality of tbe stone. There w ere made, 
in the month of June, 350,000 jewels, em­
ploying 255 hands, of whom 175 were 
males. 

The Hair Spring is a tiny thing, but 
has a department of i ts  own under Mr. 
Thomas Gill. The material is steel w ire 
0 '0.22 of a centimeter in d iameter, and 
spun for this special use. It comes in 
coils, and the first t h i n g  done is to draw it 
through ruby and sapphire d ies down to 
0 '018 of a cent imeter. Next, it is  rolled 
fiat between harden eel steel rollers, and 
afterward drawn between pairs of diamond 
dies, from which it comes out 0 '027 of a 
centimeter wide and 0 '908 thick. It is then 
cut into lengths of 14 inches, which are 
wound in little boxes, three in a box, these 
wired together in pairs, face to face, and 
hardened and tempered. They are then 
separated, clean ed by acid, and blued. 
The spring is now attached to a brass collet 
in the cell tel', and to a steel stud at the 
oute r extrl'mity. Gauging the hair spring 

is a delicate operation. The gauge is a dial plate, 7 
inches in diameter, beneath which is a spri n g  of known 
strength attached to the center staff and je weled. This 
rlial is accura.tely divided into 2,000 rlivision s, each 0 01 of 
an inch wide. The hair spring is put on the end of the  
staff, wbere it  is hela by friction ; the stud being atta ched 
to an arm held by an outer ring revolving about the dial, 
which is stationary. O n e  revolution is made each way, and 
the strength of the hair s pring determined by an i ndex hand 
attached to the staff. It is seldom equally strong both 
ways, the variation amounting to from 5° to 100 ; tb e aver­
age strengt.h is abou t 1 ,0000• It takes so many deg r'ees of 
strength in a hair spring to run a certain wei!!ht of balance 
and make the requisite number of beats per hour. All 

© 1884 SCIENTIFIC AMERICAN, INC.



104 "'eitutifi c �mtrieau. [AUGUST 16, 1 884. 
balance wheels are weighed ; the average being 8 grains. I The explanation is that the attachment is thus :first lifted 
One degree on the d ial equals about 4 second s of time an clear from the movement and temporarily detacbed , being 
hour, anci in the balance 0 '01 of a graiu makes the same afterward, by the same pressure, thrown into gearing again 
difference. An exact record is kept of the weight of the by means of a beart cam. 

lodion on the glass plate ; but If the gelatine sbould not be 
sufficien tly softened for this, the back of the paper must be 
treated w i t h  a sponge saturated with hot water. When the 
paper has been removed, the same sponge serves to clear 
away all traces of gelatine from tbe film. A sheet of w h i te 
paper is next taken a n d  laid upon the film, care being taken 
to i n sure cont act al l over by stroking it down with tbe hand 
or w ith a squeegee. The edges of the collodion film .  w hich 
were previou!'ly turned over the  glass, are turned bac k on 
the paper, and the paper, 1I 0W carry ing tbe film, is s lowly 
stripped off the glass. 

balances, which goes w ith the work till it is completed. In  reply to my inquiries, the following statemen t  was 
The last step is the act nal timing and t oning the bail' springs made by Mr. Rob bins, s b o w ing the augmentati on of val ue 
i n  watcbes ; after wbich they are laid a w ay to be used ac- of material by applied ski l l, movements only being con­
cording to their numbers. Each hair spring belongs to its sidered : 
own balance and each balance to itt! o w n  watch, but tbey A watch movement 18 size, weighs 1 oz. 19 dwt. Troy. 
do not meet each other till the watCh is done. .. .. 14 " '" plate, " 1 oz. 13 dwt. 

To show how greatly raw material can be enh anced in 
value by skill, it is w orth mentioning that out of one pound 
(troy) of fine steel wire, worth from $2. 70 to $5.40, may be 
made 17,280 hair springs, worth $7, 152 at lowest wholesale 
plices. 

The JJia1 Making Room is under Mr. Charles Moore, who 
has been witb the  company since 1859. The dial has a cop­
per foundation, which is p ressed and pierced at one opera­
tion. Next, the dial feet are brazed in. Pul verized enamel 
is laid both on the back and the face, and thon fused on, 
or •• fired. " Having been smoothed they are fired 
a second time, inspected, and sent to the Pain ting Room, of 
which E. L. Hull is foreman. Here the face is spaced into 
12 equal divisions that are indicated by lead pencil marks. 
Two drcles are d mw n  likew ise, to mark the length of the 
letters or figures. Dabs of paint go on where the hours are 
to be ; enamel paint being applied by a camel's hah' brush. 
When dry, the tops and bottoms are cut off to the proper 
length,  then by suitable tools straight spaces are cut through, 
leaving the heavy lines of the " hours," and the surplus pai n t  
is carefully scraped off. Painters then draw i n  the hair l ines 
of the hours, and put on the name of the compa ny. The 
" minuters " n ext, by the aid of an accumtely graduated 
machine, paint on the minutes. After inspr.ction the dia ls  
go back to the third firing. A circu lal' cut is then made 
through the enamel on both sides, and the interven ing cop­
per i9 burn ed o u t  with acid, thus making a hole for the 
seconds dial, which has been u n dergoing operations similar 
to what has been described. After the edges of the hole 
and of the " seconds bit " have been ground and polisbed, 
the bit is soldered to its place. 

J.Ii;me regulation is, of course, very important. 'l'wo supe­
rior clocks are kept for this purpose ; one  for mean time, 
and the otber for a constant rate. The Watch Company 
want to keep as near to the standard time as possible ; but 

for practical purposes the main thing is to fix a uniform 
rate for adjusting their watches. Hence they are not con­
ten t  with Harvard time, because they evidently thin k  they 
can do a li ttle better ; Harvard running its excellent side· 
real clock for mean time ratber than for constancy in time 
keeping. The Waltham observatory has a transit instru­
ment, and an astronomical clock electrically connected with 
all the rooms where the timing of watches is an object. A 
cbronograpbic record is kept, and a daily record of errors 
and variations of temperature and barometrical pressure. 
The clocks themselves are kept in a dark room whose tem­
peratu re is maintained at 70' Fahr. all the year round . 
The barometrical pressure is regulated by an air pump fOl' 

tbe con stant ti mer, w hich is kept in an air tight case. 
The Case Department is m an aged by Ml'. Daniel O'Hara. 

Sil ver cases only are made at Waltham ; the gold ones 
being all made at New YOI·k. The sil 'ler comes in bars, 
w h ich are first rolled down and p ressed into sbape. Then 
the m ateri al  goes to tbe turning room, where the pieces are 
snapped together and fitted. After the turners are through, 
the jointing and so lde ring are done. Now the cases are 
mil led through fOI' the joints, and the caps put o n .  In the 
opening room the w i n d ing erown is put on,  aud the joi n ts 
fixed EO t.hat tbe case will open at right angles. It next goes 
to the springing room to receive the lifting spring and catch 
spri ng. T h e  case is tben taken apart for polishing, and the 
backs are sent to the engraver and engine-turner. It is now 
matched up agai n, and the pins put in , and :final1y polished ; 
when it is backed and glassed ready for delivery. There are 
150 operations needed to manufacture an  ordinary watcb­
case. The depa.rtment p roduces 650 s i lver cases II day, em­
ploying 400 bands. At the t ime of my visit they had o n  
band $90, 000 w orth of silver, and about $ 10,000 i n  gold for 
joi n ts, etc. ,  to guard wbich three large vaults have been 
constmcted. The w ashings of aprons and hands,  and tbe 
s weepings of the floors, and the cast-off garments of the 
workmen, are all saved up to be recl ai med in the reli ning 
room ; and thus a Jarge amount of metal is  saved mon thly. 

" 8 " l oz. 
•• 14 " full plate, .. 1 oz. 9 d wt. 

From these, and others taken at rand om, the conclusion 
was reached that tbe average w eight of a w atch movement 
is about 1� oz. of metal, being nine-ten ths brass, one-tenth 
steel, w orth 3� cents, brass being wortb 30 cen ts a pound 
and steel being worth 62 ceu t s  a ponnd. These fi n i shed 
movemen ts are worth, at manu facturers' prices, from $3. 50 
to $100 net. 

Justice to the writer requires me to add that this article 
l ays not the sligbtest claim to merit as from an expert, and 
qui te possibly is in need o f  indulgence for errors of a tecb­
n ical sort. Yet for the genera l  reader it may p ossess a cer­
tai n inte rest and value of its own ,  as an impartial descrip­
tion and an u n solicited tribute to t he science, perseverance, 
and skill characterizing o l le  of tbe finest, most praiseworthy, 
and tl'Uly wonderful of our  manifold American industries. 

All is at last ready for transfer to tbe final  support, 
whether tbis be gold paper, silver paper, 0 1'  a melal plate ; 
but this support should have been previollsly gelatined by 
having a solution of six: parts of gelatine i n  ODe h undred 
parts of lukewarm water poured over it. T h e  surface thus 
gelatinized is allowed to dry, but should be dipped in water 
iUlUiediate ly before the final transfel" is m ade. The col lo­
dion film (no w  snpported by the paper) is laid dow n  on the 
final support, aud tbe paper backing is next smoothed down 
with the hand so as to expel all  air bubbles, and tbe wbole 
is  al lowed to dry.  It is now easy to strip off the paper cov­
ering, and tbe picture should be varnished w ith an amber 
and chloroform varn iRb. 

If i t  be desired to imitate the appearance of an old and 
tarnished metal object-say an tique bronze-a little green 
and yellow ani line color should be added to the gelatinouR 

... I • I • mixture used in making the final transfer.-Photographio 
Photographs oC netalltc Objects. NewB. 

A.lthough many persons w ill prefer to bave a plain print - • •  • • 

of such an object as a medal or a piece of plate, there are A. New and Startling Invention. 
others who may think that a pbotograpb showing Ii metall ic Under the above heading the N. Y. Mail and ExpresB de-
luster, and consequently very nearly resembl ing the  origi- sClibes a Jlew railway impro vemen t  w bicb certainly has th e 
nal, is m ore satisfactory ; and as it is very easy to make an merit of novelty. It is believed to be the inve n tion of 
excellent reproduction of a brigh t metallic object by tmn s- Mlljor Bundy, th e editor of the  above journal ,  not w i th­
felTing a transparent photogl'aph to a metal or metall izr.d standing he credits its authorShip to a ci tizen of Con necti­
surface, we propose to gi ve some practical d i recti ont! whicb cut. The fl'equent attempts of railway train s  to pass each 
will enable any person to make such reproductions. other on the same track have been attended so u n i formly 

The negatives for such pictures must be taken with un i- wit h  disastrous consequences, that it has become to be the 
formly dark backgrounds, as any light places would natu· gen eral belief that the feat is impossible, and that engineers 
rally sho w  the metal lic luster of the backing, and the effect w ill do w ell to desist  from further  efforts to accomplish 
of the picture would consequently be com pletely spoiled. it. To the ordinary m ind it seems inevitabl e that if two 
In short, the bacltground should be uniformly black, and trains approach each other on the same track, and do not 
ought to be reproduced on the ' negative as clear glass, or slacken their speed, a collision m ust ensue. But tbere is a 
something very neal' to if. man in Connecticut whose mind is n ot ord i n ary. O f  

As far as our experience goes, tbe best reproductions o C  course, w e  d o  not mean by such a statemen t to insinuate that 
metallic objects are made by developing Ii carbon print di- tbe N utmeg State possesses only one m an gi fted with extra­
rectly upon a metal plate-copper, either gil t 01' sil vered , ordi nary mental en dowments. The woods there are full of 
being most convenient .  The prepared copper plates, which them, but so far as heard from, tbere is only one wbo ha.s 
are sold at a moderate price for use by tbe engraver, are ex� exercised his genius in solving the proble m of how to enable 
tremely conveni ent, as they may be bad i n  a great varie�y two trains to pass on the same track without collision. 

of stock sizes, wbile the prepared surface is smooth, and in The plan of this ingenious persoll is very sim ple, as all 
a good condition for being gilded or silvered. It is not really great plans and ideas are. He proposes to place on 
worth while for us to g i ve directions for gilding and Silver- / the front of e very locomotive going in  one direction a long 
ing, as such work is done at a very low price by the trade inclined plane, upon which are two rails. These come clol$e 
platers and gilders, who abound in Clerkenwell. The com- I to the track at the for ward ' end of the plane, and at the 
mercial " brown " tissue is  a good color for general work. hinder end are conn ected w i th otber rails that run along the 
As vigorous reprod uctions are generally required, it i s  well tops of the cars, and down to the main track again on an­
to use a rather w eak bichromate hath for sensitizing-say other incli n ed plane ill the rear. When the train provided 
about two per cent ;  and in other respects the mode of 1V0rk- with this attacb ment meets anotber on the same track, tbe 
ing is precisely that recom mended for making carbou trans- latter simply goes over the  former, itl:! weight making the 
parencies on page 359 of the present volume, the metal connection of the fron t  of the inclined plane and tbe rails 
plate being used instead of glass. of the mai n track perfect, and acting at the same time as a 

The d irect method on metal renders it necessary to use a brake o n  the speed of the train underneatb.  
reversed n egati ve ; and when an ordinary n egat.ive is to be If this  inven tion had been made a few years soon er, the 
pr inted from, it is nece�sary to transfer the carbon priut from nu mber of doubl e  track roads in tbe cou n t ry would not now 
the support upon which it is devel oped, and th is transfel' be half as great as it is. A single track, w i th occas ional  
may either be made upon a plate of metal or  upon a sheet sw itches for  heavy freight trains, Maj or Bundy says, would 
of metallized paper. When the carbon print is to be trans- answer all purposes, and the cost of constructing railroads 
fen'ed after development, it  is best to develop it upon a flex- would be decreased 25 per cent. The system will, of 
ible support,  as d irected upon page 332, and to transfer i t  to course, be adopted i m mediately on al l  single track roads, 
tbe metal plate or paper-gilt or silvere d-in the maun er and with in  a few years the sensation of riding over or under 
directed for ivory on the one hand, and for canvas on the anotber moving trai n  will be so common as to pass almos t 
other hand. IlDnoticed. This i s  a great cou n t ry . 

As many of ollr readers are not so far practically acquaint­
ed with the process of carbon prin ting as to be i n  a position 
to make an occasional print with a tolerabl e  cer t ain ty of 
success, it is fiI:ltisfactory to kn ow that excellent metall ic 
pictures may be obtained by making a transparent picture 
upon glass, in such a way that the i mage shows unreversed 
when looked at th l'Ough tbe glass, and backing up the trans­
paren cy w i th a piece of gold or silver paper. Transparen­
cies made by the gelatino-bromide process of Mr. Welling­
ton (page 79) are excellen t fOI' this purpose, or:.t collodion,  
ge latino-cbloride, collodio-cbloride, or,  indeed , t ransparen­
cies by any other p rocess, may be used. 

• • • • •  
Power '-or the New Orleans Exhibition. 

Director-General E. A. Burke has acce pted the following 
proposals to furnish engines for the World's Exhibi t ion : 

No. Engines. 

Cummer Engine Company . . .  . . . . . . . . . . . . . .  1 
Cummer Engine Company . . .  . . .  . . .  . . . . . .  2 
W. A. Harris . .  . . . . . .  . .  . . . . . . . . . . . . . . . .. . . .  1 

W. A. Harris . . . . . . . .  . . . . . . . .  . . . . . . . . . . . .  . . . .  1 
.E. P. All i s  & Company . . .  . . . . . . . . . . . . . . . . . . 1 
Brown illngille Company . . . . . . . . . . . . . . . , , _ .  1 
Robert Wetherill & Company . . . . . . . . . . . . . . . 2 
Armington & Sims Engine Company. . . . . . . 4 

No. H. P. 
180 
800 
650 
1 50 
500 
400 
600 
500 

While ,  as h as heen stated, it is the object of this article to 
treat tbe w atch as a mach i ne, rather t h an as merchandise, it 
ought to be stated, in  conclusion, that the A.merican Watch 
Company, besides its salesrooms a t  No. 5 Bond Street, New 
York, aud at 403 Washington Street, Boston,  b as its agen­
cies at Chicago, London , and Sydney . Most of the w atcbes 
made are sold in this coun t ry ; yet their excellence is  appre· 
ciated abroad , as is proved by their increasingly large ex­
portations. 

Hav i n g  in spected the shops at  Waltbam, a new delight 
was felt in looking at the fi n isbed watches as displayed to 
the public.  My atten t ion was especially d irected to  a newly 
invented case having no sp1'ings 1101' hin ges, all parts screw­
ing togetber, th us making the watch secme from dust and 
moisture. Also to fine timers with ch ron ograph attacbment, 
a Swiss in vention for marking any particular moment, to 
within a quarter of a second , without interferi ng with the 
general movement. By p ressing a spring, the sweep second 
hand is arrested ; by another pre�sure it is made to fly back 
to 12 ; and by still a third pressnre it is made to go again. 

M. Geymet recommends a somew hat complex process of 
tral l sfer w ith collod io-chlol'ide, which we may summalize as 
fol lows : A stont paper is coated w ith a moderately tbick 
layer of plain gelatine, such a layer as would be produced 
by drawing the paper quickly over a solution of one p art of 
gelati ne in fOU l' of water, and this is  coated with collodio­
chloride, and printed as directed by Dr. L ie�egang on page 
772 of our vol ume for 1883. When toned and fixed the print 
is placed in water at a temperaturr. of about 80' Cen t igrade, 
nnd as soon as the edges of the collodio n fiim become l oos­
ened by the dissolving of the gelatine, a clean glass pl ate, 
wbicb is about half an incb smaller each w ay than the  print, 
is laid on a table, and the collod ion print  is l aid d o w n  
smootbly u p o n  it, and after all i n closed air h a s  been expel­
led by stroking with tbe hand, the loosened edges of the film 
are turned over tbe edges of the glass. It will now,  in all 
probability, be easy to strip the paper away. leaving the col-

Wes tinghouse Engiue Company . . . . . . . . . . . . . 2 
Taylor Manufacturing Company . . . . . . . . . . . .  1 
Smith, Meyer & Schuer . . . . . . . . . . . . . . . . . . .  1 
Novelty Iron Works . . . . . . . . . . . . . . . . . . . . . . . .  1 
Bucl,eye Engine Work s . . . . . . . . . . . . . . . . . . . . . 1 
E. M. Ivers & 80n . . . . . . . .  . . . . . . . . . . . . . . . . . .  1 
Lane & Bodley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Jerome Wheelock . . . . . . .  . . . . . . . . . . . . . . . . . 1 
Hooven,  O w e l l s  & Rentschler . . . .  . . . . . . . . . . .  1 

'1'otal . . . . . . . . . . . . . . . . . . . . . 28 
.. .. . . . 

