
[Entered at. tbe Post Office of New York, N. Y., as Second Class Matter. Copyrighted, ]890, by Munn & Co.J 

A WEEKIJY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 
Vol. LXIII.-No. lZo] ESTABLISHED 1845. NEW YORK, SEPTEMBER 20,1890. 

RECENT IMPROVEMENTS IN THE PNEUMATIC 

DYNAMITE GUN. 

I ing is secured, and all errors arising from personal 
equation are el i m i n ated . 

Since the early experiments of Mr. M. D. Mefford, on 
the pneulUatic dynamite gun. and the  subsequent ex
periments of Lieut. E. L. Zal insk i  and others, we have 
from time to time publ ished the various steps in the 
progress of the gun toward completion. We have also 
described the interesting experiments which have been 
made with the different guns.  

The latest im provements, which we n ow illustrate,  
have been invented and put i n  practice by Captai n 
John Rapieff, of the Russian artillery, who is at pres
ent  residing in this country, aud fil l ing the im portant 
post of chief engineer of the Pneumatic Dynamite Gun 
Company, of this city. The larger view in our front 
page engraving shows the gun in  ')erspective, together 
with the load ing apparatus, while the smaller view is 
a side elevation which gives a good idea of the propor
tions  of the gun and its mountings. The iuside views 
are side and end elevations partly in  section, showing 
the firing compressed air reservoirs, and loading car
riage, and their connection with the gun . The princi' 
pal points of improvement are the balancing of the 
barrel on hol low trunnions, and mounting it  in a car
riage which cau be turned through an eQt ire revol u
tion, the application of motors for elevating and train

ing the gun ,  and last, and most im portant, the firing 
mechanism, by means of which great accurac,y in fir-

The gun, wh ich is necessarily smooth bore, is made 
of  cast iron in  several sections, provided with flanges 
which are bolted together. forming a t u be having a 
length of fifty feet and an in ternal d iameter of fifteen 
inches. The  joints are all provided w ith a Ilew and 
very efficient system of packing, which automatically 
tightens with the increase of pressure. The trunnions, 
which are hol low, communicate with an annular air 
space surrou nding the barrel between them and the 
breech. The  trunnions turn in hoxes which support 
t h e  barrel and at the salUe time serve to convey air to 
the trunnions. in whatever position they may take. 
These boxes comIll un icate by means of a swing joint 
with a cross pipe connected with the firing reservoirs 
located on opposite sides of the gun. The trunnion 
joints, as well as the swing joint, are provided with 
packed bearing surfaces, which Illay be removel for 
inspect ion or repacking without d isturbing other por
tions of the gun. 

A bronze sector attached to the under side of the 
gun, within the carriage, and concentric with the trun
n ions, i s  engaged by a w orm arranged to be operated 
by an electric or water motor. Tho fixed base of the 
carriage is provided with a circular rack engaged by a 
pinion , also driven by an electric or water motor. 

Besides these means of elevating and traiu ing the 
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gun, the shafts are prolonged through the wall s  of the 
carriage to receive cranks for maneu vering the gun by 
hand power. 

The gun is provided with a q uick-closing breech 
piece, which packs itsel f automatically as soon as the 
air pressure is exerted u pon it. The main firing valve 
is operated by air pressure controlled by an auxiliary 
valve, seen in the engraving, at the top of the breech 
of the gun, and this valve in turn is controlled by an
other located at the trunn ion. operated by the gun
ner, who occupies the platform at the left side of the 
carriage. By a. novel arrangemen t  of pneulllatically 
operated pistons and val ves, the operation of open ing 
the main fir ing yal ve proceeds autolllatically. 

4fter the firing lever has been moved, the gunner 
has no  control whatever over the speed of the move
men t  of the main valve, the entire operation proceed 
ing with mathematical accuracy. This is a feature 
which ent,itles Captain Rapieff to a great deal of cre
dit, as it secures great accuracy in firing, and insureR 
perfect u n i formity in the action of the gun . 

The projectiles are much the same as those hereto
fore described in our pages. Around the gun is a cir
cular track upon which runs a carriage, this carriage 
serving to transfer t11e small loading trongh on w h ich 
the projectile has been conveyed from the magazine to 
the gun, i rrespective of its position. 

(Continued on page ·182.) 
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THE SMOKE NUISANCE. 

The Board of H ealth of Chicago is now prosecuting 
a vigorous war upon the authors of what is known as 
the smoke nu isance. Soft coal has of  late y ears been 
so generally substituted for hard by man u facturers, by 
rai lroad cOlllpanies, and by the owners of  steam craft 
on the lake, that Ch icago has become a very smoky 
city. Many bui ldings, especially those constructed of 
light-colored material. have been blackened and ren
dered very offensive to the eye. The soot finds its way 
into private dwel l ings, d iscoloring d raperies and walls, 
while the garments  of the people are q uickly soiled 
when they go upon the streets, especial l y  in the busi
ness portions of  the city. Formerly hard coal was 
general ly used in  Chicago. and the clouds of black 
smoke which now hang l ike a pal l over the city were 
unknown.  But as new mines of soft coal have been 
opened and rai l roads have been extended the article 
has been cheapened, and those who consume large 
q uantities of fuel have adopted it  without regard to  
the  effect its use  would have u pon the appearance of 
the city.  A la w was enacted which required all  those 
who burned soft coal to use a smoke consumer, of 
wh ich, it is said ,  thflre are at least thi rty different 
kinds patented and u npatented. This law, up to 
March 30 last, was virtually a dead letter. Chicago 
having been selected as the site for the world's fai r, 
the authorities of the city have been prompted to take 
steps toward the cleansing of the city, and one of the 
movements i n  this d i rection is the abatement of  the 
smoke nuisance. Suits have been comill enced against 
a large num bel' of concerns and ind ivid uals. Some of 
these have paid their  fines, others have agreed to go 
back to the use of hard coal. while st i l l  others have 
put  in smoke consumers. 

I t  is claimed that t.he smoke from soft coal would 
not be nearly so objectionable as it ·is were it not for 
the fact that the fuel is  usen in a wasteful man
ner. Fi remen are accustomed to shovel more coal 
than is necessary into the furnace, and as a conse
quence large quantit ies of smoke goes into the atmo-
sphere, which thus becomes charged with unburned 
carbon . 

Cincinnati  is so situated that soft coal is brought to 
her doors i n  large quantities and at very low rates. 
As a conseq uence she has also become a very smoky 
city. An ordinance is i n  force which provides " that 
every furnace employed in the city of Cincinnati ,  and 
every furnace upon railroad engines used for switching 
or yard purposes withi n  the city l imi ts, shall be con
structed, or, if already constructed, shal l be so altered, 
and shall have attached thereto efficient  smoke pre
ventives, as to produce the most perfect combus
tion of  fuel or material from which smoke re
sults, and so as to prevent the prod uction and 
emission of all smoke therefrom, so far as the same 
is possible." This ordinance is not en forced. The city 
clerk of  Ci ncin nati in  a com m unication to the writer 
says : .. There are so many manufacture rs and others 
in the city whose business would be crippled were this 
ordinance enforced, that the inspectors (provided for 
in the ordinance) confine their work largely to fire 
escapes." 

Cleveland is another city where the smoke nuisance 
prevai ls to an overpowering d egree. 

Pittsburg. Pa., was formerly known as the chief 
among smoky cities ; but with th!> adaptation of  uatu
ral gas to the uses for which soft coal was formerlyem
ployed, much of the smoke has disappeared. 

It is claimed in some q uarters that New York and 
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has put smoke consumers on their locomotives, and 
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12276 New York and other cities where complaints are being 

rSEPTEMBER 20, 1890. 
Exeur.lon oC Sclent .. t. to We.terll Caverll •• 

During the Indianapolis meeting of the A merican 
Association for the Advancement of Science, an illus
trated lecture was given on the great caverns of the 
Ohio valley, by Rev. H. C. Hovey, D.D., of  Bridgeport, 
Conn. ,  who has in a simi lar manner favored several 
annual meetings of  this association.  On this occasion 
the lecture was complimentary to the c it izens, and was 
given at the request of the local com mittee, and was 
attended by a crowded and deligh ted audience. One 
result  was the organ izing of a large party of scientific 
excursionists to see the subterranean wonders so v i vidly 
described. At New Albany they were Illet by a delega
tion of citizens, who drove them for an afternoon amid 
the Knobs that environ that cit y. The troglodytes 
were piloted by Mr. Ben Hains throu gh the mazes of 
Marengo and Wyandotte, and by Dr.  Hovey h imself 
through those of the famous Mammoth Cave. In th is  
connection the fact may be noted that 11,0()0 copies of 
HoYeY's guide book have been sold,  and the author has 
a new edition in p reparation for the cOllling season. 
Con siderable i m provements have also been made in the 
management of the cavern, under the able d irection of 
Mr. H C. Ganter, by whicl. the most remote regions of 
the great cave are now accessible regardless of the  oc
casional floods to which the subterranean rivers are 
liable. Those who hav'! d istressing  recollections of the 
rough ride by stage coach from Gla�gow Junction to 
the cave will be glad to know that the trip is now 
made by railroad to the park at the entrance, but wi th
out d isturbing the natural wildness of the surround-
ings. 

• ••• • 
A Revol u tloll in Prilltlng. 

The successful i nt roduction of typesetting machines 
into a number of newspaper offices in the  Uni ted States 
has greatly stimulated their competitors, and early i n  
the autumn the New York Sun, Times, World. and 
other papers will  commence their use. It is also said 
that. the Herald will e mploy them. Probably one half 
of the one  thousand compositors engaged u pon the 
morning dailies will be dropped. 