FUgh't oC an Exploded Boller. 

400 
200 
200 
200 
126 
100 
75 

280 
500 

5,360 

A Lynn, Mass. , correspondent, re ferring to a recen t re­
markable flight of a boiler ill ustrated in these columns, 
reminds u s  that, about two years ago, there was a notable 
boiler explosion of a similar cbaracter in  that city. The 
flying portion formed a large part o f  the w bole bo i ler, de­
scribing a c ircle high in the air, and lauding 900 feet from 
where it started. 
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ELECTRO·PNEUMATIC VALVE. 

It is impracticable to open and close valves such as are 
used upon steam pipes by the direct agency of elec­
tricity. Many appliances have been used to close valves on 
air pipes 01' the draughts of furnaces by clockwork set in 
motion by electricity , but t h ese have p roved unsuccessful 
for the reason that only small and easily moved valves could 
be operated, and the mechanism was large, complicated, and 
flxpensive. The device herewith illustrated- the invention 
of Prof. W. S. Job n son,  an electrician of Milwaukee-makes 
URe of compressed a i r  which acts directly upon a piston, or 
its equivalent, and actuates tbe val ve, which may be of any 
Rize. Since the electricity only performs the simple duty of 
admitting or  releasing the com pressed air from the cham. 
bel' that operates the p iston , a very feeble current is all suf­
ficient, and, what is more i mportan t, the same quantity of 
electricity wil l  move the largest valve i ll the world as readily 
as it will m ove the Rmallest, in otber words, a si ngle cell of 
any battery wil l stop the largest engine. The air is stored 
in a small tank, that is tillet! as occasion requires by means 
of a smal l air pump. 

The val ve sho w n  i n  the sectional view, Fig. 1, is  used on 
all  pi pes of steam , watm:, or brine systems. FaRtened to the 
upper end of  the stem is a saucer-sbaped piece, H, above 
which the umbrella-shaped piece, J, is held by standards. 
Upon the under side of the  piece, J, and fastened firmly to 
its edges to produce an air tight joint, is a flexible diaphragm, 
K, made of cloth and rubber. There is an opening through 
the pipe, M, into the  chamber formed between the piece, J, 
and tbe diaphr agm. It is easily seen that if air under 
pressure be admitted throug h the opening, M, the valve 
will be pushed d o w n ward to

' 
its seat ; wben the air is al­

lowed to escape from tbe  cbamber, the spring, b, will open 
the valve to its full exten t .  The force with which the val ve 
is seated will be quickly perceived, w h en it is remembered 
that the area of the diaphragm is m uch greater than that of 
the valve. When the area of the valve is 0 '78 
of an inch and the steam pressure 60 pounds 
pel' square inch, the pressure u pon the valve 
d isk is 47 pou nds. The area of  the diG.phragm 
is 9 inches. If tbe air pressu re should be 10 
pounds per square incb, the  valve would be 
seated with a force of 90 pounds, 01' 43 
p :mnds i n  excess of the steam pressure. Since 
t he area of the diaphragm may be increased 
at pleasu re, i t  is evide n t  tbat the valve 
can be operated against any pressure of  steam. 

The cor;n pressed a ir  is admitted to the cham ber by the elec· 
tro- pneumatic valve shown in side elevation in 1!'ig. 2. The 
p ipe, M (Fig. 1 ), is attached to nipple F, while a nipple 
on the opposite side and not sbow n  in cut is connected 
by a short rubber tube to the iron gas pipe that leads 
to the reservoir of compressed air. When the valve operates, 
the compressed ail' passes freely through it from nipple 1 to 2, 
and thence to t h e  d i a p h ragm valve. When the electric ci r­
cuit is broken, the valve closes the ou tlet to the compresRed 
air rese rvoir, and opens the outlet to the d iaphragm valve, 
w hich, being re l i e ved from prrssure, opens again. The en­
graving shows tbe el ectro -magnets,  the armature, the level' 
moved by the armature, and tbe piston valve, w h ich is lifted 
by the armature when the v'llve mo ves. 

By means of a tbermostat, the electric val ve may be used 

Fig, I . - SECTIONAL VIEW OF DIAPHRAGM VALVE. 

to control temperatures, the electric circuit being closed 
when the apartm ent reaches tbe desired temperature. The 
valve permits t h e  compressed air to enter the diaphragm 
valve and shut off t h e  steam, hot air, ci rculation of water, 
or whatever is  the source of heat. Common gravity bat­
terieR are emj:]oyed to operate the device, 01' it  can be ar­
ranged so as to he w orked by an open circuit bat tery l ike the 
Leclanche.  But a few m i n utes' work each week are re­
quired to keep the pressure in  the reservoir lip to 10 pounds. 
This system is s i m ple, au tomatic, and noiseless, and the 
many uses to which i t  may be put will  be evident  to our 
readers. When placed UpOIl the heating pipes of a build­
i ng it  insuriS not only a temperature just w arm enough, but 

j'eitutifi, �tutrieau. 
one in which tbere are no fluctuations beyond tbe fraction 
of a degree. Wben applied to heating apparatus, the same 
battery and ail' reservoir answer for all the valves, a small 
gas pipe conveying the compressed air from the  reservoi r  to 
all parts of  the building. These devices are made by the Mil­
waukee E l ectric Mfg. Co. , of M ilwauk ee, Wis. , and w i l l  bp, 
exhibited at the I n ternational Electrical Exhibition to be held 
under the auspices of the Frankl i n  Institu te, Philadelphia.  

.. . . . .. 
HOW OUR CARP ARE DESTROYED. 

There Is a litlle plant, common enough in our ponds, and 
known as bladder-wort, which 
bas suddenly sprung i u to i m· 
po rtance for breeders of carp. 
The bladder-wort (genus Utricu· 
Zaria) is a rootless plan t fond of 
still water and usually fuund 

FISH EATING PLANT-UTRICULARIA. 

floating bal f  in ant! hal f out of water, the branching 
and stem-l ike leaves formil lg the submerged tloat from wbich 
rises the flo wer stem. To the leaves are attached curiomly 
in;;ect-l ike bladders filled with w ater, and varying in size in 
the different  species, reaching at times a diameter of one-fifth 
of an inch. 

It was formerly, and with much probabil i ty, supposed 
that these bladders sel'ved tbe purpose of floats ; for until  a 
few years ago it was taken for granted that air and not 
w ater filled tbem. It is  now know n ,  h o w ever, that t b e  
bladd ers serve a more useful purpose than merely to keep 
the head of the plant above water ; they are tbe digesti ve 
organs of the  Utricularia, and at the same t.ime are so con­
structed as to form a very ingenious but extremely s i m pl e  
trap fu r  catcb ing food. It  is i n t o  these bladders t hat th ou­
sands of carp eggs find their unwitti ng way, togethe r  with 
many imects, crustacea. and other tiny objects, both ani ­
mate and in animate. 

It is only recen tly that the Utricularia has beet! accused 
of destl.'oy ing earp eggs, but for nearly thirty years it has 
been kno w n  as a receiver  of small  i n sects and crustaceans, 
and it has been kno w n  as an insect ieeder for at least t,wenty 
years. Mrs. Treat, of this country, i ll 1875 gave a full and 
interest ing description of the 
habits o f  one species ( UtriC1t· 
laria clandestina), aod Darwin 
and others. of Europe, studied 
tbe hahits of other species in 
Europe and else whete. 

In its character as an it!�ect­
i voroU8 plan t  the bladder-wort 
might fail to arouse general in­
terest ,  but as a destroy e r  of earp 
it has a comm ercial as well us 
botanical and scie ntific cbarac­
ter. The common hI adder-wort 
( UtricuZaria vulgaris) affords the 
easiest Subject for study, inas­
mucb as i ts  bladders reach the 
largest size and may be .satisfac­
torily examined w ith a moderate 
magnifier. 

1 05 
ductive secretion bere, as in the case of many insect destroy­
i n g  plants, the great naturalist's surmise is probably cor­
rect.  

Some of the insecti vorous plants, on cat ching t heir prey, 
at once pour out a digestive fluid an alogous to the gastric 
j uice of  tbe h U lllan stomach, but wi th t h e  Utricularia it is 
not so. The insects or otber f(Jod when caught in the blad­
der are merely captives, and s wim about in tbeir con fined 
quarters with eager activity in their endeavor to find an out­
let, until asphyxia for lack of oxygen comes on.  Even n o w  
t h e  plant makes no effort t o  digest t h e  animal food, but 

wait� patiently u n til decay takes place, an d 
the animal matter is by putrefaction resolved 
into fluids which the n umerous papillre l ining 
the bla.dder can absorb. 

Darw in's experiment� showed not only that 
living animals could make their  way into the 
bladder, but that  i n animate objects falli l lg  on 
tbe valve would be engul fed w i th l igh t n i ng­
like rapidity. With all tb is  information to 
begin with, it  is  not strange that natural is ts  
should turn to the bl9 dder-wort to seek a 
solution 1'01' the great destruction of the carp,  
for the car n i voroll s plant  was kll o w n  to pos­
sess facilities not only for the capture of 
floating spawn,  but even of the ne wly hatcbed 
fish . Exam i n ation and repeated experi ment 
proved conclusi  vely tbat the greedy little  
blad ders were maki ng sad havoc w i th t he 
fish, a n d  in oonsequ ence carp brerder� are 
bidden to  open w a r  vigorously on Utricularia ! and all its species.  It may seen at a basty g l an ce that the 

small bladders can hardly be responsible for any very exten, 
sive destruct i on of eggs or small fisb , but tbe doubt ers of 
the abi l i ty o f  insignifican t age n ts, act ing together, to pro· 
duce s tu pendo u s  effects may be referred to t h e  microscopic 
rhizopods or tbe earth worms, each in  their own way per­
forming wonderful feats in  tbe way of earth building ant! 
earth preserving. 

Apple Tree Borer. 
In an s wer to corresponden t respect ing tree bo rers, the 

Al bany Oultivator SLates as fol iows :  The apple t ree borer, 
known as the round headed borer, in its perfect state is a beetle 
three-fou rths of an inch long, w i th two broad whitish stri pes 
rUll ning the wbole length of its back, w ith rather long and 
curved h orn-like antennre. This beetle lays its eggs in the 
hark of the tree neal' the ground early in summer, and ou 
till midsummer. These SOOtl  hatcb ,  and the young larvre 
begi n to gn aw thel.r way in ward, cutting gradually into the 
solid wood.  They are about three years in reach i ng maturity, 
w hen they come out in the form of the heetle a lready de­
scribed . 'rhei r presence in the t ree may be readily de tected 
by the fine sawdust - l i ke castin gs from the holes. They are 
easily reached and killed by clea t'ing away tbe openings of 
the holes w i tb the point of a knif'e, and then punching them 
with a flexi ble wire or small t wig . We have never fou n d  
anything bet ter t h a n  a smal l  flexible t w ig from w hich t h e  
bark has been stri pped t o  m ake i t  small enough to enter t h e  
holes. The operator knows w hen he  reaches t h e m  by tbe 
peculiar toucb. It  is better to examine the trees often en ough 
to find the larvre whe n they are young, and before they have 
penetratEd far into the solid wood. A partial remedy for pre · 
venti ng the laying of tbe eggs, is coating tbe bark from the  
grou nd w ell up with soft  soap, or  soap made as  soft as  tbi ck 
pain t ,  with washing-soda and water. If applied in fail 
w eather, i t  becomes dry and w ill not so soon wash off. II 
may be applied two or tbree times fl 'OOl the fi rst to tb e end 
of June.  This i n sect attacks the pear ,  quince, mountain-ash , 
and thor n .  The flat headed borer is half an inch long, more 

The bladder is pear.sbaped , Fie;. 2.-SIDE ELEVATION OF ELECTRO·PNEUMATIC VALVE. 

witb an opening at the small 
end. Around the mouth are antennre-like projections 01' or less, of  a sh i n i n g green ish-black color. It is very COIll ­
bristles, which, according t.o Darwin,  are for the purpose of mon in the Weste rn and South western States, and is also 

warding off and keeping out i n sects of too great size. The foun d  far n orth.  It attacks tbe tru nk o f  tb e  tree from the 

mouth is closed by a valve w h ic h  yields readily to l ight gronnd up to tbe f i.mbs, and lays itfJ eggs at the South late in 

pressure, but offers an im movable barrior to tbe once cap- May, aud in Oan ada in June and J uly. The eggs soon hatch , 

tured creat ure. The utmo"t strength com patible w i t h  sueb and tbe worms hore through the bark in to tbe sapw ood. It 
a structure has apparently been attained. The valve is a thin is m uch shorter·lived than tbe round beaded borer. Sickly 

and t ransparent plate, and hy means o f  the  water bebind it, is trees are more l iable to its attacks tban strong and heal tby 

made to  stand out a hright S)lot, wbieh Darwin thinks m ay on es. The l arvre are  easily found by using tbe knife. and 
attract prey. Someth i n g  certain ly attracts the tiny denizens are destroyed ; and the eggs may be mostly excluded with 
of the water, for they s w i m  l i p  to the mouth and crawl i nto the soap and soda already mentioned. This insect attack!! 

the bladder by the readily yi elding door. As there is no se- the oak, soft maple, and several other tl'ee�. 
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106 
l.l.IanuCacture oC Glass Beads. 

The above man ufacture includes turned m assive beads, 
pressed, draw n , and bl o wn descript ions . The first named 
kind was first m anufactu red in Venice, and about 200 years 
ago was i ntrod uced into the  Fichtelgebirge dist rict of Bava­

ria. At first the beads for rosaries w ere the prin cipal arti­
cles made, and they are still p roduced in Bavaria, whence 
they are exported in quan tities to Sprtin ,  Portugal, etc. 
The man u facture is,  h o wever , less i mportant than formerly. 
As au ill ustration of the scale of production , it is remarked 
th at n workmnn cal l  mnke nf somo kinds of beads as many 
as 36, 000 per day . 

In contrast to tbe heavier Bavarian descriptions come the 
Venetian production s. Tbese are most ly beads 
for embroidery. The process of manufacture is 
a curious one. The glass is d ra w n  into th in  
tubes and then cut  up.  The beads are  afterward 
placed in heated drums, wbere the sbarp corners 
are rounded off. After being rubbed in cbalk 
and charconl, they are st.rung togeth er. III Bo­

hemi a a ki n d  of bead for trimming is  made in a 
si m i lar m anner. 

In m aking tbe blown or so-called lam p beads, 
a be l lows i s e m ployed , witb w bich a paraffine 01' 
gas flame is brougbt to a blowpipe flame. In 
th is  process, as carried out in VeniCe and Thur­
ingia, draw i ngs are made on t h e  glass bal ls or 
beads with pointed i m plements  made of glass, 
and these designs are burut in by tbe flame. The 
deadening process so extens i vely employed is 
both cb emical and mecb anical i n  its character. 

In tbe chemical operation,  hyd rofluoric acid is  
used , hy mean s of wh ich the  sur Face o f  the glass 
is rem oved.  Th ere was formerly another pro­
cess used in France w h ich was a secret. A Ger-

Fig. 2. 

man workman, h o wever, fou n d  it out by accident. 'rhis is  
tbe  s a n d  process, w hich is now used iu Thuringia for  the 
o[Jeration of deadening. 

The manufacture of pressed beads is effected by pincers , 
o f  �u itable form . The glass is h eated on a moderate fire 
and brough t i nto the mould. In tll is manner beads and 
buttons are produped i n  very effective styies, both plain 
a n d  colored . Of course the be ads h ave to pass many tim eR 
througb the workman 's hands before completion. To this 
bran cb bel ong the amulets , which are sent t o  the Gold 
Coast, and are used i n  various sizes according the rank of 
tbe wearer. Originally these amule ts  were m ade of agate, 
but as this substauce is eigh t  or ten times dearer than glass, 
the l atter materi al has been adopted . 

The Cen tr'll German Society of Industr ial Art has lately 
been givi ng atten tion to this subj ect , on w h ich a lecture 
was del ive red by Herr Hettmann, of F rankfort, hi mself a 
manufacturer of the articles in question. 

.. ' . 1 . 
A RUSSIAN FLOWER BASKET. 

The accompany i n g  ill ustration gives a good idea of a 
unique style of flower ba�ket which was shown at the late 

A RUSSIAN FLOWER BASKET. 

International Horticultural Exhibition at St. Petersburg. 
It represen ts what many ladies will consider a great con­
venieuce when carry ing flowers, as it obviates the necessity 
of carryi ng a basket, or of stooping to place the flowers in a 
basket on tbe grou n d ,  and may be used if desired as a 
walking stick. The standard of tbe basket may be stuck 
into the ground in  any con venient place, and moved about 
as required, while it may be made as ligbt to carry as ordi­
nary sun umbrellas. Iu fact, the device sbown seems to 
suggest the idea of making the basket so it may be closed 
up umbrella like. 

� citutific �tutricau� 
AN AUTOMATIC FIRE ' EXTINGUISHER, 

The apparatus here with illustrated, w hich has been per­
fected by Mr. Grinnell , of Providen ce, R. I. , and is known 
as the Grinnell sensit i ve automatic fire extinguisher, is in­
tended to arrest a fire i n its earliest stage by the acti on of 
tbe heat  of  th e fire i t self. Although tbis apparatus has been 
used extensively in this coun try for several years , it was 
but recently in troduced in England.  The essence of tbe ex­
tinguisher, says The Hitler, in descrihing a recen t experi­

ment in London , reSIdes in the fact that metal sprinkl ers, 
con nected with pipes leading to water under pressure, can 
be c losed by solder, w hich when cold is perfectly capable o f  
hold ing a previously locked device ; a n d  yet wbicb i s  cer-

[AUGUST 16 ,  1 884. 
Gas Crom Sea"Weed. 