It is now announced that Theodore L. De Vinne, the 
printer of the Cent·ury magazine, has completed ar
rangements to have his typesetting done by machi nery. 
Upon rel iable authority it is stated that a syn d i cate of 
book publ ishers in New York have li� wise made ar
rangements to put  fifty or a h u n d red typesetti ng ma
chines into a co-operative office, where all the body 
matt.er of  cheap pu blicat ions turned out in New York 
will  be set up .  This arrangement, which will  be i n  
working order u pon the  first of n ext Jan uary, i s  l ikely 
to increase the annual output o f  novels by one hundred 
per cent  and reduce the al ready low price olle·half. 

The announcemen t that the Century magazine is to 
be set up by machinery, fol lowing so closely UpOIl the 
action of  several publ i shers of New York dai ly  news
papers, who have made arrangements to introduce the 
Rogers and Mergent.haler machines in to  their compos
ing rooms this fal l ,  w i l l  be of momentous in terest to 
the printflrs. A member of New York Typographical 
Union No. () says : 

" O f  course, some members of the Union are a little 
skeptical as to the benefit these mach ines will be to the 
fol lowers of the craft, but the whole h istory o f  labor
saving mach inery teaches us that nothing has yet been 
invented that has lessened the need of good workmen. 
When typesetting machines have been introduced i nto 
every newspaper office in th e country, it will les8en the 
cost of  composition to such an extent that papers which 
now contain eight pages wi l l  have twelve, and four
page papers will be increased to eight. The introduc
tion of the machi nes wi l l  be a good thing for first-class 
men, but it may injure those who make a practice of 
tramping all over the country, working only one or 
two nights at a time. "-National Publisher and 
Printer. 

• II." 

A Peep at tbe Secret. oC LICe. 
One of the most i nteresting objects for examination 

under the microscope is Valisnel'ia spiralis (the grass 
which grows in aquari ums), when prepared to show 
cyclosis or circulation of the protoplasm. Professor 
Lockwood, i n  the Microscope, says: 

.. I think that, to the amateur at least, a h i n t  how 
to observe the ci rculation of this  favorite plant to  the 
best advantage m ust be acceptable. I have never seen 
it better displayed than when under the excel lent 
llJan i pulation of Mr.  F. V\'. Devoe, of the New York 
Microscopical Society . 

" Hav i n g  selected a bit  of leaf, not too mature. he  
shaves off one  side with a sharp k n i fe, although a 
razor is better. It is then put on a s l ide, the shaven 
side up. A d rop or two of clean water and a cover 
glass of  medinlll thickness, w i th good i l lu llJination, 
follows, Mr. Devoe us ing a prisllJ il l u minator. Begin 
the examination with a six-tenths inch objective, and XlIl.����IPJ8��gg��Ifo!
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CONGRESS ought to issue a sufficient  amount of frac- a vision of startl ing clearness. The vivid individual
t ional paper currency to faci l i tate exchange th rough ity of each bioplasmic molecule, and the Illystic, almost 
t h e  mediu m  of the U nited States mail .  The people a solemn, movement of this pellucid stream of in
foun d  i t  useful, and it never ought to have been fin i ties of life, form a sensational picture of which the 
abolished. 1 beholder never tires. \l 
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SEPTEMBER 20, 1890.] 
The Pi� Iron Indnstry. 

The Census Office has i ssued a bulletin showing the 
production of pig iron in the United S tates for the year 
end i ng .Tune  30, Hl90. Great credit is d u e  Dr. Will iam 
M. S weet, of Philadelphia, for this magnificent achieve
ment in statistical work. The following points con
densed by  t.he Iron l'l'ade Review from the report will 
no doubt be read with i n terest : 

The  production of pig iron for the census year of 
1890 was the largest in the history of the iron industry 
i n  this country, amounting to 9,579 , 779 tons of 2,000 
pounds, as compared with 3.781,021 tons produced dur
ing the census year 1880, and 2,052, 821 tons during the 
census year 1870. 

From 18iO to 1880 the increase in production amount
ed t o  1, 7�8,200 tons ,  or nearly 85 per cent, w hile from 
1880 to 1890 the i ncreL\se was 5, 798,758 tons, or over 153 
per cent. 

The pig i ron industry of New En gland has been 
practically stationary during the last twenty years. 

Pig i ron is now made in twenty-five States and 
Territories. 

Pennsyl vania produces about one-half of all the pig 
iron mad e i n  the United States. 

Ohio retains second place, dropping, h owever, from 
14 per cent in 1880 to 13 per cen t  in 1890. 

Alabama advances from tenth p lace in 1880 to third 
place in 1890. Her increase over 1880 is 1 ,328 per cent. 

Il l i nois, which was seventh in rank in 1880, is fourt.h 
in  1890. 

New York ret i res from third to fifth place. Virgi
nia ad vances from seventeenth to sixth, and Tennessee 
from th i rteenth to seventh. 

As showi n g the greater size and capacity of furnaces 
in 1890 over those of 1880, the fact is demonstratfld that, 
whi l e  the prod uct ion of 1890 was 5, 798, 758 tons greater 
than that of 1880, the num ber of completed furnaces ac
tU'llly decreased from 681 i n  1880 to 562 i n  1890. In other 
words, the average yearly capacity in 1880 was 5, 552 
tons, wh ile the average yearly capacity of furnaces re
ported in 1890 was 17,046 tons. 

The nine Southern States produ ced only 350,436 tons 
in the census year 1880. In 1890 they produ ced 1,780" 
909 tons, an increase of 408 per cent. 

Kentucky alone, of all the Southllrn States, shows a 
decrease i n  prod uction, amoun ting to 25 per cent. 

Six Western States, I l l inois, Indiana, Michigan, Mis
souri, Ohio and Wisconsin, produced i n  1890 2,522,351 
tons, against !l95,335 tons in 1880, an increase of 153 per 
cent. Indiana, alone cf  these States, reports a fal l ing 
off,  amounting to 37 per cent. 

During the decade, the use of anthracite has fal len 
off 71 per cent, w hile thfl use of mixed anthracite coal 
and coke has i ncreased 163 per cent, coke and bitumi
n ous coal 343 per cent, charcoal 51 per cent, and cast
ings direct from furnace 135 per cent. 

Of Ohio's product in 1879, viz., 1, 302,299 tons, the 
Mahoning Valley produced 527,164 tons, or nearly 
half. 

The producti on of Bessemer pig i ron i n  the United 
States during the census year 1890 amounted to 4,233,-
272 tons, of which Pennsy l vania made 2 ,567, 813 tons ; 
Ill inois, 616.654 tons ; Ohio, 516, 654 tons ; and other 
States mnch smaller q uantities. 

One hundred and forty-n ine  thousand, nine h undred 
and fifty-nine tons of spiegeleisen were prod uced in  the 
ce nsus year 1890. 

Jtitufifit �tutrjtau. 177 
the sides of the room and through the center are DU- Foremost among those of 3, 815 tons displacement is the 
merous arc lamps, p laced in a horizontal posi tion, and Terror, which will soon receive her machinery. The 
fitted with sil vered reflectors. Above the l am ps are Amphitrite and the Monadnock, the former of which 
cyl indrical tubes 1 '8 inches or more in diameter that is to be com pleted at Norfolk and the latter at Mare 
lead above the surface of the w ater in the reservoir. Island, wi l l  hardly be ready under two or three years. 
N ear the bottom of the reservoir the pipes that fur- 'rhe Puritan has been turned into a powerful bar bette 
nish the water are laid, leading i nto the large t ubes so ship. With a length o n  load line of 281 ft. , an ex
that the jets and streams spout u p ward from their treme beam of a little over 60, and a draught of about 
mouths. A thick plate of glass in the tube prevents 18 1-5, she w i l l  have a displacement of 6,060 tons. 
the water from entering the room below. Beneath Her t.urret armor wil l  be 11% i nches thick and that on 
each tube is a lamp, the concentrated rays being  pro- the hull will have a maximum of 14, wh ile powerful 
jected through the glass plate. Between the lam p� engines will give her a speed of at least thirteen knots. 
and tubes are frameworks carrying slides which con- She is l ikely to carry a battery of t welve-inch guns. 
tain large panes of d ifferent colored glass. Men sta- As to the Miantonomoh, even were there no other in
tioned in different parts of the room keep changing the terest attaching to her approach ipg trial trip and her 
slides that produce the colors in the water. '1'he valves, su bsequent commission for service, the fact that she 
which are of the lever type, are changed cont i n ua l ly  by wil l  carry the heaviest guns  ever afloat in our  navy 
men stationed there for that particular purpose. There will  bespeak for her a large share of public attention. 
are fi fteen arc lam ps in  the room, each u n der a sepa- She may al ready be counted upon as one of the most 
rate tube. These lamps use % i nch carbons and are important factors in the  defense of New York Harbor, 
connected u p  i n  series. They are adj ustable by hand,  w hich, with this vessel and the neW shore batteries for 
but require very little attention to keep them in opera- rifled guns and mortars now about to be constructed, 
tion. This fou ntai n and apparatus was presen ted to begins to see its sou rces of at least partial protection 
Lincoln Park by C. T. Yerkes, president of the North assembling.-N. Y. Times. 
Side street rail way system.  Lincoln Park has al ways ••• I • 
been a favorite resort on account  of its beauty and the "- Check i s  not Cash PaYlDent. 