In the course of a lecture on tbe " Economic Applications  
of Seaweed, "  recently delivered before the SOCiety of Arts 
by Mr. Edward Stan fo rd ,  F. C. S. , the lecturer spoke of the 
establisbmen t  in tbe Hebrides of works for the recovery and 
treatment of seaweed . Tbe principal product sougbt to be 
m ade i n  these works was iod ine ; but, iu tbe process, the weed 
was calcined i n  retorts, and the works were lighted by the gas 
produced duri ng distillation.  It was stated, however, that, 
owing to the presence of salts of sodiu m ,  the gns after pass­
i n g  th rough a ser ies of purifiers still  burnt with a strong 
m onochromatic yellow flame. Iron retorts, heated by coal 
or peat, were first used, b u t  have been superseded by brick 

ovens. The tangle weed swells in the oven, 
and produces a very l igh t and p orous ch arcoal, 
withou t sulphides, from wh ich the salts are 
easily washed out. Th is charcoal is m ore like 
an i mal than w ood charcoal. Ammonia is col­
lected from the distil late, and is u sed on the 
farm attached to the works, and the tar is  util­
ized on the roofs, etc . 

.._ .. 

CUSPIDOR STAND. 

GRINNELL'S AUTOMATIC Fig, I ,  

T h i s  i s  a useful and ornamen tal device, and, as 
represented in Fig. 1 ,  en tirely conceal s the pur­
pose fnr w bich i t  is designed , except. as tbat 
might be i n  part appreben ded from th e lighters 
or matcbes in the receptacles at e i ther sille, or 
tbe aSb receiver at the front  of the  stan d, w h icb 
is tasti ly designed, w ith a m irror in the top. The 
principle on wbich this cURpidor stand is con­
structed wil l be readily understood by an exam ina· 
tion of the cross sectional elevatio l l  in Fig. 2, w h ere 
may he seen the box , A, drawer, B, with hinged 

tain to fuse at a temperat ure of say 1550 Fah. To protect 
any building from fire by this ext inguisher, lines of small 
pipe are carried through the buildin g near the cei l i ngs, and 
from eight to ten feet apart ; t hese are all connected w ith a 
larger pipe leadin g from the puhlic water m ain, or any 
source of supply that will keep tbe water in tbe pipes under 
pressure. Should  a fire start at any point the heat an once 
rises to the cei ling , where the temperature is very soon 
raised sufficiently to melt tbe solder, wh ich then releases the 
val ve, and the water is  profusely distributed on the fire. 

Fig. 1 shows the sp rinkler closed ; Fig. 2 sh ows it in ac­
tion. The base of the extinguisher is formed by a thin me­
tal lic d iaphragm, capable of yielding to tbe in ternal water 

pressure, and in the center of which is an opening th rough 
which the water is d i scharged . Around the opening is the 
va lve seat, the valve beiug a disk of soft metal beld iu a cir­
cular brass plate, whi ch has .a toothed edge and acts as a 
deflec tor, by whicb the stream of water is cut into spray nnd 
distributed on both ceiling and floor. The valve is  held 
against the seat by a pair ·of com pound levers, one of which 
bears centrally on the deflector. Both levers fulcrum on a 
thin brass yoke secured to the body of tbe extinguisher, and 
the long arm of t h e  second lever is secured to the yoke by 
t h e  fusible solder. 

When the heat of a fire softens the solder jOint between 
the second l ever and tbe yoke, the d iaphragm , wi tb i ts valve 
seat and the valve, moves a sufficient distance to com pletely 
sever tbe joint before tbe water call escape tn cool it. Tbe 
levers are thrown from the yoke ; the deflector is forced from 
the opening to the n otches wbich form the fulcrums that 
held the  levers, and the deflector 'i� in the position shown 
in Fig. 2.  

Th e system in cludes an alarm gong or whistle , tb at works 
sim ul taneously with the fire extinguisher, abd tbus call s at­
tention to the fact that a fire h as started somewbere in tbe 
building. The test is thus described by our contemporary : 
" The tlooring of a light wooden shed ,  30 feet by 20 feet, 
which was :fitted with a system of piping and si x  jets, was 

covered with wooden shavings, wbich were in a moment 
kindled into a fire tbat tbreatened the wh ole structure with 
speedy destruction. The flames, however, had not rai sed 
their head for more than hal f a minute. before the ex­
t i nguisher began to rain down a shower th aI, in fi fteen sec­
onds left no other trace of tbe fire beyond some blackened 
bits of shavings. We left the sce n e  with the conviction that 
the Grinnell ml.tomatic extinguisber is a most powerful 
weapon agai n-st fire, and tbat it deserves the closest attention 
of millions. " 

Test Cor SUlphite oC Soda. 
By the use of sulph ite of soda in tbe pyro developer, neg­

atives of a superior color and qual i ty are produced. The 
purity of the soda is  quite important, and a si mp le metbod 
of testing a given quanti ty bas been recently suggested in 
the Photo. News as fol lows : 

The best metbod of testing a sample  of sulpbite i s  to add 
nearly sufficient of a strong acid to couvert the salt into bi­
sulph ite, and to notice if any efferveseence occnrs. If effer­
vescence takes place, carbonate of soda is present, and the 
sample of sulphite should be rejected. 

To be m ore exact, first put 4 d rachma of the sodium sul­
phite  i nto a glass flask ; add 6 fluid dracbms of water, and 
heat gently, so as to cause the salt to dissolve. Allow the 
so lution to cool down to about 850 Centigrade, and add a 
m ixture of 1 fluid drach m of strong bydrochloric acid and 2 
fluid d racbms of water. The slightest effe rvescence or the 
form ation of  minute bubbles of gas Oil tbe sides of the flask 
will indicate the presence of carbonate in the sulphite. 

cover, C, the l atter operated by th e  curved arm, I, through 
the rolle r, J, and the rod, K, sl iding vertica lly in the stand· 
ard , D, the rod, K, having a projecting arm, T', wi th a con­
necting rod, T, pressing down on w h ich opens the cover. 
At the back of the top of tbe standard is hung an ingeni­
ously contrived sand box, show n  in F ig. 3, formed ot two 
troughs, the upper one of which is sh own at L, and both 
secured on a plate, N. These sand troughs have end pieces, 
P and Q, con uected by a bar and operated by a h andle , R, 
with wbich tbe rod, T, may also be connected wben it is 
desired to cover with sand the expectorations i n  th e box, B ;  
the sand from the sand box, a s  also the ashes and other de­
posits from the cup, G, flow in g down the tube, H. The 
drawer is supposed to always contain a portion of sand, saw­
dust, or some similar material ,  and of course permits of as 
frequent change as desired ; w h ile, for use in a sick cham­

ber, the sand may be m ixed with any ap proved d isin­
fectant. 

For further information relative to this patent apply to 

1 . 

SCHEIDLER'S CUSPIDOR STAND. 

Mr. Andrew A. Scheidler, of No. 103 West 56th Street, 
New York c i ty. 

.. .  e , . 
A LOCAL pape r of Dakota is responsi bl e  for the following: 

A Dakota farmer in 1881 planted a single grain of spring 
wbeat aud from it grew twenty-two stalks, eacb bearing a 
full head of wheat, yielding in all 860 grains of wheat ; '160 
of tbese were planted the next year, producin g one·fifth of 
a bushel of splend id wbeat. This was pl anted last spring, 
yielding seventeen bushels , making 1 , 020 p ounds of wheat 
from one grain in three years. 
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ENGINEERING INVENTIONS. 

A railroad switch bas been patented by Mr. 
Daviil H. Foreman, of Lancaster, Pa. This invention 
provides " safety " facing poin t " feature, safety trail­
ing acti on. , and self·locking arrangement, designed to 
insnre absolute safety for fa<t trains npon a main line, 
regardless or  any lack of d u ty, confusion, or misinter­
pretation of s i gna ls on tbe part of the engineer. 

A rai lway cable gri p has been patented by 
Messrs . Henry Dods and ])'rank Hi ndes, of Virginia 

City, N ev. Tbe grip plate is arranged to sbift along 
t he car when gripped to the cable, with piston rods and 

cyl inders at ellch end, and springs on the pistons be­

tween the grip plates and cylinder heads, with air 

cushions, and various novel devices of construction 

and arrangement. 
An aut omatic car brakfl bas been patented 

by Mr. Ed ward Ebi, of Ced ar Rapids, Iowa. The ten­
der has a bar held to slide longitudinally nnder It, with 
a buffer at the front end of the bar, a hand lever, a 
locking pawl,and other devices, intended to afford means 
wherehy all tbe l>rakes of a traill can be app lied auto­
matically by the momentnm of the cars, at the pleasure 
of the engineer. 

An apparatus for making steel by the Bes· 
semer process has been paten ted by Mr. Alfred Davy, 
of Shefiield, York Conn ty. Eng. The inven l ion con-
8i.t8 in employing, with a portable vessel , stand pi pes 
adapted to discharge air into the met�1 in thE' vessel 
beneath tbe surface by pipes di pping in from above, 
thns enab ling Mst iron fonnders to make s("el and s teel 
castings without the costly p lant now provided for this 
pnrpose. 

An improved arch for sup port ing evapo­
rating pans for sngar making and ot.her pnrposes has 
been paten t e d  bv Mr. Channce y C. A lfred , of Fairfax. 
Vt. The i n vention covers a nove l construc l.ion and 
shape of the arch, whereby a more even and perfect 
distribution of the heat is obtained nn der the bottom 
of the pan, the firebox of the arch having a grate ar­

ranged within a drawer, so the firE' may be readily 
drawn when the sngar has been snfiiciently exposed to 
the heat. 

An apparatus for removing incrustations 
from water mains and pi pes has been paten ted by Mr. 
Edward H. Keating, of Halifax, Nova Scot ia, Canada. 
This invention proviiles a novel constl nction of com­
pound plowing machines or mach ine scrapers, to be 
propelled by natnral gravity, force, or power of the 
water furniBhed from the reservoir or fountain head, 
or from he ordinary stati onary engines, for clean ing 
out any water pipe or main which may have become 
foul by incrustations, stones, etc. 

• • •  
MECHANICAL INVENTIONS, 

A saw tooth has been patented by Mr. 
Pbilip V. Conover, of Uvalde, Texas. This invention 
covers a novel construction in detachable saw teeth, 
and in comb ining with the same a spring bol t, whereby 
each tooth and its locking key are held securely ill 
pos ition , witb facil ity for detaching as requ ired, and 
sO that any drawing action in cut.ting the wood tigbt­
ens the attachment of the tootb . 

An attachment for squares for builders' and 
joiners' nse has been patented by Messrs. Andrew G. 
Olson and John McFarlane, of Dnlnth, Minn. The in­
vention consists in an adjustable scale or divided mea­

suring attachment for sqnares, whereby increased fa­
ci lities are afforded for measuring or laying out rafters 
or bevel ing the toes and heels thereof, lind also for 
laying out stairs and other purposes. 

• • •  

AGRICULTURAL INVENTIONS. 

A cable railway for plantations has been 
patented by Mr. George W. Thomas, of Cypre Mort, La. 
'l'his invention covers an improvement on a portable 
railway formerly patented by the same inventor, and 
combines witb snch railway a system of end less cables 
for propelling cars, and also for dl awing agricultural 
implements across fields, etc. 

A grain drill bas been patented by Mr. 
Francis B. McCabe, of Lewistown, Pa. The invention 
consistl;J in improved �hifting devices for ran king and 
clean ing the hoes, an d means for auiomat ically work_ 
ing them, in tbe construct.ion of an adjustable lock 
spring hoe, in II fertilizing feeding device, and In a 
lifting device for the hoes. 

A combined sutky plow and cultivator has 
been patented by Mr. Thomas Huddlestone, of Portage 
la Prairie, Manito ba, Canada. This invention covers 
a novel arrangement of parts for snch con strncti on of 
a com b ined plow and cultivator as may be readi ly ad­
jU8ted for any desired kind of plowing, and to pro­
mote cOllvenience in adjusting and controlling the ma­
chiDe. 

A plow has been patented by Mr. James 
W. Montgomery, of 'fbomasville, Ga. ThiH invention 
relates to plows which may be changed to nse either as 
shovel plows or cnltivators, aud narrowed or widened 
to sn it the WIdths of rows to be cultivated, and its ob­
ject is to adapt the plow stock and beams so the plows 
may be &ei at dillerent relations to each other fore and 
afL, and at different distances apart transversely, etc. 

•• • •• 
MISCELLANEOUS INVENTIONS. 

A sleigh shoe h as been patented by Mr. 
Henry A. Morrell, of Pittsfield, Me. The invention 
covers a sled runner shoe with one or more longitndi_ 
nal ridges along the lower s ide or bOLtom of the sboe, 
to pre vent the sled from sliding laterally on wads slop­
ing Sidewise, and to enable tbe sled to run with less 
friction. 

An escapement for time pieces has been 
patented by Mr. August W. Kientoff, of Dallas, Ore. 
This invention relates to balance wheel or pendnlum 
escapements, and provides a novel constrnction and 
arrangement of parts, making an escapement whicb 
can also be applied to a common �oothed escapement 
wheel. 

$titttfifi t �mtritntt. 
A ha rness pad has been patented by Messrs. 

Oscar L. Dorr and Thomas J. Tamplin, of Sonth Wal­
pole, Mass. This invention consist. in an imitation 
sheepskin pad , in which the wool of the sheep or other 
animal is  incorporated with a fabric backing or holder 
in place of the skin, so the filling can be freqnently 
renewed. 

An indicator for public assemblies has been 
pate nted by Mr. Harry S. Grimes, of Portsmouth, O. 
It conai'is of an �ndless apron of fiexible material over 
top and bottom rollers, having grooved guide plates to 
receive sheets on which are letters, tbe operator thus 

pn bJ icly exposing messages to be read at fairs, meet­
ings, and assemblages. 

An indicator for merchandise has been pa­
tented by Mr. John Wayer, of Syracnse, Ind. The in­
vention consists in a cas ing having openings and 
containing slides carrying nnmbers, the slides being 
locked in place antomatical ly by suitab le springs, 
making au indicatOl' to nnmber art icles of each diller­
ent size or number contai ned in the receptacle. 

A luggf,ge carrier for tricycles has been pa­
tented by Mr. Charles R. Zacharias, of Newark, N. J. 
Thi s  invention provides means for readily attaching a 
Inggage carrier to the tube containing the steering rod 
of tbe vehicle, and i ts adjnstment to or detachment 
therefrom as required, and so tbe carrier whell not in 
nse may be conveni en tly attached to be out of the way. 

An automatic feed device has been paten t­
ed by Messrs. William Schwarting and J ohn F. Tras­
ter, of Wolcott, Iowa. The invention consists in an 
attachment for hoppers which, being connected to tbp, 

feed gate and presslIre board, effects the regnlation of 

the feed to the grinding rollers, and wherever mate­
rial is to be suppl i ed from a feed hopper. 

An automatic governor has been patented 
by Mr. William J. Rad loff, of Rndd, Iowa. It is de­
signed more parti cularly to regnlMe the wind gates or 
sli des of thrash ing Dlachine cleaners, and consists in 
improved mechanism for use in connection with cen� 

trifugal ball governor levers 1 .0 antomatically open and 
close the wind gates, and regl ilate the wind cnrrents, 

A tongue su pport has been paten ted by Mr. 
Nathaniel Johnsoll , of Harri sbl lrg, Ill. Tb is invention 
covers improvements on a former pILtent issned to the 
same inventor, and consis ls in combini ng with tbe 
axle curved hounds having their  front ends connected 
with or made i n tegral with longitudinal hOWlds, be­
tween Which tbe rear end of the tongne fits. 

An adjustable bench hooK: haA been pa· 
tented by Mr. Harry Cooper, of San AntoniO, Texas. 
It is made with a plate carrying a sli ding bar, to which 
is adjustably seenred a hook , the sliding bar and hook 
being locked to place by a clamp and cam attached to 
the plate, and the plate and It.S attachmen ts are locked 
to the bench front by a stationary lug attached to the 
plate. 

A m ixing machine h as been paten ted by 
Messrs. John McKeage and William Wells, of Brook­
lyn, N. Y. The mach ne is intended for mixing fiour, 
grain, and similar su bstan",es, and the body is so sbap­
es thaL it is revolved with a pecnl iar wabbJing gyra­
tory action, causing the material inside to be tnmbled 
from side to side and end to end, thus becoming thor­
oughly mixed. 

A brick m achine has been patented by 
Messrs. Charles A. Carpen ter and J o"eph Hill,  of Keo­
knk, Iowa. This inven tion covers an improved mech­
anism for filling tbe monlds, shifting them to tbe 
pressers and partly press ing t he clay, another pair of 
pressers completing the pressi ng, then shifting them 
to a discharger, and discharging them, all being done 
automatically. 

A cotton gin feeder has been patented by 
Mr. Thomas F. Sw inn ie, of McFarhms, N. C_ This 
invention provides a meciranical cotton gin feeder to 
obviate the necessity of mannal labor, a mechanical 
elevator and a self-adj usting mechan ical rake being 
located relatively to each other in a novel way in con_ 
nection with a removable sided independent box, with 
varions other novel featnres. 

A combined hat and coat ban gel' h as been 
patented by Mr. William R. ColE', of Pottsville, Pa. It 
i s  constructed to form a long and separately pivo ted 
pendent bntton hook attachment or coat banging hook 
and is a compact device, few parls serving to form the 
coat hangi ng hook, the hook by which the device is 
suspended, and the spr ing hat holding book or clamp. 

A floor jack h a s  been patented by Mr. Em­
mett J. Lobdell, of Northville, N. Y. -A movable head 
carries a rack with which engages a dog or pawl piv­
oted to a lever, itself pivoted to the onter end of the 
head, and there is a thruHt block adapted to be fasten ­
ed in posit ion and attached to the lever by a pin and 
s!ot connection , tbns making an inexpensive and ef­
fective jack for closing tbe joints of flooring, etc. 

A fire grate has been paten ted by Mr. 
James D. Ri chards, of Patriot, In d. Thi s  invention 
combines, with the walls and front bars of tbe grate, 
tbe bottom bars made longitudinally adjnsta!>le, two 
rock shafts connected to or engaging wi th tbem, and 
a bar fo r so connE'cting the rock shafts that either will 
oscil late I he hOltom bars, the grate being specially 
adapted to control and economize hot air and thns save 
fuel. 