many i nteresting features which make it a pleasant The Supreme Court of Minnesota has lately rendered 
place by day or n ight, but the most frequented part a decision of  much in terest to the business com m u n ity 
in  the evening is the vicin ity of the e lectrical foun- i n  declaring that ban k checks are not cash, and do not 
tain.-&tationary Engineer. possess legal value  as money u ntil cashed. I n  other 

• I .  I • words, the giving of a check on a bank is not a pay-
'rhe Double Turret llIonitors. ment when passed between debtor and cred i tor, but 

The popular interest excited of late in our new and only becomes 80 when the money is  received on it. 
fast unarmored cru isers, the San Francisco, the Phi la- 'rhe court holds that in accepting a check from a 
delp hia, and the Baltimore, and also i n  the great bat- debtor t.here is no legal presum ption that the cre di tor 
tie ships and other remarkable war vessels recently takes it in absolute payment, but  only condit ionally, 
planned, has naturally drawn attention away from t.h e  or as a written acknowledgment  of the debt. ·Where 
five double turret mon itors. But the pioneer of this goods are sold for cash on delivery, and the purchaser 
class of ships is now practical l y  com pleted and can he tenders payment i n  a check or d raft  on his banker, 
made ready at very short notice for her trial trip, such payment is onl y  condit ional ; and the d eli very of 
which in any event will probably take place within a the goods. if made, is also conditional. If t,he check is 
few weeks. The keel of the Miantonomoh was laid, dishonored on presentation , the seller may retake the 
as were the keels of her sister ships, the Mo nad nock, goods for the purchase money, even from the possession 
the Am phitrite, and the Terror, as long ago as the of a third or in nocen t  party, unless it can be show n  
year 1874. They and their larger associate, the Puri- that the seller has been gui lty o f  such negligence as 
tan, have experienced man y  vicissitudes i n  policy and would estop h im from recover ing in equity. 
many changes in plan regarding  them d u ring this This decision is among the first rendered by higher 
long i nterval, and at one time they fell into such dis- courts that is so far-reaching, and i f  supported by other 
favor as to acq uire i n  some quarters the nickname of h igh tribunals, w i l l  settle a mooted question in com 
the " fraudclads." But  they have come out of their mercial ci rcles. The same principle h as been applied 
long trials in reasonably creditable  fashion, and, in to unpaid notes by one or two courts, which have held 
the opinion of many n aval experts, will prove very that the seller does not lose h is l ien, for purchase 
good auxiliaries for harbor defense. The Miantono- money, on goods sold, until he receives the  actual cash, 
moh, j ust now the center of interest among them, has,  and may retake at any time prior thereto i f  the indebt
l ike her three sister ships, a length of 250 ft . , with a edness be not met at maturity. 
beam of 55Yz an d a mean d raught of a little over 14. • � • I • 
This gives a displacement of 3,815 tons. With an iron Overthrow of the German Tel ephone llIonopoly. 

hu i l ,  she has English compound armor, made for her Until  lately the German post office arrogated to itsel f 
by Brown & Co. and Cammell & Co. about five years the sole right of erecting or licensing private telephone 
ago, when no suitable plates could be prompt ly turned installations, thus  prohibiting the d evelopment of a 
out i n  the United States. This  armor is7 inches thick most convenient means of cO lll m unication and exclud
on the sides of the vesse l and llYz on the turrets. The ing  legit imate indust.ry  from a branch which ought 
armor for the three other vesse ls of the same type wi l l to be its domain. The well  know n telephone manu
be of American manufact ure, their com pletion having facturi ng com pany, Actien Gesellschaft Mix and Gen
been undertaken later. They all have armored decks est, Berl in ,  deter mined on princi ple, and i n  the i n ter-
2 in. th ick, covered with wood, an d  their conning ests of the telephone world at large, to try the point i n  
towers a n d  ventilators wil l  be protected by from 9 to a court of l a w .  T o  this  effect they bronght an action 

• •• I • 10.1,,2' in. of armor. The turrets are protected i n  their agai n st the German government (Reich�fiskus), clai lll-
The Prismatic Fountain at Lincoln Park. revolving machinery much more than under their ing that : " It (the German post office) had no right to 

The electrical l y  i l luminated fountain at L incoln origi nal design. Goot! eng ines w i l l  give sufficient rebtrain or prohibit the plai ntiffs to erect and main
Park, Chica�o, has been completed and is in operation speed for the purpose to which they are devoted, that tain pri vate telephone instal lat ions (a) bet ween build
n ightly. Numerous jet;; of water are projected sky- of coast and harbor defense. ings belonging to the same landlord but situated at a 
ward to vary ing h eights, and are kept continually How much in practical efficiency is to be exp.)cted of distance from each o t her and separated by property of 
changing, rising and fall ing i rregularly, breaking and the Miantonomoh and the other mon itors of her type? other land owners, or by pu bl ic  roads or oth erwise ; (b) 
splash i ng, fal l ing i n  sheets and breaking into spray We are confronted at the start by the fact that with between property belonging to ·d ifferen t landlords, i. e . ,  
while being il l u minated with various colors that are the exception of the big Puritan, which has been RO al· from one part of a c ity to anothel· . " Th is c laim was 
conti r,lIlal l y  changing, the effect produced suggesting tered that she is hard ly  of the same class, these ves- decided on July 10 i n  the Royal High COll1't of Justice 
the idea of shattered rai nbows caught by a whirlwind .  sels have only seven inches of side armor. This  is a (Konigl iches Landgeri cht I) of Be rlin entire ly  i n  favor 
At t imes some  of the j ets leap ful ly  100 feet i nto the very imperfect supply for a modern armorclad, and it of the plaintiffs, thus put ting an end to a state of 
air, blowing for a t ime, while the fal ling drops sparkle would not be repeated in any n ewl y  designed vessel . th ings which has lasted too long to the disadvan tage 
i n  the vari-colored l ights w i t h  the bri l l iancy of gems of Still , when we reflect that their freeboard is onl y a of a l l  those i n terested in this dai ly progressing in
the purest water. At one instant the streams will blend l ittle over two feet, it becomes evident that this low dustry. 
in a manner that suggests an iceberg, sparkli ng with hull, protflcted with good armor, is a hard t arget to • •• I • 

its frosty crystals under the beams of white l ight, then I hi t, Again, these vesselR are of very l igh t draught, es- New lUexico Onyx. 

instantly changi ng to a beau t i ful  emerald or dflep pecial ly as com pared with that of the great foreign Mrs .. L. J. Caldwell , of Chicago, is the sole owner of 
cri mson, At other times the colors change so rap id l y i ronclads, which are the opponents they would chiefly ricoli te  and green onyx q uarries now bei ng operated in  
that the  m i nd becomes weary i n  the  effort to recall  the fear. Hence they  could take advantage of the  shoal western Grant Cou n t y , New Mexico. This I S  one of  the 
names. For an hour the display continues ever-vary- waters along our coasts, and might be maneu vered i n  most remarkable d iscoveries. The stolle has the form 
ing, never the  same for longer than a few seconds, s uch a way as to gai n  an advantage over more power- of true fissure vein fifty feet w ide and over a mile i n  
barely sufficient t o  all o w  the mind t o  obtain the i m - ful adversari es from the cou r�e the latter might have length,  and i t  i s  taken out in massive blocks and taken 
pression, not long enough to permit one to realize the to take. And whi le  thei r h u l l s  are low, the turrets. to Chicago, where it is becom ing very popular for house 
real beauty of the scene. The ever-varying changes of which are more exposed to hosti l e  fire, have 11� in .  of  decorat ion, inside and outside . The stone  is s uscepti
the forms prod uced by the jets i n  their varying i rregu- modern armor, aided b y  their cylindrical shape. ole of a very h igh pol ish, and of a variety of colors
larity, and the play of the numerous colors, reminds These vessels carry batteries t hat shou l d make them dark green and cream, striped and mottled, also pink 
one of the gl i m pses of fairy land as presented in the formidable ad versaries. Each wi l l  have fou r  1 0  in .  and salmon. In fact, it carries what are termed the 
spectacular dramas. rifled breechloaders, which. with a charge of 250 " lost colors " i n  stone. It is very tough , is su perior to 

How is  it all produced ? Simpl y enough. Below the pounds of powder, a m uzz l e  velocity of 2,1110 ft . . per Mexican onyx, and is the only stone of the kind in the 
reservoir which receives the water frolIl the foun tai n s second, and a m uzzle energy of more than 10\000 foot world that can be carved. Contracts have been signed 
is a room about thirty feet sq uare having a ce m ent tons, will be able to perforate ful ly 21 in. of wrought  to su ppl y it to the lIe w  AlhalIlbra theater and hotel 

. floor, whi le  t h e  ceil ing is but seven feet above. A long, iron at a d istance of 1,000 yards. Three of the ]\[ian' l and other pn hl ic  hu i ldings i n  Chicago for decorative 
narro w tu nnel leads to th is, and on one side are ar- tonomoh's guns are ready, and the fourth can soon be p u rposes. Mrs. Cald well  offers blocks of it to be used 
ranged n umerous pi pes and valvfls for supplying and com pleted. in the con!'trnction of the New Mexico exhibit pavilion 
controlling the water that forms the jets. Around The other double turret monitors are less advanced. at the world's fair.-Stone. 
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A DEVICE FOR MANIPULATING DOORS AND WINDOWS. 

A de vice which wi l l  serve to lock a door or window 
i n  place when opened or closed, and to move i t  i nto 
any desired pos i t ion, is shown in the accompanying 
i l l ustration, and has been patented by Mr. Emil  Herz 
of  No 6')7 Ea@t 157th Street, New York City. A verti
cal shaft is mounted to turn and slide in brackets, one 

HERZ'S TRANSOM MANIPULATOR. 

above the other on the door casing, there being on the 
lower end of the shaft a handle, while at its u pper end 
i �  an arm pi votall y connected by a link w i th a bracket 
fastened to the door or wi n :l o w. On the under side of 
t h e  arm, at the u pper end of the vertical shaft, is  a lug 
adapted to engage one of a series of notches arranged 
in the segment of a circ le on top of th e upper bracket, 
there being on the outer  end of the bracket a stop to 
l imit  the m ovement of t h e  arm. This arm has also, 
near i ts outer end,  a series of holes for the 
insertion therein of  one hooked end of the 

link, tht' other hooked end thereof bei ng in
serted i n  one of a number of holes in the 
bracket fastened to the door or window, for 
the proper adj ustment of the device. '£0 
eit.her open or close the door the operator 
pushes up on the handle, raising the vertical 
shaft a short d istance, when it may be 
turned by the hand le in the des ired direc
tion, the lug on the under side of the arm at 
the top of the shaft coming to rest between 
notches on the u pper bracket when the 
handle is released, thus hold ing the doOl' or 
window in the position to which i t  has been 
moved . 

AN IMPROVED FUMIGATOR. 

A fumigator for exten'ftinati ng animals 
burrowing in the groundJ (Jr l iving i n  holes 
is represen ted here with, and has been pa
ten ted by Mr. Lee Russell, of Luling, Texas. 
It consists of a suitable receptacle mounted 
on legs and having a removable top, there 
being a removabl e fire box in the bottom 
of the receptacle. Directly above the fire 
box is an inlet pipe, cOllnected with bellows by a 
flexible tube,  and from he opposite side leads a 
pipe opening into the t"p of a small vessel con
taining water', a flexi ble tube from the latter vessel 
lead ing to the opening or hollo w su pposed to com
JIlunicate with the animal's n est. When sulphur is 
throw n on the burning fuel.  and the bel lows started, 
the lid being placed on the main receptacle. the fumes 
are dri ven into the smaller vessel and thence to the 
animal's nest, any sparks passing off from the fire be
ing extingui shed i n  the second vessel. thus  removing 
any danger from fi re to a b uilding i n  which the appa
ratus may be used, the second vessel not bein g needed 
when the fUIDes are directed immediately into the 
ground. 

Jtitufifi t !mtritau. 
A m l d.hlp. Propeller. 

A trial trip of the Dhui  Heartach, which has been 
altered and adapted to test the ad vantages to be gained 
by having the propeller am idships, instead of as by the 
recognized m ethod, viz. , at the stern,  was recently 
made from Hartlepool to the Newcastle Quay. 
Although the  vessel was quite l ight, not even ballasted, 
she behaved admirably. It was manifest that perfect 
contact with the water, under the ship, was at all times 
certain for the propellers, so that there was no racing 
or  unequal strain upon the  engines. In fact, whether 
roll ing or pi tching, the prope l lers were never visible, 
nor was the surface of the water d i rectly over the pro
pellers ever broken, and the manifest disturbance to 
those who were on board was only t hat of a mere bub
bling round to the stern of the vessel. Therefore there 
was no turbu lence in the neighborhood of the rudder, 
and steering was a mere pastime, the shi p answering 
easily and quick ly  to her helm. The vessel is  now in 
the Tyne, being further tried and examined . 

.. . . , . 
AN IMPROVED LAWN CLEANER. 

The illustration re presents a machine designed to ef
fectually  clear grass, leaves, etc. , f rOID lawns and simi
lar places, and which wil l  take u p  the grass cut by a 
lawn mower, leaving the lawn perfectly clear. It has 
been patented by M r. Charles Bailey, of 6 Colony St . ,  
Winnepeg, Canada. The frame of the machine is pre
ferably made of bar iron, and in its side bars, near the 
tear, is journaled a shaft on which the d rive wheels are 
keyed. On this sh�ft , near one of the wheels, is loosely 
moun ted a grooved pul ley, having a toothed periphery 
contiguous to thtl drive wheel. This toothed periphery 
is engaged by pawls pivoted u pon the drive wheel 
when the machine is moved forward, thus revolving 
the pulley, but when the machine is drawn backward 
the pawls s l ip over the teeth. Near the center of the 
frame is  journaled a ra ke h ead, with teeth projecting 
at right angles from its si des, as shown in the small 
'v iew,  one end of the rake head having rigid ly attached 
thereto a smal l pulley connected by a belt with the pul
ley on tile drive wheel lShaft. As tile refuse is thrown 

BAILEY'S LAWN CLEANER. 

upward by the rake when the machine advances, it is 
received in a box- l ike receptacle provided with a de
tachable cover, this receptacle neat ly  fi t ting within the 
frame of the machine. and having a transverse bottom 
opening within which the rake revolves. When the 
box has been fi lled w ith grass, leaves. etc. , it may be 
lifted from the frame, the cover removed, its contents 
emptied, and the receptacle again replaced without 
trouble. 

• < • • • 
AN ERASER FOR. USE ON BLACKBOARDS. 

The engraving shows a si rn ple and inexpensive device 
for erasing chalk marl{s from blackboards, which h al' 
been patented by Mr. Joseph H. Thom pson, of Wil
mington, Ohio. The facing of the eraser is made of 

strips of cloth or fel t  folded upon 
each other in elongated form, and 
having their u pper edges glued to a 
flex ible back of 

/ '  
, ��\)�\��� 

can vas. rubber or 
other sui table rua
terial , the ends of 
the backing being 
lapped to f o r  II! 
eyes t h r 0 u g h 
which pass cross 
bars of t.he han 
dle. The latter i s  
m a d  e of spring 
wire, in such forlll 
as to make its 
sides elastic, and 
on the top of the 
back is a rectan-

:al1SSELL'S Fl1JlIGAT.OR. gular wire frame, 

rSEPTEMBER 20, 1 890. 
thus forming a spring back which readily gives to any 
pressure applied to the handle when the facing is 
rubhed on the black board. For further information 
address Thompson & Davis, Wiliniugton, Ohio. 

.. . . . .. 

IMPROVED STEAM BOILER. 

The illustration shows a boiler especially adapted for 
marine purposes, and designed to insure a perfect cir-

CONEKIN'S STEAM BOILER. 

culation of the water and present a large heating sur
face . It has an upper steam drum connected with a 
water drum by a large vertical t u be at each end, on the 
sides of w hich are the fire boxes. the grate bars being 
a little above the middle of the lower drum, from which 
pi pes extend horizon tal ly under the grate bars and 
then up ward on the  outer sides of the fire box, to forID 
coils constituting part of its top, and connecting with 
the lower part of the steam drum. A second series ' of 

pipes l eads from the water drum upward on 
the inner sides of the fire boxes, and forms 
tranEversely extending coils connecting with 
the steam drum at a slightly higher point, 
but below the water level in the steam drum ; 
also, connecting the bottom of the steam 
drum with the -top of the water drum , is a 
series of p ipes each h aving transversely ex
tending bends at the top of the fire boxes 
and u nder the coils extending from the side 
pipes. The feed pipes on each side of the 
casing extend inward to connect with a lon
gitudinal coil, the upper end of which con
nects with the large vertical tube at one 
end, while the other .Iower end of the coil 
connects with the opposite tube at the other 
end of the boiler. At the sides of the steam 
d l'U m  are longitudinal coils of pipe th rough 
which the steaID is passed when taken from 
the upper part of the drum, that the Rteam 
may thus be superheated in passing to its 
destination. The heads of the water drum 
have manholes to facilitate the removal of 
sediment, and in one of the heads of the 
steam drum is a plug to permit the i ntroduc
tion of a hos') to clean the steam dl'Um and 

the pipes leading therefrom to the water drum. By 
means of this construction a complete circulation of 
(lold water takes place from the steam drum downward 
through the large end tu bes to the water drum, the 
heated water passing upward th rough the several series 
of pipes, w here its temperature is rapidly raised by the 
heat generated in  the fire boxes. 

For further information relat.ive to this invention 
address the patentee, Mr. Dawson Conekin, ·No. 52 
Woodhull Street, Brooklyn, N. Y. 

. . .  , _  
A N  exchange says that on the average, in frame dwell

ings, uuild i llg hardware, porches, and piazzas should 
last 20 years ; outside paint  5 and inside 7 years; shingles 
and outside. b l inds 16 years; cornice and bacie 40 years ; 

weat her boards, doors, windows. stairs, newels, and in
side blinds 30 years ; sheath i n g  and dimension lumber 
50 years ; sills and first floor joists 25 years. 

TllOlllPSON '1) ERASER. 
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A REGISTER AND RECORDER FOR REVOLVING 

SHAFTS. 

The illustration represents a mechanism , patented by 
Mr. Solon M. Terry, of Pittsfieid ,  Mass. , for registering 
the nu m ber of revolutions of a shaft running any kind 
of machinery, and also for registering any Inequalities 
which may occur in the speed, recording also d uration 

THE TERRY SPEED REGISTER AND RECORDER. 

of stop, the time of day and the day of the week when 
the irregularities or stoppage occurred. It  is proba
ble that there are but few manufacturing concerns in 
the country which would not save money, and some of 
them very considerable amounts, by the p.se of a de
vice for the purposes accom plished by this mechanism. 
At the presen t  time competition in all industries is 
exceedingly close, and the manu facturer who does not 
look careful l y after all the small wastes in his business 
has but little chance of success. The wastes 
occurring from running belo w speed, from irre
gular speed, and from 8toppages, where many 
hands are employed, are items that too often 
escape proper attention, and in many cases the 
employers probably have no conception how 
large a figure they make, while  there are proba
b l y  few shops r u n  with such regularity that the 
introduction of such a mechanism would not 
contribute to an increased efficiency. 