A stem winding watch has been patented 
by Mr. George F. Johnson, of Aurora, Dl. Tbe inven­
tion consists in a novel construction and combination 
especiall y of the setting lever and locking bar, and 
spring controlling the latter, whereby the spring ove­
rates to hold the setting lever in position . both when 
drawn ont and pressed in, and prevents it when closed 
from dropping, and by striking the cover of the watch 
case interfering with the closing of the case. 

A device for protecting bal a nce wbeels of 
watches has been patented by Mr. Everton J. Arrick, 
of McConnellsville, G. This invention is marnly de-

The Ohal'gefOl' Insertion under this head is One Dollar 
a llnefol ' each insertion ; about eigltt words to a line. 
Adve" tisements must be " ecelved at publication OjfiCf 
as ea,ly as Thursday tn01'ning to u/fYpear in next issue. 

Parties desiring to sel l or exhihit goods or patents at 
the Fall Exhibition, Boston, address Cbas. Babson, Jr., 
24 Congress St., Boston, Mass. 

Machine Shop Ontfit for sale. 7" Pond Planer ; 3 
Lathes, 13" x 20" . 12' x 24", and 6' x 16" ; 00" Blaisdell 
Drill Press, 2 Lathe Chucks, Bolt Cntter, Boring Ma­
chine, Forge, 2 Wood Lathes, set Pipe Tools, Taps, 
Reamers, � t andrels. set of Lathe. Planer, and Black­
smith's Tools, Shafting, Pulleys, Hangers. Steel , Iron, 
etc., compriSing the shop. All F. O. B., New England, 
,1,600 ; rare bargain. S. C. Forsaith Machine Company, 
Manchester. N. H. 

1% in . Steam Whis t les, by mail, 55 cents. A.. O. 
Brooks, 20'1 N. 3d St., 'Philadelphia. 

S turtevant Blowers, Li dgerwood Hoisting Engines, 
New York Safety Bteam Power Co.'s Engines, Water's 
Governors, Duplex Pumps, are for sale by Henry 1. 
Snell.  135 N. 3d St., Phil a., Pa. 

.For Steam and Power Pumping Machinery of S ingl e 
and Duplex Pattern, embraCing boller feed, fire and low 
pressure pumps, independent condenstng outfits, vae­

nUlL, hydraulic._ artesian, and cleep well pumps, air com­

pressors. address Geo. F. Blake Mfg. Co . . 44 WIIShing­
ton St" Boston; 97 Liberty St .. N Y. Send for Catalogue. 

Soapstone Pa �king, Empire Gum Core, and all kinds 
Rubber Packing. Greene, Tweed & Co., New York. 

Quinn's device for stopping leaks in boiler tu bes. 

Address S. M. Co., South Newmatket, N. H. 
Cyclone Steam FIne Cleaner saves Fuel, Labor, and 

Repairs . .. Investigate." Crescent Mfg. Co . . Cleveland, O. 

Hercules Water Wheel--most power for Its size and 
highest average percentage from full to half Gate 
of any wheel. Every size tested and tables gu!lran�eed. Send for 
catalogue, Holyoke Machine Co., Holyoke and Worcester, Mass. 

If you want the best cnshioned HelvE' Hammer in the 
world. send to Bradley & Company, Syracuse, N. Y. 

Mills, Engines, and BoilerB for all purposes and of 
every description . Send for circu lars. Newell Univer­

sal Mill Co., 10 Barclay Street. N. Y. 
50, 60, and 75 H. P. Corliss Engines ; 8econd-h�nd ; 

in good order. Henry I. Snell, 135 N. 3d St., ['hila., Pa. 

Wanted .-Patented articles or machinery 1.0 man n fac­
ture and introduce. Lexington Mfg. Co., LeXington, Ky. 

Brush E lectric Arc Lights an d Storage Batt.eries. 

Twenl y th ousand Arc Ligh,s already sold. Our largest 

machine gives 65 Arc Lights with 45 horse power. Our 

Storagp, Battery Is the only practical one in t h e  market. 
Brusb Electric Co., Cleveland, O. 

For Fre i ght and Passenger Elevat.ors send to L. s. 
Graves & Son . Rochester, N.Y., or 46 Cortlandt St.,  N. Y. 

" How to Keep Boi lers Clean." Book sent free by 
James F. Hotchkiss, 86 Jobn St., New York. 

Stationary, Marine, Portable, and Locomotive Boiler� 
a specla tty. Lake Erie Boiler Works, Buffalo, N. Y. 

Presses & Dies. Ferracnte Mach. Co. ,  Bridgeton , N. J. 

The Hyatt filters anJ. methods guaranteed to render 
all kinds of t urbid water pure and sparkling. at economi­
cal cost. The Newark Filtering Co. ,  Newark, N. J. 

Railway and Machine Sbop Equipment. 

Send for Monthly Machinery List 
to the George Place Machinery Company, 

121 Uhambers and 103 Reade Streets, New York. 

Steam Boilers, Rotary Bleachera, Wrought Iron Turn 
Tables, Plate Iron Work. Tippett &; Wood , Easton, Pa. 

" The Sweetland Vhuck." See ad. p. 44. 
Iron Planer, Lathe, Drill, and otber macbine tools of 

modern design. New Haven Mfg. Co., New Haven, Conn . 
For Power & Economy, A lcott's Turbine, Mt .Hol ly, ::-< . •  J. 

If an invention has not been patented in the Un lied 
States for more than one year, lt may stm be patented in 

Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 

address Munn & Co., SCIE NTIFIO AMERICAN Patent 
agency. 361 Broadway, New York. 

Gnild & Garrison's Stearn Pnmp Works, Brooklyn , 
N. Y. Steam Pumping Machinery of every descrip­
tion. Send for catalogue. 

Ni ckel Plating.-Sole manufacturers cast nickel an­

odes, pure nickel salts. polishing compositions. etc. Com­
plete ontfit tor plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St., New York. 

Snpplement Catalogne . -Persons in pnrsuit of infor­
mation on uny special engineering. mechanical, or scien­
tific subject. can have catalogue of contents of the SCI­
ENT I F I C  AMEUICAN !SUPPLEMIC N T  sent to them free. 
The S UPPr,ICMENT contains lengthy articles embraCing 
the whole range of engineering, mechaniCS, and physi­
cal science. Address Munn & Co . 'Pu blishers, New York. 

Machinery for Ligbt MannfacJ.lJr ing, on band and 
built to order . E. E. Garvin & Co., 1 39 Center st., N . Y .  

Electrical Alarms, Bells, 'Batteries . See Workshop 
Receipts, v. 3, $VXl. E. & F. N. Spon . 35 Murray St., N. Y. 

Curtis Pressnre Regnlator and Steam Trap. See p. 78. 
Munson's Improved Port.able M i lls, Utica, N. Y. 

Woodwork'g Mach'y. Rollstone Mach. Co. Adv., p. 77. 
C. B. Rogers & Uo. , Norwich, Conn., Wood Working 

Macblnery of every kin d .  See adv., page 71. 
Drop Forgings. B i llings & Spencer Co., Hartford, Conn. 
Brass & Copper in sheets ,wire & blanks . See ad.p. 93. 

The Chester Steel Vastings Co., office 407 Li hrary St., 
Pbiladelphia, Pa . . can prove by 20,000 Urank Shafts and 
15,000 Gear Wheels. now in use, the snperiority of their 
Castings over all otbers. Circular and price list free. 

The Improved Hydranlic Jacks. Pnnches, and Tnbe 
Expanders . R.  Dudgeon. 24 Columbia St .. New York. 

Hoisting Engines. D. Frisb ie  & Co., Ph iladelpbia, Pa. 
Tight and Slack Barrel Machinery a specialty. Jobn 

Greenwood & Co., Rochester, N. Y. See illus. adv. p. 94. 
Heavy English Walrus Leather, for polishers. 

Greene, Tweed & Uo., 118 Chambers st., New York. 

signed for nsp. in watch repairing, and consists in a Knnrlinl/: Tool, self-c.entering, for lathe nse. Pratt & 
fianged holder for halance wheels ,  whicb will admit Whitney Uo., Hartford, Conn. 

of necessary work or repair without removing the staff I Mineral Lands Prospected, Artesian Wells Bor�d , by 
from the

.
�heel . and ot tbe wheel being chncked in the Pa . [)iamond Drill Co Box 423. pott

.

SVillO. 'Pa. �ee P. OO. 
lathe at eIther end of the staff, free from all risk of For Sale.-Patent Self-ventilating Funnel. Best tblng 
damagl> to the rim at the wheel while in the lathe. out for making money. G. M. WlckillIe, Brook NeaI,Va. 
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1£5 
HINTS TO CORRESPONDENTS. 

Name and Address mnst accompany all letters, 
or no al tention will be paid thereto. This is for onr 
information , and not for publication. 

KeCerences to former articles or answers shonld 
give date of paper and page or nnmher of question . 

InqUiries not answered In reasonable time shonld 
be repeated; corresp.pndents wi 11 bear m mind that 
some answerS require not a little researCh, and. 
thongh we endeavor to reply to all, either by letter 
or mail, ear.h mnst take his turn. 

Special InCorlDation requests on matters of 
personal rather than general interest. and req nests 
for ProlDpt Answers by Letter, shou ld be 
accompan i ed with remittance of $1 to $5, according 
to the subject, as we cannot be expected to perform 
such service without remunerat ion . 

Scientific AlDerican SnpplelD ents referred 
to may be had at the ofiice. Price 10 cents each . Minerals sent for examination shonld be distinctly 
marked or labeled. 

(1) G. C. R. desires a formula for making 
mastic preparation for covering brick work ontside. A. 
Mastic cements are generally mixtures of 11l0 parts each 
sand, limestone, and litharge, with 7 parts linseed oil.  
'rhese ingredients carefnlly mixed and well worked to­
gether will have the cons i stency of moist sand, but 
litlle coherence. When pressed, however, the mixtnre 
gradnally acquires the hardness of ordinary sandstone. 
A waterproof mastic cement consists of 1 part red lead 
to 5 parts gronn d  lime and 5 parts sharp s8nd with 
boiled oil. Or, 1 part red lead to /) of whiting and 10 of 
sharp sand mixed with boiled oil. 

(2) P. C. G. asks how to make a good 
gold writing Ink. A. Gold Ink is prepared by taking 
eqnal parte of honey and gold leaf; tritnrate nntil the 
gold is rednced to the finest possible state of division, 
agitate with 30 parts of hot water, and allow it to settle. 
Decant the water and repeat the washing several times; 
finally dry the gold and mix it with a little gum water 

for nse. 2. How to make rubber stamp inks. A. Rnb­

ber stamp inks are simply solutions 01 aniline colors 
mixed to a proper consistency with glyce!in. 

(3) J. W. C. asks : How can I blue mallea­
ble iron similar to the bllle of steel sqnares, nails, 
tacks, screws, and otber articles? A. Afler polishing 
heat them over a charcoal fire nnti 'l the blne color comes, 
then cool them in dry sand or qsheB. A pan of hot 
sand is good to heat in if the arti cles are small enongh. 

(4) E. N. P. asks : What is t h e  stuff that 
i s nsed to n ickel plate with by j ust rnbbing the mix­

tnre over it. It only plates brass, copper, zinc. A. The 
solntion is probably a s ilvering solution, snch as made 
by preparing a solntion of one part potassinm cyanide in 
six part .. water; to this there is added a concentrated 
aqneous solution of s i lver nitrate (free from acid) nntil 
the precipitate is redissolved. T h e  forego i ng solution 
is then mixed with fine chalk and applied after pre­
vionsly having cleaned the objects. Nickel cannot 
be applied in the manner described in yonr lett.er, aurl 
it may he possible that yon have in mind the Stolba 
process which Is described in onr answer to qnery 
28, in the SCIENTIFIC AMERICAN for May 24, 1884. 

(5) W. H. S. asks : What sort of a crucible 
will answer wherein to melt I/:old ? Will a small one ot 
sand do? A. The ordinary sand cmcibles, such as nsed 
by j ewelers. 

(6) S. L. W. asks : Does increase of lev­
erage necessarily declease speed? A. Yes. This is one 
of the essential laws of mechanics. 

(7) T. H. S. asks if a driving belt composed 
of a band of thin steel covered with l eather would pos­
sess the properlies of a leather belt, in addit i on to that 
of not stretching which the steel would afford. A. A 
leather lined steel belt wonld no doubt be very rigid. 
The mecbanical difiicnl ties attending Its application 
and its cost wonld probablv negative its valne. The 
property of staying in its place upon the pnlleys i s  d ne 
greatly to the elastici ty of leather belts. The ronnded 
face of the pulley conld not easily control a rig id fiat 
belt, 

(8) W. R. B. -The pitching of a ball in a 
cnrved line is a well a ttested fact. Bnt the pitching 
alternately aronnd 4 posts as sketched by yon is ex­
tremely doubtfnl. See 8CIENTIFIO AllERIOAN SUPPLE_ 
MENT, Nos. 402, 410, for a di scnssion of this snbject. 

(9) M. E. L. asks bow to obtain more 
knowledge concerning liqnid carbonic acid as a mo­
tive power, as a seqnence of the labor of Dr. Raydt. 
A. We have no fnrther information on this snbject 
than we have already printed. Dr. Rayd t's expHi­
ments pos.ibly "pen np a new field ,  bnt all previons 
attem pts to ntilize carbonic acid in place of steam have 
been failures. 

I N D E X  O F  I N V E N T I O N S  
For which Letters Patent oC the llnUed 

State" ,vere Granted 

July 29, 1 884, 
AND EACH HEA,KING THA,T DATE. 
[See note at end of list about copies of these patents.] 

Alarm. See Burglar alarm. 
Annealing box, J. & T. McNel! . . . . . . . . . . . . . . . . . . . . .  802.688 
Auger bit, H. L. Shaler . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . 802,595 
Auge •• hollow, S. H. Newcomb . . . . . . . . . . . . . . . . . . . 802,165 
Anger. post hole. Mottram & Mnndy . . . . . . . . . . . . . . . 802,764 
Automatic register for jP'aln, seed, etc., J. Wher-

ry, Jr . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S(]2,697 
Awning, M. F. Wiedemann . . . . . . . . . . . . . . . . . . . .. . . . . 802,809 
Axle . tubui ar, E. Peckham . . . . . . . . . . . . . . . . . . . . .. . . . .  802.864 
Bailng press, cotton . C. Baumgarten . . . . . . . . . . .. . 3O'�.880 
Battery. See Secondary hattery. 
Bedstead, sofa. W. Ott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 802,868 
Beehive, B. Franklin . . . . . . • • • • • • . • • • . . . . . • . . . . . . • . . . .  81:)2,834 
Beebive, !. A. Livingston . . . . ' "  . . . . . . . . . . . . . . .. . . 002,"54 
Beer cooling apparatus, P. McCanley . . . . . . . . . . . . . . 302,71>'1 

© 1884 SCIENTIFIC AMERICAN, INC.
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Berth. self-leveling. F. Lebacq . . . • . . . . . . • . . . . . . . . . .  302,571 ' Enln"aVing machine, pantograph. A. Keller-
Bluing paper. G. A. Conant . . . . . . . . . . . . . . . . . . . . . . . .  3OU44 I Dorian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . 30",.567 
Book mark, B.  .1i' Paine . . . . . . . . . . . .  , . . . . . . . . . . . _ . . .  302.71i8 ' Envelopes, etc., manufacture of, E. B. Stockmg . .  302,690 
Boot and shoe counters, macbine for shaping, J. I Eraser. rubber, H. T. CURhman . . . . . . . . .  , '  . . . . . . . .  302,711 

C . Hear an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302.656 Escapement, A. IV . Kientolf . . . . . . . . . . . . . . . . . . . . . . . . .  302.851 
Borina: tool. L. R. Faught . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302.831 Farm gate, N. E. Weisell . . . . . . . . . . . . . . . . . . . . . . . . .  302.805 
Bottle. L. S. Hoyt . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  30�.565 Fertilizer dropper and seed pl anter. J. Sanderl in 302.593 
Botu e stopper, A. H. Wirz . . . . . . . . . . . . . . . . . . . . . . . . . . 302,693 �'ifth wheel. vehicle. J. H. �lcCabe . . . . . . . . . . . . .  302.755 
Box. See Ell" shipping box. File case and ca binet. B. F. Wilson . . . . . . . . . . . . . . . . .  302.615 
Box for holding dry powdered substances, W. R. Filter press pi>lte. Reiss & See . . . . . . . . . . . . . . . . . . .. . .  302,867 

Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302.663 Fire extinguisher. J. W. Bishop . . . . . . . . . . . . . . . . . . . .  302,682 
Brake. See Car brake. Vehicle brake. F'loor and window washer. W. Ott . . . . . . . . . . . . .. . . . .  302.862 
Brick machine. W. II, Stewart . . . . . . . . . . . . . . . . . . . . 302.872 Frame. See Quilting frame. 
Brick or artificial atone, composition an d manu- Furnace. See Ore roasting furnace. 