J'titutifi c �tutricau. 
trip ped by the lug with each revolution of such shaft, 
the lever having on its other end a sharp point or 
m arker, D, normally held in contact w i th a strip of 
paper on a recording drum. Upon the main vertical 
back plate of the registerin g  mechanism i s  mounted a 
clock, A, the mainspring shaft of which is extended 
to the rear and carries a broad-toothed gear wheel 
adapted to give motion to the recording drum, C. This 
dru m  is  designed to make two revolutions i n  twenty
four hours, and has a central longitudinal screw
threaded aperture, in which fits a screw arranged to 
give a lateral motion to the drum as it is rotated by 
the gear wheel on the mainspring shaft of the clock, so 
that each succeeding row of marks or perforations 
made by the marker will be separate and distinct from 
the preceding row. Upon the periphery of the drum is 
removably secured a record strip, which preferab ly has 
the days, hours, and divisions of hours printed thereon 
for a whole week, as partly shown in the diagram , 
which is a sample of a record as made according to this 
invention between the hours of 1 and 3: 30. The speed 
of the drive shaft at the t i me this record was made was 
200 r�volu tions per minute, and the absence of marks on 
the record at 2:20 Thursday indicates a stoppage of the 
shaft at that time. The clock employed in  connection 
with this register is a su perior eigh t-day marine move
ment, with a double spri ng, and when once adj usted in 
the position it is to occupy, is designed to make an ab
solutely perfect record, showing not only the times of 
regularly startin g  and stopping the machinery and all  
intervening stoppages, but the exact rate of speed for 
each portion of every hour during the week, whether 
this comes from great difference8 in the work done, or 
low or high pres8ure steam in a steam engine, or a va
riable flow of water in a water wheel plant . The en
tire registering and recording mechanism, except its 
connection with the drive shaft, is inclosed in a sub
stantial case, the key to which may be kept by the fac
tory owner or superintendent. 

This device is manufactured by the Speed Register
ing Company, of Chicago, I l linois, and is being placed 

I n m 
TWO HOURS 

1 79 
AN IMPROVED SAFETY INDICATOR FOR ELEVATORS, 

The i l lustration represents a Rimple and practical 
device whereby the condition of the automatic safety 
attachments to a passenger or freight elevator will be 

LYNN'S SAFETY INDICATOR FOR ELEVATORS. 

audibl y  manifested at every reciprocal movelllent  of 
the elevator car. It has been patented by Mr. Joseph 
Lynn, of No. 275 Walnut Street, Holyoke, Mass. 'ro 
the opposite side walls of the elevator shaft are secured 
toothed racks adapted to permit an u pward sliding 

movement thereon of the toes of bell crank 
levers , while preventing any downward move
ment when such toes are brought in to en gage-

The registering mechanism, B, includes a 
front and rear metallic disk, i n  which is jour
naled a shaft carrying a large toothed wheel 
back of the rear d isk , this wheel being adapted 
to mesh with a pinion, G, to be driven by the 
drive shaft whose revolutions are to be recorded. 
This pinion is preferably on one end of a short 
flexible shaft, I ,  on the other end of which is a 

DIAGRAM OF RECORD MADE BY THE TERRY SPEED REGISTER 

ment with the teeth of the racks. These l evers 

are pivoted at their corners u pon depending 
bracket arms secured on the under side of the 
top cross bar of the car, their inner ends being 
lapped upon each other and longitudi nal ly 
slotted where they have contact with and are 
loosely secured by a bolt to a central bracket 
block. This  block at its lower end forms the 
support for a semi-elli ptic leaf s pring. the ends 
of which bear upon the lower surface of the 
cro�s bar. The elevator cahle is secured to the 
upper end of the block, which slides up and 
down through the cross bar with the move
ment of the spring. The spring is compressed, 

cap, K, to be tightened on the driving shaft. 
There are ten times as many teeth on the large toothed 
wheel as on the pinion, so that it requires ten revol u
tions of the drive shaft to turn the large wheel once. In 
the disks are journaled fi v e  other shafts, each having a 
pinion and inter lll eshing gear, so that the first shaft 
turns the second, the second turns the third, and so 
on up to the six th, each shaft, by its complete revolu

tion, turning the fol lowing shaft only one-tenth of a 
revolution. The outer ends of the shafts extend 
through their bearings in the outer disk, where thei r 
ends are tapered and a dial, B, is secured with six sepa· 
rate scales, or one for each shaft, an indicator hand 
being so secured by an adj ustab le cap to the end of 
each shaft as to rotate therewith, while it can be 
readily turned back, when it is desired to start the 
hands anew at 0, b y  a firm pressure of the fingers. 

Upon one of the shafts is a l ug, and on the main back 
plate is pivotally mounted a lever adapted to be 

HAYTON'S MECHANICAL MOVEl'4ENT. 

AND RECORDER. 

with manufacturers at a low rental, by Mr. S. H .  
Pomeroy, general agent, P ittsfi eld , Mass. 

. ' . . . 
AN IMPROVED MECHANICAL MOVEMENT. 

A device for converting reci procating into rot ary 
motion, avoiding all dead centers, and  d esigned to 
transmit power without any u n d ue friction or lost 
motion, is  shown in the acconipanying illustration. 
On the base plate is arranged a longitudinal ly extend
ing guideway , vertical plates from which support at 
thei r u pper ends a second guideway, and in  these ways 
slides a frame having heads at each end, the rod con
nected with the machinery furnishing the reciprocat
ing motion being secured to one of the heads. Within 
the frame is an essentially rectangular opening, the 
bottom and top sides of which each have three rack 
teeth , while the inner ends thereof are centrally 
recessed, and have top and bottom shou lders. The 
top and bottom rack teeth are adapted to be alter
nately engaged on each forward and backward move
ment of the frame by the teeth of a segmental wheel 
secured on a transverse shaft, h aving a fly wheel and 
the usual pulley connected with the machinery to be 
driven. The small views represent the manner  of con
tact of the teeth of the segmental 
wheel with the rack teeth and shoul
ders of the sliding frame at different 
posit ions of the reciprocating rod, 

whereby a continuous rotary motion 
is i mparted to the transverse shaft. 

For further information relative to 
this invention address Mr. James Hay
ton , 

'
the patentee, No. 3 Mortison's 

Avenue, Fifth South, between Second 
and Third East. Salt Lake City, Utah . 

••• 
SIR CHARLES PALMER says, thirty 

years ago, 7 '47 men were employed in 
British steamers per 100 tons, whereas 
to-day the ratio is 2'88 men per 100 
tons. In 1850 the total of steam ton 
nage owned in Britain was 167,698 

tons, and last year 4,717,730 tons. 

as shown in the top view, when the elevator 
car is suspended from the cable ; but when the 

car is seated on the shaft bottom, the spring ass ullles 
the position sho w n  in th!tl main v iew, the toes on 
the crank arms being th en projected out ward , ll. 
posit ion w h ich the springs would l ikewise cause 
them to assume, and stop the downward m ove
ment of the car, in case of the breaking of the cable 
with the car suspended ther�:rom at any point in the 
shaft. To prevent accident from an inoperative or 
defective cond ition of the spring, an alarm or signal 
bell is provided , to be strul:k. by a crank hammer ope" 
rated by a flexi ble con nectH.n with the block support
i n g  the spring, so that eaCll) time the cable is slackened 
the down ward movement of this block will cause the 
bell to be struck. Should the bell fail to sou nd on the 
car reaching the bottom of the shaft, the absence of 
the signal wou ld  be an ind ication of a defect cal l ing for 
immediate atten tion. It i s. evident that this  safety 
indicator can be used ill connection w ith any form of 
safety clutch besides the one shown in the i l l ustration. 

AN IMPROVED LIFTING TRUSS GIRDER. 

The illustration represents a contrivance by means 
of which it is possible to raise floors, ship decks, etc. , 
which, through sagging, have dropped below their 

OLSEN'S LIFTING TRUSS GIRDER. 
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proper level at or near the middle, or it can be fastened I Return ing to the earth with a comfortable " home 
underneath, on the side of, or above a joist, or on the agai n " feeling, but with a new i nterest in all the ope-
side of a wall, and be made to bring an immense pres
sure to bear in any desired direction. In its construc
tion are employed horizontally extending stretchers, 
prefera bl y made of steel or iron, and pivotally con
n ected by vertical links, the latter being connected at 
their centers by transverse bolts. Extending obliquely 
between the stretchers are turn buckles which have 
ll i furcated end portions embraced between opposite 
ends of adjacent links at the point!> of connection be
t w een the latter and the stretchers, as shown in the 
sectional view, the pivots extendIng not only through 
the end portions of the l inks, but through the bifur
cated portions of the turn buckles and through the 
stretchers. Comprised i n  the turn b uckles are screws 
having oppositely threaded portions, which extend in 
reverse d irections and engage screw-threaded apertures 
in the bifurcated portions of the turn buckles, there 
being combined therewith central hand pieces, shown 
of octagonal forlll.  By means of the hand pieces the 
f!crews  may be rotated to cause the bifurcated portions 
of the turn buckles to be moved nearer to or further 
from each other, when the stretchers will be corre
spondingly bowed or curved. This  lifting truss girder 
may also be  made with four stretchers, and can be 
made very strong and light, to suit any purpose. By 
manipulating the screws t.he girder can be bent both 
ways ; if pu� :1 ·.lder a floor that has sagged, the girder 
can be bent to fit, unti l  properly fastened, and then by 
turning the screws in the opposite direction the floor 
wil l be brought to its proper level. After its proper 
manipulation it  may, if  desired, be permanently left in 
place to uphold the flooring or whatever else it may be 
applied to. 

For further information relative to the above inven
Non, address Mr. A. Olsen, the patentee, Ephraim,  
U t ah Territory. 

A Science Theater. 

BY PROF. RUFUS B. RICHARDSON, PH.D. 
Germany is not general ly  looked upon as the land 

of noyelties ; but Berl in  possesses one novelty so im
portant that it  seems worthy of attention and descrip
tion. E very day one sees on each of the several thou
sand large wooden columns standing at alm ost every 
street corner, along with the other theater announce· 
ments, the following : " Urania, in the Science Theater 
( Wissenschaftliches Theater), at 8 P. M. ; The Primeval 
Worl d , "  or, on another day, " 'I'he Journey from the 
Earth to the Moon. " If one follows this s tanding invi
tation, he wi l l  hee something interesting. If he  chooses 
t he " J ou rney to the Moon," he will find that he has a 
popular lecture 011 astronomy actually put upon the 
s l a ge. 

In the place of actors, to be sure, one finds a single 
reader or declaimer, who mounts a desk in front of the 
curtain and gives the lecture to the audience ; but all 
the scenic effects which the stage affords are called in 
to aid the lecture. After a short prologue on the pur
pose of the lecture, the curtain rises on a scene near 
Berl i n  on the morning of the last great eclipse of the 
sun,  August 19,  1887. Morning twilight comes on. 'fhe  
world begins to stir in anticipation of the  usual sun
rise, when lo ! in the p lace of the usual sun, up comes 
a blood-red sickle, which soon disappears, and weird 
l ights appear around a black disk. Nature is shrouded 
in a veil worse than pitch darkness. Animals feel the 
terror which men uninstructed to look for such a phe
nomenon used to feel. The tension i" soon rel ieved by 
the reappearance of the sickle reversed , and the grad
ual passage into an everyday light. The lecture all 
the while proceeds, explain ing the cause of the strange 
phenomenon ; i. e. , that the n� oon has come between 
the earth and the sun. Attention being thus fastened 
upon the m oon, the spectators are made to approach 
that body by successive scenes. 

The next scene affords a look at the earth from a 
point of view i n  space at some distance from it. We 
now see how the same eclipse appears from this point,  
and see t.he shadow of the moon sweeping over a small 
area of  the great revolving globe, moving eastward 
from Berl in  over the Russian border, taking its course 
between St. Petersburg and Moscow into Asia, where 
we leave it on the droppin g  of the curtain. In the 
next scene one sees an eclipse of the moon fro m  a point 
in space where he beholds both earth and moon in 
their J elative size, and sees the moon pass into the 
broad shadow of the earth. Thus by two successive 
stages one is  brought n earer the moon, until he sees it 
as the most powerful telescopes p resent  it .  With the 
mountai ns all spread out before the sight, a d isquisi
tion on the moon's surface is intelligihle and impressive. 

Not to give every detail, one is at last introduced to 
t he !<urface of the moon i tself. The grandeur of that 
dt'a,j world is  an impressive s<:ene. Then comes a scene 
representi ng the moon by earth light, corresponding to 
our  moonl ight night, resolved into sunlight at the dose 
of the scene, a13 the sun rises wasting h is  glory on those 
desert fields.  Then we are �hown an ecli pse of the sun 
as seen from the surface of the moon, or how things 
look there 011 the occurrence of what we call an eclipse 
of the moon. 

rations of our satellite, we have a magnificent scene in 
the High Alps, sunset, evening glow, and following 
eclipse of the moon, in which the disk is seen still dull  
red in the earth l ight, which we had already seen sur
rounding us when we witnessed from the moon the 
same occurrence, or what there appeared as an eclipse 
of the sun by the earth. 

Then comes the closing scene, a sunset in St. Paul, a 
volcanic island of the Indian Ocean, accompanied by a 
comparison of the so-called volcanoe� of the moon with 
those of the earth. The scene painter has exhausted 
his art to leave on the mind of the spectator an impres
sion of the glory and beauty of earth encircled by sea 
and sky and lighted by the glorious sun.  The two 
hours' instruction closed with an appeal to the feel
ings. The same chords are touched upon which great 
Nature plays in summer evenings when we have all felt 
morp. than we can express. 

The other representation, .. The Primeval World," a 
lecture on geology, is incomparably more effective in 
its scenic display. The t welve scenes present the 
world in its various conditions from primeval chaos 
down to the present, with the convulsions through 
which it passed. It  woul d be tedious to catalogue each 
scene. Particularly grand is a " Volcanic Outbreak of 
the Devonian Age, " which changes the whole face of 
nature. Impressive also are the " Forest of the Car
boniferous Age " and a "  Jurassic Landscape, " with its 
giant lizards. When the eleventh scene presents the 
" Lake of Zurich,"  with the morning sun rising" upon a 
simple community of lake dwellers, one feels that the 
reign of monsters is over, and wants to rise and shout 
" Hurrah for man ! "  But when a Mediterranean shore 
is introduced crowned with eloquent ruins, and pensive 
m usic fil ls  the air, the feelings are toned down, and the 
spectaTOrs are sent home in  somewhat of that quiet, 
thoughtful frame of mind in which the old Greek 
tragedy was supposed to leave them. 

The story of the origin of the Urania Institute, of  
which the theater is only one branch, is a very i nter
esting one. Some years ago Professor Forster, the 
d irector of the Berli n  Astronomical Observatory and a 
professor i n  the university, was troubled by the great 
number of people, not students, who wished to look at 
the moon and other heavenly bodies through the 
observatory telescopes. It did not seem right to shut 
them out. Germans always have sympathy with one 
who " wants to know. " The o bservatory management 
proceeded in a patient German way to take applica
tions and to accommodate the applicants in  order so 
far as possible. B ut the calendar became clogged with 
appl ications six months in  advance. Professor Forster 
appealed to the government, the first and n atural 
resort of a German, for an appropriation to set up  
telescopes in  a separate building, to  supply the  evident 
demand. He failed to secure the appropriation. 

After this there gradually matured in his m ind and 
the minds of several of his associates the idea of an 
institution of  popular instruction, with not only tele
scopes but a great quantity of physical apparatus. 
Then came the thought of calling in t.hat great auxili
ary, the stage. Thus what, as a benevolent enterprise 
confined to the simple scope of givin� people a chance 
to look through telescopes, was about to be abandoned 
for lack of funds now became a promising financial 
venture. A stock company was formed, and the result 
was the Urania. I t  has already been i n  operation a 
year, and has, I am told, paid eight per cent on the 
investment. Yet so strong" is the feel ing that an edu
catio.nal institution of this sort should be supported by 
the State, that the proprietors sti l l  talk of having the 
governmen t take it off their hands and give it an 
assured durability. 

The actuatiug motives of the projectors of the Urania 
were not mercenary. '.rhe m ovement was in  spirit 
rather like that of the University Extension movement 
in England. These men felt. that a good deal of the 
pleasure of the poorer people of Berl in  was rather 
crass. To the m inds of many, beer drinking has a 
proper limit, which has been widely overstepped in 
Germany. 

Then, again, t.he larger theaters, particularly the  
Royal Theater, supported by the  govern�uent, though 
powerful educational aids, could  not reach the poor, 
who could not afford to buy tickets. The cheap thea
ter, on the other hand, furnishf'rl often cheap stuff, i f  
not  worse. Thus came the desi re of a cheap theater 
which should at the same time be above reproach and 
yet be intereating. 

The inRtitute is open from noon until 11 P. M. In 
the evening before the theatrical representation you 
may see crowds of Germans who " want to know " 
investigating microscopes, spectroscopes, phonographs, 
electric railways ; in fact, all so ,·ts of electric and mag
netic apparatus, and other apparatus, a catalogue of 
which would be too long to givp. Near each piece are 
" Directions for Use, " and wi l l ing directors are also 
con!!tantly moving about the rooms. The six large 
telescope!! have unfortunately been of little use for 
most of the summer, as rain clouds h overed over Ber
lin, dropping rain every day for a month and a nalf 
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previous to July 14, gi ving a grim humor to the remark 
in the " J oui·ney to the Moon " that the view of the 
moon w hich is here vouchsafed is independent of the 
weather. It should have been remarked earlier that 
the eclipse of 1887 is here given as i t  ought to have 
been, and not as it actually presented itself. 

Occasionally in the place of the stage representation 
a regular lecture is given. Dr. Schultz-Hencke gives 
two lectures on photography on two consecutive eve
nings, with abundant apparatus and experiments on 
the stage. 

The characteristic feature and the drawing power of 
the institute is, however, its novel theater. The lec
tures that form the basis of the representations are 
admirably written by Dr. M. Wilhelm Meyer. But 
they are probably no better than Professor Young 
could write. In the Urania, however, they go in at 
the eye as well as at the ear. The scene painter and 
the declaimer are as important as the writer of the lec
ture, who intrusts his work to them, and does not 
appear before the audience. The one man who appears 
to be doing the whole thing is the actor or declaimer. 
This is Karl Bergmann,  who was an actor of good 
standing, hut who regards h is present position as an 
important promotion. With a voice of admirable 
c learness and flexi bili ty, he declai.ms the lecture as i f  it 
were his own, turning confidentially to the audience, 
using such phrases as " my respected hearers, " " I cal l 
your attention, "  etc. If the role  which he plays seems 
in this description of i t  inf<i gni ficant, it is not so in  fact. 
Many good scientific lectures arc spoiled by bad deliv
ery. The Urania avoids that rock by choosi ng a man 
who is a master of the art of delivery.-The I11de
pendent. 