fact ure of. Bare & Douglass . . . . . . . . . . . . . . . . . . . .  302,646 Furnace. K. M. J arvis. . . . .  . . . . . . .  . . . . . . . . . . . . . . . . .  302.848 
Bru8hes. manufacture of, H. Soggs . . . . . . . . . . • . . . . .  302,869 Furnace for the manufacture of glass. iron. etc., 
Bucket cover. sap. A. H. Todd . . . . . . . . . . . . . . . . . . . . .  302,604 I. H ahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302.724 
Buckle. back band. P. S. Pender . . . . . . . . . . . . . . . . . . .  302,77� Gauge. See Buttonhole gauge. Weather board 
Buckle, harness shaft. F. A. Bennett . . . . . . . . . . . . . . .  302,701 gauge. 
Burglar alarm. L. D. North et at . . . . . . . . . . . . . . . . . . . .  302,581 Garbage se parator. G. T. Waldeck . . . . . . . . . . . . . . . . . .  302,694 
Burial casket. J. Maxwell . .  . . . . . . . . . . . . . . . . . . . . . . . . .  302,753 Garter, H. C. Frank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302.655 
Burner. See Gas burner. Tar burner. Gas burner and chimney, E. Blackman . . . . . . . . . . .  3O'J.619 
Butter l adle, F. W. A nderson . . . . . . . . . . . . . . . . . . . . . . . .  302.813 Gate. See Farm gate. 
Butter worker. n. W. Curtis . . . . . . . . . . . . . . . . . . . . . .  302.546 Gate. D. M. Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302,820 
Button fastener, C. C. Whitney . . . . . . . . . . . . . . . . . . . .  302.808 Gate. F. M. Briggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  302 541 
Button, g-laslJ, A. Hamann . . . . . . . . . . . . . . . . . . . . . . . . . .  302.725 Gla.ssware, ornamental, E. D. Libbey . . . . . . . . . . .. . 30'2."47 
Buttonhole gaug-e, Ulmer & Collins . . . . . . . . . . . . . .  3D2.803 Governor, disk. T. W .  Heermans . . . . . . . . . . . . . . . .. . . .  302.564 
Buttons. manufacture of. R. Roschman . . . . . . . . . . . .  302,781 Grain drill. F. B. M cCabe . . . . . . . . . . . . . . . . . . . . . . . . . . . 302,754 
Cabinet lock. IV.  H. Tavlor . . . . . . . . . . . . . . . . . . . . . . . . . .  302.796 Grain separator J L. La Ro.e . . . . . . . . . . . . . . . . . . . . .  302,570 
Caliper •• W. P. Dodson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302.685 Grater, maize, E. M. a . Anderson . . . . . . . . . . . . . . .. . .  302,536 
Can. W. H .  & W. J. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302,683 Grindlng- miJl.  J . J .  & B. Clark . . . . . . . . . . . . . . . . . . . . . . .  002,826 
Capsule filler, F. J. Heinhold . . . . . . . . . . . . . . . . . . . . .  302,777 Guard. See Dental breath guard. Ear ""ard. 
Car brake. G. O. S. Conway . . . . . . . . . . . . . . . . . . . . . . . . .  3Q2.651 Harne, J. J. Wirtner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30"2,678 
Car brake. automatic. E. Ebi.  . . . . . . . . . . . . . . . . . . . .  302,716 Hammer, trip, J. R. Abhe . . . . . . . . . . . . . . . . . . . . . . .  _ . . 302,BU 
Car brake. automatic, R. Salvad"e . . . . . . . . . . . . . . . . .  002,782 Hanger. See Door hanger. 
Car coupling. W. Davis . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  302.547 Harness pad. Dorr & Tamplin . . . . . . . . . . . _ . . . . . . . . . . 302,048 
Car coupling, G. W. Hoover . . . . . . . . . . . . . . . . . . . . . . .  302.730 Harvester reel, 11 . McCarthy . . . . . . . . . . . . . . . . ... . .  302.706 
Car coupling. M. Joo . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  302.849 Hat, A. So l m ans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30Z,6!! 
Car conpling. J. B. Motter . . . . . . . . . . . . . . . . . . . . . . . . . . 302,689 lIat holder. J. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302.587 
Cllr coupling. N. J. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302.66R n ay rake and loader. combined, H. M. Rhoads .. . . 302,779 
Car coupling, W. Piercy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302,865 Hay stacker, J.  M. Wishart . .  " . . . . . . . . . . . . . . . . . . .  3O'!,Erl7 
Cltr coupling, G. W. White . . . . . . . . . . . . . . . . . . . . . . .  301.807 Heater. See Car heater. 
Car draw bar, horse, IV. H. Kennab . . . . . . . . . . . . . . . .  30�,630 Heating apparatus, e l ectrical ,  J. S. Senon . . . . . .  302,678 
Car, dum ping, M. Van W ormer . . . . .  . . . . . . .  . . . . . . .  302.605 Hoisting and conveying machine, A. }4�. Brown. 
Car dust guard, railway. J.  H. Reynolds . . . . . . . . .. . .  302,778 302,W5, 3O"�,706 
Car for cable roads, suspended. C. Leavitt. . . . . . .  302,746 Holder. See Card or tag hOl der. Hat holder. 
Car fl)r eJevated railways, W. F. Sherman . . . · . . . . . .  302.597 Lead or crayon holder. Paper hol der. Pen 
Car, band. S. V. Greer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302,840 holder. 
Car heater, R. I f .  Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302.707 Hose and discharge pipe nozzle , M. Clemens . . . • • .  302,542 
Car platform, A. C. Fer�uson . . . . . . . . . . . . . . .  302.550, 302,55] HydrauliC or pneumatic motor, F. Pallausch . . . . . .  30" •• 769 
Car, railway, E. P. I,ar';e . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302,662 l l ydrogen dioxide. manufacture of. M. 'l'raube .. . RlM.SOD 
Car wheel .  IV. S. G. Baker . . . . . . . . . . . . . . . . . . . . . . .  302,818 Hydrometer apparatus. automatic, G .  A. Bob-
Cars, applying electriC motors to. IV . F. Sherman 302,596 rick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 002,539 
Cars, spring motor for street ..T. B. Pugh • • • • . . . . • •  302.671 Ice cream freezer and churn. combined, Wood & 
Cars. strncture for loading, J. Foreman . . . . . . . . . . . .  302,720 Babbitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302,879 
Card or tag holder. C. II. Leonard . . . . . . . . . . . . . . . . . . 302.853 Incandescents , making, A. Crnto . . . . . . . . . . . . . .  _ • •  302.827 
Cards in carding; machines. grinding or finishing I lnd!Cator. See M�rchandis� indicator.

" . wire, W. Decker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302.652 IndICator for publIc assemblIes, H. S. Gnmes. . . . . 302.723 
Carpet cleaning composition. M. F. Jacobs . . . . . . . .  302,732 1 Injector. H. F. Colvin . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 802,548 
Carriage spring, S, Atkinson . . . . . . . . . . . . . . . . . . . . . . . .  302.618 11.tkstand and calendar, combIned, R. Sneide.r-. . . . .  002,64:0 
Carriage Vibrator, child's, G. B. Adams . . . . . . . . . . .  302,680 Jack. See Screw jack. 
Cartridge and waterproofing the same. P. Barbe . .  802,819 J ar and bottle stopper fastener, J. M. Patterson. 302.770 
Case. See File case. I Jars, bottles, etc., stopper for, A. Kempson . . . . . . .  302,881 
Casting pipes of plastic material. mould for, D. Join t. 8ee Water closet joint. 

H. Dorsett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  002,549 Knitting machine. C .  young . . . . . . . . . . . . . . . . . . . . . . . .  302.SW 
Centrifugal machine. D. M. Weston . . . . . . . . . 802.61l. 302,612 Ladder, folding, C.  Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302.829 
Centrifugal reel, A. H. Van Dozee . . . . . . . . . . . . . . . . . 302,693 Ladder. po le.  J. Jayue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302.133 
Cesspoo l ,  E. Dieterich . . .  . . . . . . . . . . . . . . . . . . . . . .. . .  302.713 Lamp burner, T. Hipwell . . . . . . . . . . . . . . . . . . . .  # . . . . . 8O�.6,1)8 
Chain. drive, C. G. A nderson . . . . . . . . . . . . . . . . . . . . . . .  302.81� Lamp, electric arc, W. K. Freeman . . . . . . . . . . . . . . . . 30"4.553 
Chain. drive, R. F. Ludlow . . . . . . . . . . . . . . . . . . . . . . . .  302,574 Lamp. miner's safety, Wolf & Friemann . . . . . .  " . . .  802,878 
Chain. drive. J. J. Seidner . . . . . . . . . . . . . . . . . . . . . . . . . 302,785 Latch. W. Seng . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  302,594 
Chains and bracelets. spring ring for neck. A. I Latch, reversible, Heizmann & Deibert . . . . . . . . . . . .  802,657 

Vester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302.676 I Lathe. concentriC : H. C. Albee . . . . . . . . . . . . . . . . . . . . .  302,644 
Chair. 8ee Opera chair. Lathe, metal turnmg. W. W. Hulse . . . . . . . . . . . . . . 302,633 
Cheese safes, wire door for, G. IV. Gordon . . . . . . .  302,837 Lead or crayon holder. M. S. Shipley. . . • . . .  . . . . .  302.786 
Chimney, L. E. Clawson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3O�t621 Level and plane table, farmer's and drainer's 
Chuck., reversible jaw for lathe • •  T. W. Carleton . .  302,649 . comlJined. 11. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302.609 
Churn, E. C. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302.794 Lime bin, T. T. Moulton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302.858 
Churn operating meohanism, H. B. Womack . . . . . .  302,617 Liquid meter, R. W. Graves . . . . . . . . . . . . . . . . . . . . . . . .  302 .561 
Clasp. See Shoe clasp. . Lock. See Cabinet l ock. 
Clasp for purses. etc., R. Sontheimer . . . . . . . . . . . . . . .  3O�.788 Locket, F. B. Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302,'l2'� 
Clip. See Paper clip. i Luhricating apparatus, J. L. Booth . . . . . . . . . . . . . . . .  «<Jz.704 
Clover huller detainers. tool for cnttin .. , Miller & I Lumber elevator. J. Paul . . . . . . . . . . . . . . . . . . . . . . . . . .  302.771 

Kailer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 802.759 Magnet for dynamo electric machines, field-of-
Coal screen, T. W. Wheatley. . .  . . . . . . . . .  . . . . . . .  . . . . 302.806 I force. W. K. Freeman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302.556 
Cock, reverse-way, C:. C. & C. Balderston . . . . . . . . . .  302.537 Mat, G. Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . .  302.804 
Collar. horse, M. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302.578 Match, W. B. Eltonhead . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302,71 7 
Coloring matter. azo, A. Spiegel . ' . . . . . . . . . . . . . . .  302,790 Match box, R. Wick . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . • �2,642 
Colors on yarn or textile fabrics, fastening azo, i M echanical movement, J. W. Cheney . . . . .  ..... • . • 302,709 

A. Spiegel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  802.791 M erchandise indicator, J. Wayer . . . . . . . . . . . . . . . . . . . 302,695 
Comb. F. M. Jobson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302,734 Mercury seal trap. C. F. Pike . . . . . . . . . . . . . . . . . . . . . . .  302,584 
Compost and cotton seed distributer. corn and M etal p l ates, machine for chamfering. E. 

pea planter. and dum p cart, H. J,. Spencer . . . .  302,789 Bouhey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.647 
Condenser. I. B. Cushing . . . . . . . . . . . . . . . . . . . . . . . . . 302.684 Meter. See Liquid meter. 
Condition powder. W. G. M oore . . . . . . . . . . . . . . . . . .  302.761 Mil l .  See Grinding mill. 
Conductor, fiexible, G. H. P. Flagg . . . . . . . . . . . . . . . .  302,718 Monkey wreuch. S. H. Heginbottom et al . . . . . . . . . .  302.842 
ConduIt for gas, flUid,  or el ectric wires,.}. M ars- Motor. See ElectriC motor. Hydraulio or pneu-

den . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302,752 matic motor. 
Copies, apparatus for multiplying, W. M. Necktie fastener. W. A. Holmes . . . . . . . . . . . . . . . . . . . 302,686 

Strother . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302 .601 , Neckti e  stay or retainer. J .  Hayden . . . . . . . . . . . . . . . .  302 .729 
Cotton chopping machine, D. L. M. White . . . . . . . 302,677 Needl e  case and stocking darner, combined, G. B. 
Conpling. see Car coupling. I Poter . . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . .. . . . . . .  302.670 
Covering, non�conducting. J. S. Briean . . . . . . . . . .  802,823 Non-conducting compound, W S GrUbb • . . . . . . • .  802,630 
Cracker machine, Roth & Tambel . .  . . . . . . . . . . . . . . . .  f.02,868 N u t  lock. F. Murphy . . . .  . . . . . . . . . . . . . . . . . . .  002,860 
Cultivator. J. B. Nelf . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302,580 Opel'a chair. Sargent & Rchade . . . . . . . . . . . . . . . _ . . . . .  002,672 
C ul tivat.or weed cuttin .. attachment, T. Will iams 302,876 Ore concentrator or separator. J. W. Baney . . . . . . .  302,816 
Cnrtain fixture. D. E. Kempster . . . . . . . . . . . . . . .  . 302,568 01'e crusher, J. D. Huntington . . . . . . . . . . . . . . . . . . .  3O�.568 
Curtain pole tip. M unger & Butler . . . . . . . . . . . . . . . . 302.665 Ore jigger. Crnzan & Robinson . . . . . . . . . . . . . . . . . . . . . .  302.545 
Curtain roller. C. W. Bassett . . . . . . . . . . . . . . . . . . . . . . .  302,538 

l
ore pulverizing macbine. J. W. B .. iley . . . . . . . . . . . . .  302,817 

Crusber. See Ore crusher. Ore roasting furnace, revolving, M. B. Dodge . . . . .  302,625 
Dampening device, D. �-'. Baxter . . . . . . . . . . . . . . . . . . . .  3O'J.618 I Pad . See Harness pad. Saddl e  sweat pad. 
DAmper regulator, R. Thompson . . . . . . . . . . . . . . . . . . . . 3O,,69� I Sweat pad. 
Dental breath guard. W. C. Foulks . . . . . . . . . . . . . . . . .  302.629 Pantaloons, device for prQtecting and elevating 
Dental en"ine hand piece. E. T. Starr . . . . . . . . . . . . .  303,870 I the legs of. J. J. Ad"ate . . . . . . . . . . . . . . . . . . . . . .  302,643 

Domino, Pruyn & Hyatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302,868 Paper clip. M illler & Fasch . . . . . . . . . . . . . . . . . . . . . . .  302,579 

Door cbeck, pneumatic. G. S. Perkins . . . . . . . . . . . .  302,582 I Paper folding machine. A. H. Gal e . . . . . . . . . . . . . . . .  302,558 
Door hanger. H. Ii'!eming . . . . . . . . . . . . . . . . . . . . . . • . .  302.6�8 I Paper for checks, etc., manufacture of, R. C. 
Door hanger. W. E .  Jacques . . . . . . . . . . . . . . . . . . . . . .  302.847 Menzies. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  302.758 
Doors, stay rol ler for, J. Brinkerhoff . . . . . . . . . . . . 3O�,824 Paper holder and cutter, web. C. C. Johnson. 
Drill. See Grain dril l .  Ratchet drill. 302,785. 302,736 
Dust from air, apparatus for separating, Watson Pavements and other purposes. process of mak-

& Chester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30'),608 in" and composition for. J. E. Wynkoop . . . . . . .  302,679 
Dynamite shell, n. P. Griswold . . . . . . . . . . . . . . . . . . . . .  302,56� Peanuts, machine for cleaninl?(, C. J. Syme . . . . . . . . 302.873 
El1r guard, W. T. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302,733 , Pen, fountain. J. T. Goodrich . . . . . . . . . . . . . . . . . . . . . . . 301,560 
l£ccentrics. adjusting device for, A. T. Booth • . . . 302,703 , Pen holder. W. F. Rockwell . .  . . . . . . . . . . . . . . . . . . . . 302.780 
Egg shipping box. E. P. Anger, Sr . . . . . . . . . . . . . . . . . 302,815 Pencil and eyeglass holder. J. F. Webster . . . . . . . .  302.696 
Electric machines, apparatus for winding arma- Penman's assistant. W. H. Lamson . . . . . . . . . . . . . , . 302 .745 

tUres for dynamo, W. B. Espent . . . . . . . . . . . . . . . .  302.627 Percolator, W. Suits . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  302.675 
Electric machines, armature winding for dynamo, Photographer's electric retouching device, G ees-

W. K. Freeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302,557 bergen & Geruzet. . . . . . . . . . . . . . . . . . . . . . . . . .  302.836 
Electr�c machines or motors, armature for dyna- PhotographiC camera stand, J. H. Smith . . . . . . . . . .  302.639 

mo, W. K. Freeman . . . . . . . . . . . . . . . . . . . . . . 3OO.5M. 302,555 Pipe wrench, T. MOkler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302.760 
E l ectriC motor, E. T. Starr . . . . . . . . . . . . . . . . . . . . . . . . .  302.793 Ploning machine, H. (�. Tunis . . . . . . . . . .  , . . . . . . . . .  302,874 
EleCtric signal, Blodgett & Wint.on . . . . . . . . . . . . . . . . .  302,82] Planing machine. metal, W. W. Hnlse . . . . . . . . . . . . .  30? 632 
Elevator. Set Lumber elevator. Planter. corn, W. Lyons . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30"�.856 
E l evator. J. Foreman . . . . . . . . . . . . . . . . . . . . . . . . . . . , 002.721 Planter. sulky corn. J. D. M ills . . . . . . . . . . . . . . . .. . . . 302.857 
Elevator, C. E. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3O"J.776 Plow, E. P. Laree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302.661 
Elevator, Reynolds & 1'ewksbury . . . . . . . . . . . . .  302.589 PlOW, J. W. Montgomery. . . . . . .  . .  . . . . . . . . . . . . .  302,859 

Elevator. Tewksbury & Reynolds . . . . . . . . . . . . . . . . .  302.602 Plow and CUltivator. combined sulky, T. Huddle-
Embossing and printing presses, inking attach- stone . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . .  302,731 

ment for, H. K. Drawbaugh . . . . . . . . . . . . . . . . . .  . 30 '.880 Plow. double-acting reversible &ang, W. H. Foye. 302.833 
lind gate. Wbite & Berl(gren . . . . . . . . . . . . . . . . . ... . .  soo,614 Plow, mole ditching, A. J. Bowman . . . . . . . . . . . . . . . . OOJ,822 

Printers' galleys, support or rest for, C. W. · 
Brown . . . . . . . . .  . . .  . . . .  . . . . . .  . .  . . . . . . .  . . . . . . . . . . . . .  302,826 

Pum p, W. Eames . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  802.626. 30"�, 715 
Pump regulator. automatic, J. H. Baker . . . . . . . . . . .  302,845 
Pump, submerged force, L. Herbert . . . . . . . . . . . ... . .  302,848 
Quilting frame, H. C. I,ndwig . . . . . . . . . . . . . . . . . . . . . .  802,748 
Radiator. steam, G. Blau, Jr . . . . . . . . . . . . . . . . . . . . . . . .  30'<,702 
Railway cable f'(rip. Dods & Hindes . . . . . . . . . . . . . . . . .  302,828 
Railway for plantations, cable, G. W. 'I'bomas . . . . 302,797 
Rail way sleepers, etc., construction of, J. Monier 802,664 
Railway switch, D. H. Foreman . . . . . . . . . . . . . . . . .. . . .  302,719 

Rake. See Hay rake. 
Ratchet drill, S. Gardner (r) . . . .  . .  . . . . . . . . . . . . . . . . . .  10.502 
Ratchet wrench. W. J. Hunter . . . . . . . . . . . . . . . ... . . .  302.659 
Iteamer. c. Kellogg . . . . . . . . . . . .  . . . . . . . . . . .  .. .. . . . . .  30'�.687 
ReeL See Centrifugal reel. Harvester reel. 