UlIlIzatloll oC Fiber ... 

A new mode of treating hemp, j u te, and ot her fibers 
for making materials for the manufacture of ti l es, slabs, 
cisterns, boats, and other articles or structures has 
been described in a patent specification by B. A. 
W�atherdon. The fibers are cut and boiled four to six 
hours i n  a strong solution of lime by steam at a pres
sure of from 20 pounds to 40 pounds to the square inch. 
After being thoroughly washed, the material is passed 
to a pul�ing machine, where it is treated with al um, 
about 7 pounds to 14 pounds to the c wt.,  and in some 
cases with animal size, and in  others with vegetable or 
other oils. From the pulping machine it i s  run into 
receiving or s toring tanks, fitted for machinery for 
keeping the pulp in agitation, and while therei n it  can 
be d yed if required. Now, the pul p fiber is pum ped 
i nto vats, and from thence into wire moulds, to be 
formed into slabs, blocks, etc. , the liquor being ex
tracted by suitable pressure. The slabs, blocks, etc. , 
are brought into the drying room, and when dry passed 
through solid steel rollers four  to twelve times, steeped 
in a warm sol ution of alum, and again subjected to 
h ydraulic pressure. Then they are brought into a bath 
of vegetable or other oil for four to six hours, and 
again pressed and steam -rol led as many times as neces
sary. To finish the process they are dried in hot air, 
and in some cases passed through the rollers once more. 

... 4 . . .. 
'.'oad" i ll Rock". 

Many well authenticated stories of the finding of live 
toads and frogs in solid rock are on record , and that 
such things are possible was demonstrated here re
cent ly, when the workmen engaged in Varley & 
Everi l l's l ime rock quarry, north of the city, broke 
open a large piece of rock which had been blast
ed out, and a frog hopped out of a pocket in the cen
ter of the stone, says the Salt Lake Herald. Of course, 
the occurrence created a tremendous sensation among 
the workmen, and operations at the q uarry were for 
the time suspended, and the movements of the frog 
were watched with great interest. The animal was 
somewhat smaller than the ordinary frog, and was per
fectly white. Its eyes were unusually large and very 
brilliant, but the frOg" was apPl!orently blind. Where 
the mouth should have been there was onl y a line, and 
on the feet was a dark, horny substance. Mr. E veri l l  at 
once took charge of the curiosity a.nd put it in a tin can, 
but the frog d ied the next morning. He b ronght it 
down town, and it was exa mined with interest by a 
large number of people, and it was afterward present
ed to the m useum, where it will be preserved in  
alcohol. 

ArtUiclal Sea Water. 

Professor Ed ward Perrier lately communicated to 
the French Academy of Sciences the results of some 
experiments made by him at the zoological laboratory 
of the Saint  Cloud normal school, upon the use of arti
ficial sea water for the preservation of marine animals, 
and especially of oysters, in large aquariums. 

The solutions employed have be�n red uced by him 
to the following formula for from 3 to 4 quarts : 

Chloride of sodinm . . . . . . . . • • • • . . . . . . . . • . . . . . . . . •  ' .  . . . . . .  81 grms. 

Sul phite of magnesia . . . • . • • • • • • . . . . • • • • . . • . • • . • . • . • . • • . .  7 
Chloride of magnesium. . . • . . . .  . . . . . • . • . . . • • • • • . . . . • . . . • .  10 
Chloride of potassinm . . . . . . . • . . . . . . . . . . . . . . . • • • • •  . .  • • • • . 2 

During the exposition, this solution gave as good 
results as natural sea water, with very much less ex· 
pense. 
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®oneepon';'en�e. 
Hurrowln&, Sea U rch ..... 

To the Editor of the Scientific ..1 me1'ican : 
The inland waters between Vancouver Island and 

the mainland abound in marine life, especially with 
sea urchins, which are eaten by the Indians who live 
upon those waters_ 

The sea urchin is frequently found in burrows, accom
panied by clams, cockles, crabs, oysters, etc. They en
ter the burrow while quite young, and as the mouth of 
the burrow is frequently quite small, they soon grow 
too large to get out, and they now conform to the 
shape of the burrow, instead of the burrow being en
larged by them. 

I have never seen a case where there were any indi
cations that the burrow had been enlarged a particle 
by the sea urchin. 

The burrows are made by a species of moll usk, which 
are found nowhere else than in those burrows, which 
are someti mes 4 inches deep in solid rock ; commencing 
on the surface in contact with the water, the opening 
may not be larger than the h ead of a pin . It gradually 
increases in size until occasionally  they are I%, inches 
in diameter. No matter how many mollusks are in one 
piece of rock, they never interfere with their nearest 
neighbor. 

After the death of the mollusk, and as the action of 
the water on the rock wears it away and the openings 
become larger, these burrows form places of retreat for 
rDyriads of tiny creatures whenever danger is at hand. 

Lynn, Mass. Dr. M. C. S. 

A. (Jen.u. Problem. 

In the United States one h undred years ago the pro
portion of persons living in cities to those living in the 
country was as one to twenty-five. The recent census 
shows that the present proportion is one to three. 
This decrease in the rural population is general 
throughout the country, and has given rise to variolls 
theories touching the cause. It is an interesting ques
tion. Public attention is directed largely at present to 
social and economic problems, and their consideration 
is enlieting careful and earnest thought. It is not 
always possi ble to determine the reason from the re
sult, but consensus of intelligent opinion on any ques
tion aids in reaching a logical conclusion. 

The growing disproportion between the urban and 
the rural population of the United States may be at
tributed to a variety of causes. It has been accounted 
for by some of the most careful students of sociology 
upon the ground that the social instincts of men draw 
them together into communities and that the tendency 
to desert the farm and to seek homes in the towns and 
cities is due to the distaste for solitude which is com
mon to the human race. This will not entirely explain 
the phenomenon, although it is doubtless true that it 
is one of the motives which has hel ped to bring about 
the present conditions. Economic influences have also 
played an important part in causing the change which 
is so rapidly equalizing the census in the country and 
the cities. Labor-saving machinery makes it as easy 
lI O W  for one man to produce a thousand bushels of 
wheat as it was formerly to produce one hundred 
bushels. The railroad has become the wagoner of 
the farmer, and the necessity of employing mell to 
haul the prod ucts of the soil to market has been prac
tically done away with. 

The packing houses now do the most of the butcher
ing for the farmers, the creameries make the butter 
which he consumes, the canning factory and evapor
ator work up his fruit, and thus in almost every di
rection the demand for labor has been curtailed and 
the work of the farm narrowed down. The vast pro
duction of agricultural machillery has drawn the young 
men from the farm to the manufacturing centers. The 
multiplication of sch601s and colleges has attracted 
the well-to-do farmers to the towns and cities to edu
cate their families. The decreased profits of agricul
ture have induced many people to abandon farming 
for more lucrative pursuits. The railroads have 
brought the rural population within easy touch of the 
world, and the city, which was once so remote, is now 
easily accessible, with all of its charms and attractions. 
These are among the reasons which are assigned for 
the exodus from the country to the city. Whatever 
may be the true cause of its decline, the spirit of con
tentment which once prevailed among tbe farmers no 
longer exists. Whether the old conditions of happi
ness and prosperity which once made agriculture an 
inviting pursuit will ever return, is a problenl which 
is yet to be solved, and it is a ql1estior. which may well 
awaken serious concern. 

The brawn and the brain of this nation have come 
chiefly from the rural districts. The bone and sinew 
of the country is not derived, as a rule, from the 
great cities. The most illustrious names in American 
history are associated with the farm. Washington, 
J'efl'erson, Webster, Clay, Lincoln, Grant, and a host 
of other great men who aided in shaping the desti
nies of the republic came from the country, The na.-

cJtitutifi t !tutritau. 
tion cannot view with indifference the influences 
which may impair the source from which its rnost 
sturdy population, mentally aud physically, has pro
ceeded. Is there any just ground for the fear that 
the movement from the country to the towns will long 
maintain its present volume ? Does not the logic of 
events point to an early reaction ? The towns and 
cities cannot remain crowded beyond their capacity to 
afford a l ivelihood to their population. When that 
point is reached there must be a receding wave, and 
the movement of population wil l  be in the other direc
tion. There is a basis for the belief that the equilib
rium will be restored by th9 law which makes agricul
ture the essential source of prosperity and the founda
tion upon which the commercial interests of the coun
try rest.-Kansas City Star. 

• • • 
The Proce.. oC F u ll lll&'. 

BY FINISHBR. 
'fhe first operation in thl' wet finishing of a piece of 

woolen goods is known as fulling. Before the cloth is 
ready for the fulling mills it must have undergone the 
two preparatory steps of dry fin ishing, burling and 
mending. Then, before the full ing proper takes place, 
one thing more remains to be done, the great benefits of 
which are constantly becoming more fully recognized. 
Th is step consists in the sewing or tacking together of 
the sel vedges of the piece, before it is ·run into the mill .  
There is more than one good reason why this is a wise 
course, and the careful finisher should take them all 
into account before he condemns the plan as useless. 
Since the piece is always turned with the face of the 
cloth inside, no flocks can come in direct contact with 
the face of the goods. This is an advantage of no small 
moment, especially upon light-colored fabrics. Fur
ther than this, the soap which is used in ful l ing is not 
so likely to strike the face of the cloth !looner in one 
place than in another, and thus give rise to uneven 
fulling. Again, since the sides are double and of the 
same tbickness as the center of the piece, they will re
cei ve the same amount of pressure and friction, and 
for this reason full more exactly like the middle of the 
piece than they otherwise could. Last of all, when 
the selvedges are thus tacked together with the face of 
the cloth inside, this face cannot rub and chafe against 
the sides or rollers of the mi l l. We are now ready for 
the fulling process, which has been called the mother 
of finishing. 