Wire reel. 
Refrigerating machine, Waterhouse & Brewer . . . . 3O'�.607 
Register. See Automatic register. 
Regnlator. See Damper regulator. Pump regu-

l ator. 
Rein guard for whl1Deirees, H. Libby . . . . . . .  . . . . . 302,573 
Ring for band rails, D. Peters . . . . . . . . . . . . . . . . .. . . . . &r..778 
·Rivet. W. C. Brav . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302.648 
Roving and sluljomg frame, Higgins & W h it-

worth . . . . . . . .  . . . . . .  . .  . . . .  . . .  . . . . . . .  . . . .  . .  . . . . . . .  302.681 
Saddle for borse coll .. rs, C. G. CaJo . . . . . . . . . . . . . . . . . 302.708 
Saddle. harness, G. Theobald . . . . . . . . . . . . . . . . . . . . . . 30"<.603 
Saddle sweat pad. cart, A.  L. Maclachlan . • • . . . . . . .  302,575 
Salve. IL C. Wilber. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  302,875 
Saw sharpening machine, T. O·OOnnor . . . . . . . . • . . . .  302,766 
Saw tooth , P. V. Conover . . . . . . . . . . . . . . . . . . . . . . . . . . 301,710 
Scale beam and weight. L Rigdon . . . .  . . . . . . . . . . .  302.590 
Scarf or necktie fIultener. E. L. Morris . . . . . . . .. . . . .  3O�,768 
Screen. See Coal screen. 
Screw jack. W. P. Smith . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  302.593 
Scrubber, J. B. Ferguson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302.832 
Secondary battery, Sarney & Alprovidl(e . .  . .  . . . .  3OMil3 
Separator. See Garbage separator. Grain sepa-

rator. 
Sewing buttons to garments, machine for, A. 

Steward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 302,871 
Sewtng machine buttonhole cutting attachment. 

Ulmer & Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302.802 
Shelf partit.!on. adjnstable, M. H. Dickinson . . . . . .  302.624 
SWngle. metamc, G. C. Plummer . . . . . . . . . . . . . . . . .  30"� ,586 
ShIPS holds, safety apparatns to be applied in, B. 

C, Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302.784 
Shirt. L. Lemos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302,852 
Shoe beading machine. J.  Breslin. . . . . . . . . . . . . . . . . .  302,540 
Shoe clasp. J. L. 'l'bomson . . . . . . . . . . . . . . . . .. . 302.798. 302,799 
Shoe uppers, gauge for goring. W. B. Kinsley ... . . .  302.569 

Shntter, ftl'eproof, W. H. Dolman . . . . . . . . . . . . . . . . . . .  302.714 
Signal. See ElectriC signal. 
Slate dressing machine, F. R. Marks . . . . . . . . . . . . . . .  302,751 
Sl eigh shoe. H. A. ll orrell . . . . . . . . . . . . . . . . . . . . . . . . 302,762 
Slicing machine, F. )rrieger . . . . . . . . . . . . . . . . . . . . . . . . .  302.740 
Sodawater apparatus. Beid feeder for, 'i'. KendaJl 302.850 
Speculum, rectal, L. J . lngersoll . . . . . . . . . . . . . . . . . . . .  S02,8t6 
Spinning direct from the carding macbine, 

mechanism for, G. B . Lukens . . .  . . . . . . . . . . . . . . .  802,750 
Spinning machines, etc., device for supporting 

the spindles of silk. J. E. Atwood . . . . . . . . . . . . . . .  302.814 
Sprinll. bee Carriage spring. Vehicle spring. 
Squa:re.s for builders' and joiners' use. attach-

ment for, Olson & McFarlane . . . . . . . . . . . . . . . . . . .  300,767 
Stamp t.lme, W. H. Gillette . . . . . . . . . . . . . . . . . . .. . . . . . 302,559 
Steam boller, R. S. Putnam . . . . . . . . . . . . . . . . . . . . . . . .  30�.775 
Steam engIne. J. B. Pitchford . . . . . . . . . . . . . . . . . . . . . 302.686 
Steam trap. G. W. Colfee . . . . . . . . . . . . . . . . . . . . . . . . . . .  302,6:)2 
Steel by the Bessemer process. appamtus for 

making, A. Davy . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  302,712 
Stone, cutter for dreSSing, F. Trier . . . . . .  o o  . . . .. . . . .  302,801 
Stopper. See Bottle stopper. 
Stovepipe fastener. S.  Smyth. . . .  . .  . .  . . . . . . . . . . . .. . .  002,674 
Straw stacker. A.. B. & J. N. D. Heeves . . . . . . . . . . . . . 300,588 
Straw stacker. H & G. W. Stephan . . . . . . .  ' "  . . . . . .  302,599 
Sugar liquors, sfrups, and saccharine juices, fllter-

ing and decolorizing, F. Kleemann . . • • • • • . . . . .  302,'139 
Sugar making and other purposes, arch fOr, C. C. 

Alfred . . .  . . . .  . . . .  . . .  . . .  . . . . . . . . . . . . . . . . . . . . . .... . . .  302,699 
Sweat pad. C. H. Wentz . . . . . . . . . . . . . . . . . . . . . . .  _ .. . . .  302,610 
Tablet. H. B. Polkinhorn . . .  . . . . . . . . . .  . . . . . . .  . .  . . .  300.774 
Tag and tag fastener, G. A. Hamilton . . . . . . . . . . . . .  300.563 
Tar burner, P. Ward . . . . . . . . . . . . . . . . . . . . . . . . • • • . • • . • • •  S02,606 
Targets, trap for throwing. B. Teipel. . . . . • . . • . • • • . 002,891 
'foy locomotives, carriages. trucks, etc .. appUca-

tion of mechanism to. G. Cole . . . . . . . . . . . . . . . . . . .  302,650 

Track clearer. T. S. Manning . . . . . . . . . . . . . . . . . . . . . .  302,576 
Traction engine. A .  H. Hafiey . . . . . . . . . . . . . . . . . . . . . . SO�.841 
Trap. See Steam trap. Waste pipe trap. Water 

closet trap. 
Trap for washstands. etc . .  C. F. Pike . . . . . . . . . . . . . .  002,585 
Trnck. freight. S.  Lutz. . . . .  . . . . .  . .  . . . . . . . . . . . . . . . . 302.855 

TrUCk. railway. Hardeman & Gervln . . . . . . . . . . . . . . . . 302.727 
Trunk stay. J. E. Ladd . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302,744 
Twi.t drill grinder. S. A. Hand . . . . . . . . . . . . . . .. . . . .  302,726 
Twist drllls, device for mannfactnring, G. H. 

Stetson . . . .. . . .  . . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . .  . . . . . . . . 802,600 
Type writing and type matrix making machine, 

M. H. Dement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 802,653 
Type writing machine, M. H. Dement . . . . . . . . . . . . . .  3O"J,654 
Valve gear for puppet valve engines, H. F. Fris-

bie . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . .  . . . . .  302,885 
V ehicle body corner iron. D. P. Ferguson . . . . . . . . . . 302.552 
Vehicle brake, W. W. Newcomb . . . . . . . . . . . . . . . . . . . 802.861 
Vehicle seat lock. J. K. Gray . . . . . . . . . . . . . . . . . . . . . . . 302.�9 
Vehicle, side bar, \Veyland & Roeder . . . . . . . . . . . . . . 300,618 
Vehicle spring. L. A. Gormley . . . . . . . . . . 302,833 
Vehicl e  wheel sand band. E. P. Poindexter . . . . . . . . 302.687 
Vent for beer barrels,  �'. H. Mewes . . . . . . . . . . . . . . . . 3O'J.577 
Voltaic battery, primary and secondary, A. De 

Khotinsky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302,628 
Vnlcanized fiber and like material. treatlnf'(. F. 

Taylor . . . . . . . . . . . .  . . . . . .  . . . . . . .  . .  . . . . . . . . .. . . . .  302.795 
Wagon. display. I. M. Holfman . . . . . . . . . . . . . . . . . . . . .  302,844 
Washer. See Floor and window washer. 
Washing machine. J. G. Lee . . . . . . . . . . . . . . . . . . . . .  302.57� 
Waste pipe trap, T. C. Hargrave . . . . . . . . . . . . . . . . . .  302.728 

Watch, stem winding. G. F. Johnson . . . . . . . . . . . . . . . 302.737 
Watch. stop. H. A. Lugrin . . . . . . . . . . . . . . . . 802.749 
Watches, device for protecting balance wheels of, 

E. J. Arrick. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .. . . 302.700 

Wrench. See Monkey wrench. Pipe wrench. 
Ratchet wrench. 

Yoke, neck. C. Shuman . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 302,787 

DESIGNS. 
Carpet, E. Fajon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . 15,164 
Carpet, E. Fisber . . . . . . . . . . . . . . . . . . . . . . . . . . . ... Ui,I65 to 15.170 
Carpet. D. G. Melville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,] 75 
Carpet, J. S. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  15.180 
Carpet, E. Poole . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  15.191 
Carpet. T. J. Stearns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,182 
Carpet. G. C. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,183 
Eyeglass holder, S. M. Griswold . . . . . . . . . . . . . . . . .. . . . .  15,1 72 
F'ringe pendant, T. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . 15,168 
Oilcloth, C. T. & V. E. Meyer . . . . . . . . . . . . . . . .  15.176 to Ui,179 
Sewing machine bed plate and arm. Fuller & Wag-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,171 
Wall paper, P. Groeber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.178 
Wall paper, A. Leisel. . . . . . . . . . . .  . . . . . . . . . . . . .. . . . .  Ui,174 

TRADE MARKS. 

Cordial, J. E. A. Lanouette . .  .. . . . . . . . . . . . . . . . . . . . . . .  11.364 
Fertilizers. V. Cushwa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.362 
Glassware. E. D. Libbey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,365 
Glue, liquid. J. H. Win kelmann . . . . . . . . . . . . . . . . . . . . .  11,866 
Medicinal compound for the cure of catarrhal dis-

eases. Ely Brothers. . . . . . . . .  . .  . . . . . . . . . . . . . . . . .  11.368 
Medicine .  certain proprietary, Decker Medicine 

Company. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  .. . . . .  11 ,863 
Porcelain. earthenware, and all descriptions of 

pottery. Worcester Royal Porcelain Company ..  11,871 
Tobacco, coloring and weighting material us'cd in 

the manufacture of. V. S. AllIen . . . . . . . . . . . . . . . .  11.867 
Tobacco. plug. D. H. M cAlpin & Co . . . . . . .  , . . . . . . . . . .  11 ,369 
Whisky, H. Myers & Bros . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.370 

A printed copy of the specification and draw ing of 
any patent in the foregoing l ist. also of any patent 
issued since 1866, will be furnished from this ollice for 25 
cents. In ordering please state the number an d dpte 
of the patent desired, and remit to MUnn & Co . . 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866 ; but at increascd cost. as the 
specifications, not being printed, must be copied by 
hand. 

. Cnnndinu Pnt ents may noW be obtained by the 
inventors for any of the inventions n amed in the forse 
going lIst, at a cost of $40 ench. For fuB instruction­
address Munn '" Co . . 361 Broadway. New York. Other 
foreign patents may also be obtained. 

I u s i d e  l"::tae. each i n �el'rinll - - - 1.') cen [s R. l i n e .  
Bnclt Page. e n c h  i 1UWI'I, tul l  - - - $l . U O  a l iue . 

(About eight words to a line. ' 
Engravings may head adver tisement8 at the same rate 

per line. lnl mealfurement. as the letter '[J'I'e88 Adver· 
tisement8 must be received at publication o.tfice as early 
as T hUTsday morning to appear in "ext issue. 

CET T H E  BEST A N D  C H EAPEST. 
'TRAtU: � MAFlK� 

Silver Finish. 
-!1r!iI'IJlt!'j,!i:;;�'.,, � ..J�J1.Y't CO."';' 1 1'i·;" 

iT • .4.. F.A. 'Y dt! co .• 
(Cincinnl'ti9 Ohio, U. S. A." Izelusive Agents and ImDoTters for the United States, of the 
CELEE�.A.TED 

PE R I N  BAN D  SAW BLADES,  
Warranted superto,·to all othe¥s fn qualitu,ft,n.­.... l"niforndty of tenJper, and gene'r'�l dura­lilUty. One Perin Sa'IV outwears three ordlllar� saws.. 

THE NE W REMEDY FOR 
NEURALGIA, RBEUlIUTISlII, GOUT, SCIATICA. 

NERVOUS HEAD.ACHES, ETC., ETC. 
Tonga is a product of the Tonga or �'r iendly Islan ds, where it h as long been used as R domestic remed

I
' � is a combination of Ton ga with sal _ 

����!�:lo���r������l ���y�!��
e
�I��Ji��fj������� Is taken internally to counteract cause (J f com­plaint. and 1I0t intended merely to allay symptoms. I t  con tatn s D() opiulD in any form wh atsoever. and leaves no unpleasant or injurious reactionary effects Dr. Park Ri tch ie. of St. Paul,  s l ates : 

"Am prescribing !3'"� with satisfac· 
tory results. For the indejinite aches and pains of 
nervous patients it is superior to any other ana· 
dyne. For nervoos headache it is almost a specijie." 

Full directions on bottle. PRICE ONE DOLLAR. 
For Sale by aU Druggists. 

Water closet, Roxhurgb & Glover . . . . . . . . . . . . . . . . .  302.592 
Water closet and trap. S. G. McFarland ' "  . . . . . .  302 686 ffrra:,:y�c1J-m�:J�Jo,!l.���s�1f�il�'W-���

o
J�:� 6�� Water closet jOint. C. F. Pike . . . . . . . . . . . . . . . . . . . .  302,583 

Water closet trap. S. G. ;YlcFarlaud . . . . . . . . . . . . . . .  302.687 
Water consumption, method of and apparatus 

for detecting the rate of, B. S. Chnrch . . . . . . . .  302,620 
Water mains and pipes, apparatus for removing 

incrustations from, E. H. Keating. . . . . . .  . . . . .  302.634 
Weatherboard gauge . •  r. T. Shank . . . . . . . . . . . . . . . . . .  3OJ.6.'l8 
Weatherboard gauge. Stacey & Vance . . . . . . . . . . . . .  30'<.792 
Wheel. See Car wheel. 
Window shade. magnetic. H. D. Winton . . . . . . . . . . .  302,616 · _____________________ _ W ire netting. A. G. Hulbert . . . . . . . . . . . . . . . . . . . .. . . . .  d02.845 
Wire reel . L. Rivers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :lO'M91 
Wood filling compositIon. M. Knnz . . . . . . . . . . . . . . .  302,742 
Wood grinding compOSition, M. Kunz . . . . . . . . . . . . . 302,741 ROOFING 
W ood polishing compOSition. M. Knnz . . . . . . . . . . . .  302,743 . . 
Wool openinll' and cleaning machine. S. R. Park- !�l::�glr�� a�� :n

v
:;:e:s��c:.IPtl�::d fo��:;::;bY;,. 

light 
hurst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302,669 i N. Y COAL'i'AR CKElIlICALCO . . 10 Warren St., New York 

© 1884 SCIENTIFIC AMERICAN, INC.



AUGUST 1 6, 1 884.] Jtitutifi t !tutritau. 
Of all sizes, from RUBBER BACK SQUARE PACKING. �OQT-'$ 

1 0  l b. p e r  H o u r to 
50 T o n s  per Day 

BEST IN THE WOIU,D. 
F o r  Packing I h e  P i s  I o n  R o d s  and Valve SIems of Sleam Engines a n d  Pumps. 

Binary Absorption System, the packing which, when in use, is in contact with the Piston Rod. 
keeps the part B against the rod with sufficient pressure to be steam-tight. and yet 

ECONOMICAL. 
SIMPLE. RELIABLE. lengths of about 20 feet, and of all sizes from � to 2 Inches square. 

Send for Circnlars. 

Delamater Iron Works. 
YO R K  B E L  T I N C  &. PAC K I N C  CO. ;  N E W  

JOHN H. CHEEVER, Treas. Nos. 1 3  & 1 15  Park Row o p o .  Asto r H o u se N ew York. 
16 Cortlandt St. , 

NEW YORK, U. S. A. 

HOWELL'S PATENT 

, 
WILLIAM S PO !{T 
Pon). or Panel Plan-
r�'Dog� �1��s�

1
;�i 

and Furniture Man­
ufactories. For plan-
��:>�"o"x ���,

e
1:d 

Furniture work, it 
has no equal. 

We use the Ellis 
Patent three part 
Journal Box and a 
solid f o r g e d  steel 
head. Two pressure 
bars. Has s t r o n g  
feed. Will plane from 
1-16 to 6 inch thick. 
Wei!{ht, I,400 lb. The 
lowest prIced first-

e 0 fJ . class planer in tne 
U t , market. ROWLEY & HERlIlANCE, Williamsport, Pa. 

for turning tbe water I FOR SALE Corset patent,.5UO pe;--;;;�t-��Ofit. 
into or off' from the Cis- • H J," Auburn, Me. Box 792. 

merely moving 
from one side 

THE 

. It is made 
of tin, and it is light 
cheap, and durable. cov-
)fo��

n
$6�linc� $KCh per 

PHOTOPHONE.-DESCRIPTION 
by Prof. Alex. Graham Bell of the new apparatus (Pho­
tophone) for the production and reproduction of sound 
by means of lights and explanation of the f.rinc�le in-rit°�ri�: ;�t1i���enii::�

i
��p:����� �i�Ej�h18as a

x
t��: 

ducer of Bound. Researches by Messrs. Tainter and 
!��;'g�at�: w::tls�

nc
i>�ttci'

r
h���

in
:ra":��l��rs:m

t
��� 

rang-ement of apparatuB for trt;,e reproduction of sound 
by light. Non-electric photophone receivers. Contained 
in Scn�NTIFIC Al\I ��RWAN S(TPPLEM.F:NT, No. �46. 
Price 10 cents. To be had at this office and from all news­
dealers. 

W AT C H M A K E R S .  
Before buying. see the Whitcomb Lathe and tbe Web­
ster Foot Wheel, made bS the AMERICAN W A'I'CH 
TOOL CO., Waltham. Mass. CATALOGUES FREE. 

V I C O R  

A PRA CTICAl, SUCCESS. 
VAN DUZEN'S PAT. LOOSE PULLEY OILER. 

Thousands in satisfactory every­
day use. Entire reliability and con­
stancy demonstrated in a two years' 
test by (would be) Eastern skeptics. 
�;g���le�����f����g�
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our h Catalogue No. 55." 
VAN DUZEN & TIFT. CinCinnati, O . 
For Men. Quick, sure, aafe. Book tte .. 
Oivlale Agency" 160 Fulton St., New York. 

O P I U M& WHISKY HABITS 
cured with Double 
Chloride of Gold. We 
challenge in vestiga­
tion. 1 0 ,000 Cures. 
Books free. The LESLIE E. KEELEY CO. 

DWIGHT, ILL. 

THE SCIENCE Of LIFE. ONLY 1 $  
Y M A I L POSTP 

KNOW THYSELF 
A Great Medical Work on Manhood 
Exhausted Vitality, Nervous and Physical Debility, Pre­
mature DecHne in M an, Errors of Youth, and the untold 
miseries resulting from indi8cretion or excp.sses. A book 
for every man, young. middle-aged, and old. It contains 
]25 prescriptions for all acute and chronic diseases, each ����A:r!'����� \f{:��:.bl:s�gl�
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fel I to the lot of any physician. 'IJI pages, bound in beau­
tiful French muslin, embossed covers, :full gilt, g).laran. 
teed to be a finer work in every sense-mechanic81, l1ter-��n�� frJ�i�.���O�r
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the author by the National Medical A ssociation, to the 
officers of which he refers. 
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fit all. -London LarlCet. 
, There is no member of SOCiety to whom The Science 
of l"ife will not be useful, whetber youth, parent, gua.r .. 
dian, instructor, or clergyman.-Argonaut. 

Address the Peabody Medica] Institute, or Dr. W. He 
Parker, No. 4 Bulftnch Street. Boston, Mass., who may 
be consulted on an diseases requiring skill and exgeri .. 
g�;edc¥��n�1�r�¥b:Hn�:��s�t�eii�i��sH EA L �ve 
spee.ialty. Such treated successfully THYS E LF without an instance of failure. Mention 
this paper. 

ON THE CALORIFIC POWER OF FUEL 
on Tbomson's Calorimeter. An important paper by J. W. Thomas, F.C.S., F.I.C. , in which the author points out tbe disadvantages of Thomson's calorimeter and recommends a new and uniform method of procedure to ascertain the relative calorific power of dtft'erent coals and by means of which the !O'eat differences in the resnIts obtained by chemists may be overcome. Con­tained in SOIENTIFTO AMERICAN SUPPLE�lENT. No. 2S8. Price 10 cents. To be bad at thIs office 'lnd from all newsdealers. 

PIPE COVERING. 

C
LAVERACK (N. Y.) Coll ege.-$220 a year' 18 Instruc­
tors ; 242 rooms ; first class. A lonzo Flack, Pres't. 

TRANSMISSION OF POWER TO A DIS· 
tance.-By Arthur Achard. A paper read before the 
Institution of Mechanical Engineers. Being a summary 
of the practical results obtained in the transmission of 
power to a distance by different modes. I. Transmission 
of Power by Wire Ropes, and the formulre for calcula­
tion. II. Transmission by Compressed Air,withformulre. 
III. Transmission by Pressure Water, with formulre. 
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valuable, practical, and comprehensive }Japers on the 
subject recently published. Contained III SCIENTIFIC 
A::U H:RICAN SUPPLE M I�NT, Nos. �"'4 and �"i). Price 
10 cents each. To be had at this office and from all 
newsdealers. 

Chamfering, Howeling, and Crozing. 

BARREL, KEG, 
H ogsh ead , 

AND 
STAVE MACHINERY. 
Over 50 varieties manu­

factured by 
E. & B. HOLMES, 

BUFFALO, N. Y. 

HYDRAULIC MACHINERY APPLIED 
to operating the Lock Gates of the Des Moines Rapids 
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locks and gates and the machinery devise� for operat­
Ing them. lllustrated with 10 figures, showing plan and 
sections of canal lock chamber ; pumping engine and 
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Contained in SCIENTIFIC AMERIC.A� SUPPLE2\IENT, No. 
280. Price 10 cents. To be had at this ollice and from 
9.11 newsdealerse 

C/IDIE BlDl/ 'Ii'\Iil'TUl. AND CLAY RETORT,S ALL SH�ES 1[ · ,11 \,c:., 11\ I\\')�'\' � BO RGNER & 0 BRIE N .-=-
23 '-" S T .  A B O V E  R A C E .  P H I L A D E L P H I A .  

HYDROGEN GAS, PROCESS AND AP. 
�':i'ir�u"ssc���d.;�ogf'���o--;;:l. f�r �olu���I: h�.l'ro�.?�� 
the couversion of superheated steam carryin� with it a PAT E N T S 3':����s'!,�g��� �1g�rn���:d
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sets of superheaters and two converting furnaces, which 
can be alternately used. Illustrated with nine engrav­
Ings. Contained in SCIENTIFIC AMERICAN SUPPLE­
In'NT, No. 241 .  Price 10 cents. To bebad atthisollice 
and from all newsdlOalers. 

MEsSRS. MUNN & CO in connection with the pub· 
lication of the SCI1llNTIFlC AMgRICAN, continue to ex� 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of busines8 they ha ve had thirty-eight 
years' experience, and now have unequaled facilities for 
the preparation of Patent Drawings, Specifications. and 
tbe prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
MUlin & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissnes, Assignments, 
and Reports on Infringements of Patents. A l l  bnsincss 
Intrusted to them is done with special care and prompt­
ness, on very reasonable terms. 

CUIRASS Steam Pipe and Boller Covering. Ad­
dress E. A. DEMPWOLF, York Pa. 

CIDER PRESSES. EI,EVATORS 
(atA'l'RU� n 1lft  PUMpS. 

BOOMER & BOSCHERT PRESS CO. 
SYUACUSE, N. Y. 

�OUTHWARKFOUNDRY � ¥ACH !NECOM�ANI; 
J 480 WMhingron Ave. Philadelphia. , 
E.NGINEERS &MACH IN ISTS 
BL OWING ENGINES AND HYDRA ULIC MACHINERY 

);) SOLE MA KERS GF TH E t1 NE lvO�1[pv\LlEN �SOUTHWARKAuTOMATIC cur Off S1EAM r,NGI  • 

ON THE STABILITY OF CERTAIN 
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Naval Architects ; followed by a paper by Mr. Hamilton 
on " Waves Raised by Paddle Steamers and their Posi­
tions Relatively to the Wheels," wherein the author 
considers two sources of loss of power In steamers-(I) ��� e�r
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Illustrated with five fignres. Contained in SCIENTIInc 
AMEHICAN SUPPLEMENT, No. 2S3. Price 10 cents. To 
be had at this office and from all newsdealers. 
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E N G I N E S. 
Simple, Substantial, Safe, Econom ical. 

One horse power will pump 1,000 gallons of water 100 feet 
bigh per hour with S5 feet of gas. One-half horse power 
will pump 500 "",Ilons 100 feetbigh witb 25 feet of gas. 
POWER HE'l'ERM.INED  BY ACTUAl, TE�T. 

Cull and see them, or for circulars and prices address 
THE C O N TIN ENTAL GAS E N GINE CO., 

No. 231 BROAD WAY, NEW YORK. 

CHARCOAL MANUF ACTURE.-A V AL-
uable technical paper describing the method of con­structlon.i dimenSions. statistics, etc. , of the conical 
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c
��i��� Contained in S(,II�NTIFIC AMERIOAN SUPPLEMENT, 

No. 4��. Price 10 cents. To be bad at this office and 
from all newsdealers. 

NORDENSKJOLD'S GREENLAND EX-
pedition of 1883.-An Interesting resume of the results 
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PLEMENT, No. 4��. Price 10 cents. �'o be bad at this office and from all newsdealers. �arge, New, Embossed border Chromo Cards, all gold, 
ilver, motto and hand, name on, lOc., 13 pks. $1. Agts' 

latest samples, 10 eta. L. JONES &: CO., Nassau, Ne Y. 

A Special Meetlnl< of the �t,!krgl�!;'ssgf
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York, at 4 o'clock P. M. of that day to determine wheth­
er the Capital Stock of said company shall be increased 
to the amonnt of three hundred thousand dollars, to 
consist of six thousand shares of the par value of fifty 
dollars per share. 

HERMAN DRISLER, 
HENRY L. VILAS, 
PHILIP WA LKER, 
CH A RLES LYMAN, 

A majority of the Board of Trustees. 
TilE JlOLLAND LUIBnCATOR, VISIRI.E DROP 

Is guaranteed to be 
1.  A perfect inaurance 

a�ainst the cutting of 
Valve-seats, Cylinder and 
Governor Valves ot the 

iill •• llI!IlIlIlIiiiilem • .4J enf.iDI�· will pay for itaelt f iDsixmonths,in the saving Of3�t1it co:htn
i�fu��ki��'re 

s�eed in the revolutions or 
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thus increasing the power 
of theengine. M'f'd bV Holland &. ThompBOn, :217 River St.) Troy, N .Y. 

PIETSru SELF·VENTILATING SEWER 'I'R I P. 
Hi!{hest award of the American Institute. In operation 
at the omce of SC l l�NTl F I C  Al\lERIC-,\N. 

HERMAN PIETSCH, Flatbusb, L. I 

HOW TO SOFTEN H ARD WATER.-
Description of Dr, Clarke's simple process for softening �t;� ;:;::�s ���Jc

t
:�tu���h��t�����Wo���1� 

SCIENTIFIC AMERICAN SUPPLEMENT, No. 27'0. Price 10 cents. To be had at this ollice and from all news­
dealers. 

WANTED A good live Moulder as Foreman in Mal-
Ut1GGAM'.:'J'ic�Ii�R'1H>W.nJ�G�dc7>·.,

AddreSS 
812 South 12th St., St. Lonls, Mo. 

ALL - - 1:: ; CAST I N GS fR�M SPECII''\ rRNS � - �-E--ABL' A N D  F I N E  GRAY I R O N  A L S O  ST E E L  

DEVLIN " CO ' F IN E TIN N IN G JAP, p,A� ' G  SUI: \) F I N I S H I W . N N ' N (.  � , TtlOM�LEH IGH AVE & AMERICAN 5T PH llA • __ A N D  � 

"VVATEH... 
A pamphlet sent free of charge, on application, con­

taining full infoNIlatiou a bout Patents and how to pro­
cnre them; directions concerning Labels, Copyrights, 
Uesiglls. Pateuts, Appeals, Reissnes, Infringements, As· 
,ignments, Rejected Cases, Hints on the Sale of Pa­
tents, etc. 

PERFEC'l' 
NEWSPAPER FILE Cities, Towns, and ManUfaotories 

Supplied by GREEN & SHAW 

We also send. free Qf charge, a Synopsis of Foreign 
Patent Laws. showing the cost and method of securing 
patents in a1l the principal connlries of the world. 

Tbe Koch Patent File, for preserving newspapers. 
magazines," and pamphlets. bas been recently improved 
and price reduced. Subscribers to the SCIENTIFIC AM. 
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 

PATENT TUBE AND GANG WELL SYSTEM. 

Wm, D. Andrews & Bro" 233  Broadway, N. Y. 
Infringers of above patents will be prosecuted. 

B L.A.ST. 
IRON REVOLVERS, PERFECTLY BALANCEb, 

Has Fewer Parts than any other Blower, .-
P. H .  &. F. M .  R OOTS, Man ufacturers, 

CON NER8VILLE, IND. 
S. S.  TOWNSEND, Gen. Agt.,22 Cortland St., 9Dey St., 
COOKE & CO .• Selling Agts .• 22 Cortland Street, 
JAS. BEGGS ;;' CO., Selling Agts. 9 Dey Btl'eet, 

1VE'VV YOEl.:IE.. 
SEND FOR PR ICED CATALOGUE. 

BALDNESS.-BY GEORGE H. ROHE, 
M.D. A brief but Hi!{hly Useful paper, .howing the causes of Baldness, how Dandru:ff is produced, why the M:!�f��rR�m:d�h ��g
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,with Directions and General Advice for Preventing 
)Baldness, Restorin� and Preserving the Hair. This is 
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Contained In SUPPLE>1ENT 1 6 1 .  Price 10 cents. 
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Work. Capable of managing about 1W hands to best 
adv:antage. Address, " 8. 0& T.," B0X 773, New York (Jity, 
giVlDg references, experience, and what salary expected. 

EXPERIMENTS IN ACOUSTICS. - A 
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volved in which is believed to be capable of development 
and application to the improvement of sound in build­
ings not properly planned for that purpose. The system 
has the advantage of simpliCity and readiness of applica­
tion ; it is not cumbersome or unsightly, and need not 
interfere with architectural arrangements. Contained 
in SCI ENTIFIO AMERICAN HUPPLEMENT, No. �4". 
Price 10 ceuts. To be had at this office and from aU 
newsdealers. 

SEBASTIANJ MAY & CO.'S 
Im�rQv�� ��� ��nw �utUng L,th�. 
For foot or power. No toy ; designed for actual work. 
Lathes for wood or iron. Also dealers in Chucks, Drills, 
Dogs, Hnd Machinists' and Amateurs' supplies. Cats,... 
logues mailed on application. 
ISiS & 1�7' W. Pearl Street, Cincinnati, Ohio. 

BOOKWAl.TER ENGINE. 
Compact, Substantial, Econom­
ical, and easily managed : guar .. 
anteed to work well and give 
full power claimed. Engine and 
noiler complete, including Gov­
ernor, Pump, etc., at the low 
�
ri
fi'o

o
Aslll POWER . . . . . . . .  $240 00 4J.2 ·· .. . .  . . . . . .  280 00 6J.2 "  " . . . . . . . .  355 00 1% "  .. . . . , . . .  440 00  

ar Put on cars at Springfield, O. 
JAMES LEFFEL & CO., 

Springfield.. Ohio, 
or 1l0 Liberty St., New York. 

$5 to $90 per day at home. SumpJes worth $5free. 
"" Address STISSON & Co" Portland,Maine. 

FOREIGN PATENTS. 
Their Cost Reduced. 

The expenses attending the procuring of patents In 
most foreign countries having been considerably re­
duced, the obstacle of cost is no longer in the way of a 
large proport.ion of our inventors patenting their inven­
tions abroad. 

CANADA.-The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former inclndes the Provinces of Ontario, Quebec, � ew 
Brunswick, Nova Scotia, British Columbia, and Mani­
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered fol' obtaining 
patents In Canada is very large, and is steadily Increas­
ing. 

ENGI," ND.-The new English Jaw, which went Into 
torce on Jan. 1st. enab l es parties to secure patents in 
Great Britain on very modp,rate terms. A British pa­
tent includes England, ScoUand, Wales, Ireland, and tbe 
Channel Islands. Great Britain Is the acknowledged 
financial aud commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
invention is like ly to realize as much :for the patentee 
in .l£n"land as bis United States p!ltent produces for 
him at home, and the small cost now renders it possible 
for almost every patentea in this country to secure a pa .. 
tent in Great Britain, where his rights are as well pro­
tected as in the United States. 

O'I'HEIt COUN'l'ltIES.-Patents are also obtained 
on very reasonable terms in France. Belgium, Germany 
Austria, Russia. Italy, Spain (the latter Includes Cuba 
aud all the other Spanish Colonies), Brazil, British India 
Australia, and the other British Colonies. 

An experience of THIRTY-li:IGHT years has enabled 
the publishers of THE SCIENTIFIC AI'l EItICAN to establish 
competent and trustworthy agencies in all the principal 
foreign countries. and it bas always been their aim to 
have the business of their clients promptly and proper­
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis Qf the patent laws 
of a11 count ries, including the cost for each, and othe 
information useful to persons contemplating the pro­
curing of patents abroad, may be had on application to 
thIs Q:ffice. 

MUNN & CO .. Editors and Proprietors of THE SCI­
ENTIFIC AMERICAN, cordiany invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad. to call at their 
offices. 361 Broadway. Examination of inventions, can .. 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN & CO., llJ UNN &; CO., Solicitors ot· Patent_, 
361 Broadway, New York. 
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o���� wt�:s�C:'�.;�� tr;k��ce.sary for SCIENTIFIC AMERICAN SUPPLE. Publishers and Patent SOliCitors, 

BRANCH O]'FICE.-Corner of F lind 7th Streets, 
WasbiDgWn, D. C. 

Address 
HUliN & CO., 

l'nblIsbers 8cIBN�c AMlmICAlII. 

lIlENT. Any desired back number of tbe ScIENTIFIC I 861 Broadway, New, Yol1i:. 
AMERICAN SUPPLEMENT can be had at this office for Braneb Office c')r F and 'lth Streets, oppoSite Patent 10 cents. Also to be bad of newsdealera In all parts of om WO.h'�':'_ ·n. tlIe co�. Cleo _ ...... Co 
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Inside PaJre, each i nset'ti on .. .. ..  7' ;') (" 'lH � a line. 
tlneh; PaU"e, each insel'tion .. .. ..  $ 1 . 00 a line. 

(Abnut eight words to a line.) 
Jingraving8 may !lead adverti8ements at the same rate 

per line, by measure'!"",nt, lUI the letter pres. . Adver­
tisements must be received at publication office lUI em'ly 
a8 Thursday morning to uppear in newt issue. 

THE BOSTON WRENCH. 
:::;:;;;;;;;;;:� Made 

sl��\�elY of 

=�� !sTRONGEST WRENCH 
in the Market. 

For sqnare nuts. pipes, or any shaped article. Mechan. 
ics. farmers. manufacturers, and hou�eholderstrythem. 
They are cheap and ahead of everythIng. 
JENKINS BROS., Agents, 1l0S'1'ON W R.ENCH CO., 

n John Se., N.Y. 3� Charlestown St. , Boston, Mass. 

A U�'['ltA LIA . American mfrs. desll'ous of being rep­
resented in Australia, correspond with IMHAY, l lI�SC� & 
KAl!:PPEL, Sydney, N. S. ¥lales, and Melbourne,Vwtona 
----------------� �--- ---

New Patent Agency. 
J .  E .. M .  B OW E N , 

10ate PrinCipal Examiner Patent Office, procures patents 
in all countries, and acts as general counsel in patent 
and trade-mark cases. Offines : 605 Seventh St., N. W. 
opposite U. S. Putent Office. Washington. D. C., and 137 
Temple Court, New York City. 

MANGANESE BRONZE. -A PAPER BY 
M. P. Parsons, C.E., giving a brief history of bronzes, 
reviewing the theoretical considerations which led the 
author to the production of manganese bronze, and giv­
ing the characteristics and tests of the latter compound. 
Contained in SC l I'; NTIFIC AM II;RICA� SUPPLII;MENT, No. 
4�:l. Price 10 cents. To be had at this office and Hom 
a_j_I _"e_w_s�d�_�_rs. ____ � ___________ _ C ���2'Jg �u���:?nJ; ��!.lJ:t·Me� DNJtflg\;r.--���; 
stuff, but gOOd, honest borne comforts. Special dis­
count to clergymen. Send stamp for catalogue to 

I? A .  l"IN C I ,A  l it , lUortvi J le, Ollondaga", COUllty, N. Y. 
For sale by all first-class b'urniture JJealers. 

WIT I 1 ERB Y, R V GG If;; RICHA RDSON. Manutacturers 
of Patent Wood Working i\l ach1nery of every descrip­
tion. FacUities unsurpassed. Shop formerly occupied 
by R. Ball & co . •  Worcester, MaRS. Send for Catalogue. 

OLD ENGLISH FURNITURE. -ILLUS-
trations and descriptions of various articles of old Eng­
lish furniture, such as folding tables, wassail tables, 
napkin presses. dining tables, buffets, and chairs. Ten 
Illustrations. Contained in �CI l!;XTIFIC AMERICA N SuP .. 
PLEME�T. No. 4:l�. Price 10 cents. To be had at 
thiS office and from all newsdealers. 

BlY.JOHNS' 
'ASaEtfD& LIQUID PAINTS. 

R OO F I N O ,  
Fire-proof Building Felt. 

Steam Pipe and Boiler Coverings, Steam Pack. 
ing, Mill Board, Gaskets, Sheathings, 

Fire-proof Coatings, Cement, .te. 
DESCRIPTIVE PRICE LIST AND SAMPLES FREE. 

H. W. JOHNS  M'F'G CO. ,  
8 7  M a i d e n L a n e ,  N ew Y o r k .  

170 N .  4th St., Phila. 4 5  Franklin St., Ohicago. 

F. B rown's Patent 
FRICTION 
CLUTCH. 
Send for lllustrated Cata­

logue and Discount Sheet 
to 

T h e " M O N I TO R . "  
A N E W  ) , I F'J' I N G  A N )) N ON­

I N .J EC'l'O it. 

""" 

Best Boller Feeder 
ill the world .  

Greatest Range 
yet obtained. Does 
not Break under Sudden Changes of I Steam Pressure. 

A lllo l.JU l e l i t  EJ E CT O RS 
OR 

Water Elevators, 
For Conveying 

Water and LiquId. 
l·nh·lIt Olh�r .... I�u� hl·I(·nl,or .... et,(·. 

N A T H A N  M A N U FAC.T U R I N C  C O M P A N Y ,  
Illu4 l>realalogao. 92 '" 94 Li berty St. ,  New York. 

1titufifi t )mtritau. [AUGUST 1 6, 1 884. 

JENKINS' PATENT VALVES, Corne l l  U n ivers ity. 
OOURSES IN I�ate, Globe, Angle, Oheck, and Safety. 

Mfr ''''CTURED OF BEST STEAM METAL. 
Are the ao" ,,� ,�" '::tard of the world. Have been in use since 1868, under all possible con· 
ditions, B/' �, $' fed. 

Electrical Engineering, 

Mechanical Engineering, 

Civil Engineering 

'.ro " k <%) . ,.in. s(.e that valves nre stamped " Jenkin s  Bros." . �.- ii. JEJSr:B:.ZJSrS ::a:n.c:>S • •  
7 1  ." '", � ew York. Send for Price List "A." 79 Kilby !>;treet, Boston. 

James Boyd Pbil c:o,;;:bo A... ' AGENT� : Weir & Craig. MlnneapoU., Minn. 
Rees Sbook' & C .;s. "'� AhrensJ)yelker & Ryan, Louisvlle,Ky. Pond Engineering Co .. St. L'!uis, Mo. 
Gibson & Clary � � . . James walker & �on, Detroit, Mich. Marinette IronW 'k's Co., C�ICago, ill. 
Chafer & Beer � ..... J. Weir & Craig, Cbicago, Ill. Engllsh Brothers.Kansas CIty. Mo. 

and Architecture. 

DUI i .� � Co., San Francisco, Cai. Hendrie & Bolthotf M'f'g Co., Denver, Col. 

c��� -=��::�::��;:���������� NOTh £0 Users of Steam Pumps. H d G d We have received following letter in The Harden an rena 

Entrance Examinati ons BeKin at 9 A. M., Jnne 

16 and Sept. 16 1 8S4. 
For the UNIVERSITY REGISTER, containlnlt full 

statements reearding requirements for admission, 
courses of study. degrees, honors, expenses, free scho-regard to one of our No. 5 "  L "  ($16) 
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U Muney could not buy the Jet of us 
unless another CQuid be bad. I would 
not give your No. 5 H L "  for a $700 pump, 
equal distance to raise. 
.. N. A. Litchfield, Supt. Mich. tllate Co." 

We make Ten Sizes of these Pumps. Prices $7 to $75. 
Capacities 100 to 20,000 gallons 

8,
er hour. State for what 

purpose w�nl� ��ZeE�f� 'l�l1};���rl������fi�·�. 
O R ATE F U L-CO M F O RT I N O .  

E P P S' S  C O C O A . 
B R EAK FAST. 

" By a thorough knowledge of the natural laws which 
govern the operations of digestion aud nutrition, and 
by a careful application of the flne properties of well-
�ib,��
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save us many heavy doctors' bills. It is by the judicious 
use of such artic les of diet that a constitution may be 
gradual ly built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies .are 
tloatiull around us, ready to attack wherever there IS a 
weak point. We may escape many a fatal shaft by keep­
ing ourselves well fortified with pure blood and a prop­
erly nourished frame.' '-Civil Service Gazp,tte. 

Made simply with boiling water or milk. Sold only In 
half-pound tins by Grocers, labeled thus : 
JAMES EPl'S & CO., Hommopa.thic Chemists, 

London, Engla.nd. 

SPEAKING  TELEPHONES.  
'1'111<; A nI lIRUJAN IIIIU, 'n:U:PIl O ;V I� CmIrA NY,  

W. H. FOIlBES, W. R. DRIVII:R, THII:O. N. VA ( L, 
.Pre.sident. Treaswrer. Gen. Manager. 

Alexander Graham BeJl ' s  patent of March 7, 1876, owned by this company, covers every form of apparatus. including Microphones or Carbon l'elephoneH, in which the voice of the speaker causef; electriC undUlations cOlTesponding to the words Rpoken. and wbicr articula. tions produce fotimi lar articulate sounds at the receiver. The Commissioner of Patents and the U. S. Circuit Court r::;�r�if:U��� t�a��Jrg:��e�;��i�n�! it;Itti'�abTr! cuit on final hearing in u. contested case, and many in­j unctions and final decrees have been obtained on them. This comJ.>any also owns and controls all the other 
telephonic Inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson. and others. 

(Descriptive catalogues forwarded on f�")lication.) 
�relepbones for Private Line, Club, aDL. docial systems 

can be procured �irectly or throllgh the authorized 
agents of tne cumnany. 

All telephones obtained except lrom this company, or 
its authorized licensees. are lafringements, and the 
makers. sellers. and users will be proceeded against 

Information furnished upon application. 
Address all communication8 to the 

A IUEIUCA N B E L L  'I'E L IU' H I I N E  (:OJUl'A N Y, 
9� illill. �t .. eet, llO�lOll, lUa.s. 

Clark's Noisless RubbeI' Wheels. 
A bsolutely prevent splintering and 

wearing of :floors caused by use of iron 
wheels. In different styles adapted for 
��r�lo:�':,

d
fr��. M8M��. '6!'�ft�('i!�;L�j 

\ \' indsor Locks, Conn. 

A NEW BATTERY . -DESCRIPTION BY 
Messrs. De Lalande and Chaperon. of a new battery of 
great energy, formed by a union of oxide of copper, 
zinc, and caustic potash. With three illustrations. Con-
�"i
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all newsdealers. 

A
COLU M BIA B I CYCLES 

Ne���tra!�(!�p!��C��I�gUe, 
giving full description of these ma­
chines. sent for stamp. 

'I'H E  I'Ol' �; IU' F ' O  CO., 
59i Washington St., Boston, Mass. 

KORTING UNIVERSAL 
INJECTOR 

FO R BOI LER FEEDI N G. 
Operated by one handle. 

4ll WILL L IFT HOT WATER. 
8114 POSITIVE ACTION GUARANTEED U N DER 

d'S ALL CONDITIONS. NO AD�UST M ENT FOR VARYING STEAM PRESSURE. 
WILL LIFT WATER 25 F E E T .  S E N D  FOR DESCRIPTIVE CIRCU LAR. 

OFF I C ES A N D  W A R E ROOMS : 
Philada.,I2th & Tbompson sts. [ New York, 109 LibertY 
Boston, 61 Oliver St. Street. 
Augusta. Ga. , 1026 Fenwick St. nenver. Col . . 438 Blake 
Sall Jrranclsco, Cal., � Califor· Street. 

nia Street. CbilJaIlO, lll., 204 Lake St. 

J<'ire Extinguisher. 
- P u ts O u t  F i re I n st a n t l y  

See editorial notice of tests In 
TIElC AM ERICAN of July 12, 1884. page 

Send for circulars. 
H. L. DOOLITTLE, ManDlfel'. 

New York 9� West 

REARING OYSTERS.-A VALUABLE 
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from artificially fertilized eggs ; followed by notes 011 
pond culture, on the food of the oyster, on the oyster's 
enemies, paraSites and commensals. etc. Contained 
in SCIENTJFlo AM.EHICAN SUPPLI�M I!;NT. No. 4��. Price 10 cents. To be ha.d at this office and from all news­
dealers. 

Campaign Goods. 
We are headqnarters for OPU 

NB� WORX BANNERS, FLAGS,' 
SuitB,Capes, Caps, Jielmets,Shirts, 
Torohes, PJctures, 'lransparenciel 
��I s��W:.f¥Z� f%�'.i���:t 
Complete Sample �uit 81.00, 
Sample Badge lOc. , 3 for 250.. , 1 
doz. 6Oc. Portraits of all Candi­
dates, size 12 x 16, sampleIOc. , 4 
for 25c. , 1 doz. 6Oc . ,  100 for $4. 
Our Prices defy competition ! 
SeIld for AamplN; f).nd rircnlan'l. 
CAMPAIGN MANUFAC'1't111'G CO. 

10  Barclay St. , New York 

Double Screw, Paral l e l ,  Leg Vises. 
Made and WARRANTED stronger than any other Vise 
by EAGLE AN VIL WOltKI'j only, 'l'l'ClltOIl, J'oI. J. 

Emerson's N ew�nook of S A W  S 
rv"::;' t�� �';�U:���t
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Mae;�:[: ��s���f�r�nallh�:f::��ut': WJ!ditW!llV 
Or straightening and running all kinds o'i S A W  S 
N ever failing of success. Now ready for 
' �end your full address to [FREE distribution. 
EmeI'son, I'jmith & Co. (Ltd.), HeaveI' Fulls, Pa. 

BOGARDUS' PATENT UNIVERSAL ECCEN­
TRIC MILLS-For grinding Bones, Ores, Sand OJa 

Crucibles, Fire Clay Guanns, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Co1fee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills, 
�6"HJ
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DUS, corner of White and Elm Sts., New York. 

GASKILL'S STEAM PUMPS, 
AND 

GASKILL'S HIGH DUTY PUMPING ENGINES. 
For public water supply. Manufactured by 

'l'HE H0 1, L Y  MFG. CO., Lockport, N. Y. 
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Ithaca, N. Y. 

APPARATUS FOR ELECTRICAL MEAS-
urements.-Illustrations and description of the various 
�:�����r:n :ff��

a
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mann's bifilar galvanometer ; Wiedemann's �alvano .. 
meter for strong currents ; Zenger's differential photo .. 
meter ; Von Beetz's solenoid ; apparatus for demon­
strating t.he prinCiple of the Gramme machine ; Van 
Rysselbergbe's thermometrogl'aph ; Von Beetz 's cbro­
nograph; and Harlacher's apparatus for studying deep ��t�:d��' sl}�j����i�����:�:�����i:i��J4?§�. 4�f: 
Pric.e 10 cents. To be had at this office and from all news· 
dealer •• 

The Fifty·thlrd Annual Exhibition of the 
.A.:D:1 e ri. 0 an. :x n. s 1; :l.  1; 'U. 1; ep 

of the City of New York, 
Will open September 24th, 1884. Heavy machinery will 
be received as early as August 27th, other goods Spptem. 
ber 15th, Intend ing exhibitors must make early applica­
tion to secure proper space and classificatIOn. For 
blanks and information , address 
Genel'al Sup't, A lnel'icRll Institutet N. Y. Ci ty. 

B I B B' S  
FiroOp1acHHoafOrS 

Mantels and Regl8ter8. 

B. C.  BIBB & S O N, Baltimore, Md. '" 
Bestworkmanship. Lowest prices aua.ranteed. Sendfor circlilars. 

OF THE 

$ dtufifi, �mtritau 
FOR lSS4. 

The Blost POll ll lllr Sdell t i lit l'ailcl' I II the WOl'ld. 
Only $3.�O It YeaI', i l lc l ll d i l lg p .. . , age. Wee). l y. 

�� Nll lllbel'S It Yenl-. 

'I' b l s  widely c i l'c l l lu led and splendidly lllustrated 
paper Is published weekly. Every number contains six­
teen pages of nseful information, and a large number ot 
original engravings of new inventions and discoveries, 
reprel3enting Engineering Works, Steam l\lachinery, 
New Inventions, Novelties in Mechanics. Manufactures, 
Chemistry. ElectriCity, Telegraphy. Photography, Archi_ 
tecture. Agriculture, Horticulture, Natural History, etc. 

A II CI ll o.es of Rende,'. find in the SCIEN 'rrFIO 
AMERICAN a popular resume of the best SCientific in­
formation of the day ; and it is the alm of the publishers 
to present it in an attractive form, avoiding as much aa 
possible abstruse terms. To every intelligent mind. I this journal alfords a constant supply of instructive 

BARNES '  

reading. It I s  promotive of knowledge and progress in 
every community where it circulates. 

'l'e l'm� of �nb!iijcl' iptj f)ll .-One copy of the SOIEN­
TIFIC AMlmICAN will be sent for one year�52 numbers­
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of t ln'ee ciol l n l'l!f ni l" • ,venl.,. 
cents by the publishers ; six months, $1060 ; three 
months. $1.00. 

Cl ubs.-One extt'a copy of the SC lE�TJFIC AMltRI ... 
CAN will be supplied gratis jar every clUb oj ftve s"bscribers 
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the SCIENTIFIC AmERICAN and one copy 
of the SCIE"TIFIC AMERICAN SUPPLE" 1':N'f will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada on receipt of seven dolJars bV 
tbe publishers. 

P a t e n t  F o o t a n d  The safest way to remit Is b y  Postal Order, Draft, ()1 
Steam Power Machi- Express. Money carefUllY placed inside of envelopes, 
�i:�or 'tcrrg!l� ���: securely se�led, and correctly addressed, seldom goes 
s h o p B U S i n e s s . ] astray, but !s at the sender 's risk. Address .1J,ll letters 
JJathes for ·Wood or and make a11 orders, drafts, etc., payable to Metal Circular Saws, 
�1c,;�7!�::'

w
'1j.!�����:: :::t:v.:I:UNN &; CO • •  

r��ii:�'iid��fc�tl�t
O
��r���\��J\l�

i
�?jJ>d�rlfXli��

t
s� 36 1 B roadway N ew York.  

N o .  1 999 lllain St., Rocklin·d. III. 

THE PLATTSMOUTH BRIDGE.-FULL 
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Neb . •  from plans by Chief Engineer George S. Morison. 
Locomotion. General description. Foundations. Ma­
sonry. The superstructure, Viaducts. Deck spans. 
Channel spans. Steel. Floor. lI1ustrated with elj!ht 
figures, showing : perspective view of bridge ; vertICal 
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,m"T, No. 28�. Price 10 cents. To be had at this office 
and from all newsdealers. Another article (illustrated) 
on the same subject may be found in SUPPLEMENT, .No. 271. Price 10 cents. . 

�JH: • .A.. �.A.��:r&. Providence, R. Ii (Pork St.), Six: minutes' walk Welt fromstation. 
Orlldnal and Only BlIilder of the 

H A R R I S · COR LISS E N e I N E ,  
With Harris' Pat. Improvements, from 10 to 1,000 H. Po 
Send for copy E ngineer's and Steam U8er'8 

Manual, B ... W. Hi l i  M.E. Prloe " .26. 

'1'0 J<'oI'eign �lIb.cI'ibel·o.-Under the facilities of 
the Postal Union, the SCIEKTIF'IC AMJ�RICAN is now sent 
by post direct from New York, with regu1arity, to sub. 
scribers in Great Britain. India. Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany 
Russia, and all other European States ; Japan, HrazU 
Mexico, and all States of Central and South Amerl��a. 
Term�,·when sent to foreign countries, Canada excepted, 
$4, gol1, for SCIENTIFIC Al \U:RICAN, one year ; $9, gold 
for botb SCIENTIFIC AMleRlCAN and S I:PPLEME�'r for 
one year. 'l'bis includes pcstage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, Ne lV York. 

PRINTING INKS. 
'rHE " Scientific American " is printed with CHAS. 

ENEU JOHNSON & CO. 's INK. Tenth and Lom. 
bard Sts. Phila. ,  and 47 Rose St . ,  opp. Duane St., N. Y. 
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