There is probably no one operation in the whole 
range of woolen finishing that exercises such an hn
portant bearing on the appearance and value of the 
finished fabric. It is in this process that the first great 
change takes place which lays the foundation for all 
the after-work of the department. Hence it is that if, 
through ignorance, carelessness or neglect, this founda
tion be faulty or imperfect, nothing that the finisher 
can possibly do afterward will serve to avoid the most 
disastrous results. 

'fhe fulling process, together with a knowledge of 
its applicat ion and effects, dates as far back as we have 
any information whatever concerning textile manu
facture. And it is a fact that there has never been 
a people, civilized or savage, who has used sheep's 
wool in the making of textile fabrics but has both 
appreciated and utilized its wonderful properties. 
Further, we might say that like all opera.tions which 
are indispensable, the means and appliances for its use 
have continually changed and i 1�proved . 

What, then, is the aim of the fulling process ? We 
would say that the aim of this process is to so entwine 
the fibers of the yarn that has been woven into the 
form of cloth that whereas they once lay loosel y  beside  
each other in the  unfulled fabric, they may after full
ing become more compact and uniform, presenting a 
firm, smooth and even surface for the after- processes of 
wet and dry finishing. The fiber must possess certain 
essential properties ·before it can possibly undergo this 
process. The most important of these iii that known 
as the felting or fulling property, which is developed 
to its most perfect degree in fine merino wools. The 
nearer to the nature and properties of ordinary hair 
any grade of wool approaches, the less of this essential 
does it possess. 

The three artificial means which are always neces· 
sary in the operation of fulling are heat, moisture and 
friction. Soap is used in fulling, because wool from 
its very nature cannot sustain the required friction 
without the aid of moisture. The machine which pro
duces the friction, and retains the heat thus generated, 
and the soap which produces the moisture, are the 
three agents em ployed in the art of fulling as it is prac
ticed the world over. 

Fulling mills and machines, although of several dif
ferent styles, are all appl ications of the same general 
principles. First, we find the old-fashioned fulli ng 
stocks or hammers. These we speak of  as  old-fashioned, 
not because they are out of date and useless, but 
simply for the reason that they have been superseded 
by more modern contrivances which do quicker and 
generally better work. But there are some styles of 
finish which cannot be obtained in any way except by 
the· use of the stocks. There is a soft woolen fabric, 
much ill vogue for the past few seasons, made in imi-

1 8 1  
tation of the Scotch cheviot, which can be finished i n  
no other way. Three-quarters ot' a n  hour in t h e  stocks 
with plenty of soap brings our goods out with a feel 
and a body which cannot be produced in the rotary 
full ing mill. We cannot say then that the stocks are 
entirel y useless when we pronounce them old-fashioned. 

The first decided improvement on this machine was 
the narrow rotary or German fulling mill. This mill 
was meant to full only one piece at a time, and is used 
to-day more for fulling heavy overcoatings and blan
ketings than for the finer grades of cloth. 

Then, last of all , there i s  the improved broad rotary 
mil l ,  which is made so that t wo, three or even four 
pieces may be fulled on the one roller at the same 
time. These are, indeed, a marked improvement on 
the machines above mentioned, and yet even the 
broad rotary possesses disad vantages which cannot be 
overlooked. One of these lies in the fa.ct that owing 
to their size they but imperfectly retain the heat gen
erated by the friction. This heat is an absol ute essen
tial to the success of the operation, and if lost in any 
way, must be supplied and maintained by outside 
means. 

Now, when our piece with the selvedges sewed on to
gether is ready for the ful ler, it is run into the mi l l ,  and 
the two ends are carefully stitched across. Then it is  
well to allow the piece to run for a few min utes dry 
before applying the soap, and afterward the soap is 
poured on gradual ly  and even ly over the whole length 
of the piece. The manner of applying the soap, and 
the amount of i t  used, are two important points  to be 
noted in the successful operation. If too much soap 
is used, the cloth is apt to be clammy and disagreeable; 
if  too li ttle, then it will be spongy and imperfect ; if 
more soap is applied in one part of the piece than in 
another, the fabric will full unevenly, and if the soap is 
too strong or too hot, this, along with the heat and 
friction of the mill, will seriously affect not only the 
color, but the life and durability of the fi bers them
selves. 

As to the best means of soaping, the soaping machine 
doubtless takes the lead, but where such is not at the 
disposal of the fuller, an ordinary ti n pail with half 
inch spout will ans wer every purpose. By this means 
a small gradual stream of the l iquid soap can be slowly 
directed against the cloth, and even distribution at 
once effected. In the application of the soap all 
depends upon evenness in the distribution, and if this 
is not obtained, there will surely be unsatisfactory 
results in the finished cloth. As to the amount of soap 
necessary, it will be best to bear in mind two or three 
facts. The amount of felting the piece is to receive, 
the time required to full, and the kind of stock there 
is in the fabric, all have an important bearing upon 
this matter. Too little soap or short stock, or soap not 
rich enough for the friction and time req uired for full
ing, will be sure to lead to unending trouble. 

The goods wi l l  never begin to full  until they become 
worn. But when the heat is once generated, then it is 
all important that it be kept as uniform as possib le. 
If at all practicable, great fiuctuations in the temper
ature of the mi l l  must not be allowed. It is not pos
sible, however, to give the exact standard at which the 
temperature of the mill  should be kept. This would 
nat urally vary with the kind of goods in hand. Ex
perience is the best teacher. The idea of hanging a 
small thermometer inside the mill as a guide in keep
ing the temperature regular and sufficiently high is by 
no means a bad one, and may be practiced with success. 

The troubles which come up in the fulling process 
and the means of overcoming them will be discussed in 
a. later paper.-Manufacturers' Gazette. 

. , . . . 

Plall'. a. Heal/:ent •• 
From the results given it appears that by means of 

beer yeast it is possible to recognize the presence 
of 0 ·0005 grm. of phosphate in 1 liter of water, which 
corresponds to 5-10,OOO,OOOths of the weight of the 
liquid. But agricultural plants are also reagents of an 
extreme delicacy and accuracy. The author gives as 
an example the sugar cane, the dominant food of which 
is calcium phosphate. With the complete manure the 
cane gives a harvest of 57,000 kilos. per hectare. If 
we omit the phosphate, the yield is only 15,000 kilos. 
Hence 600 kilos. superphosphate, containing 90 kilos. 
phosphoric acid, determine an excess of crop of 42. 000 
kilos. per hecta.re, which represents 70 times the weight 
of the phosphate and 466 Omes the weight of the phos
phoric acid. If referred to the 4,000,000 kilos. of vege
table soil covering the surface of a hectare, the phos
phate represents lel:ls than 1 ·6 ,OOOth part of the weight 
of the soil, and the phosphoric acid less than 1-40,OOOth.  
The author hopes to fix the limits of this method .
Georges Ville. 

Hemedy Cor Roache •• 
Take three pounds of oatmeal, or meal of Indian 

corn, and mix it with a pound of white lead ; moisten 
with treacle so as to form a good paste, and put a por
tion down at night i n  the infested building. Repeat 
for a few nights alternately, and in the morning re
mon the paste a.nd the corpses to a convenient place. 
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RECENT IMPROVEMENTS IN THE PNEUMATIC 
DYNAMITE GUN 

( Continued from first page.) 

The loading and firing mechanism is arranged on the 
interlocking plan, so that the different operations must 
succeed each other in their regular order, thus  not 
only insuring safety to the gun and its operators, but 
saving' a great deal of valuable t ime. 

The gun now appears complete in all its details. It 
ill a fine exam ple of mechanical engineering, which 
reflects credit on both the designer of the gun and its 
promoters. It is so well proportioned as to render i t  
d ifficult  to real ize its true di mensions. Its length is  
fifty feet. Its  total weight is forty tons. The total 
weight of the fu l l  caliber projectile is 1 ,00:> pounds, the 
explosive charge alone weigh ing 500 pounds. 
The range of the gun at 35° elevation with 
the large projectile is 2,400 yards;  with a ten 
inch subcaliber projecti le weighing 500 lb. it 
is 4,400 yards;  with an eight inch suhcaliber 
projectile weighing 340 lb. the range is 5,000 
yards; and with a six inch subcaliber projec
tile weighing 240 l b. the range is 6,000 yards. 
The weight of the explosive charges in the 
subcaliber projectiles named would be re-
8pectively 200 lb. ,  100 lb. , and 50 lb. 

The firing press ure is maintained in the 
reservoirs at 1 ,000 lb. per square inch. This 
pressure is kept up  by a supply from stor
age reservoirs con taining air under a pres
sure of 2,000 lb. per square inch. U p  to the 
present tiIpe heavy wrought iron tubing has 
been used in the construction of the storage 
and firing reservoirs, but  cast steel spherical 
reservoirs of six feet diameter are to be used 
in future in lieu of the tubes, thereby reduc· 
ing  the n umber of joints and

· 
the liability 

to leakage. 

$citutif i c �mtrt ,au. 
The New Deep Wa&er Pass a& Corpus ChrlsU. 

Between Corpus Christi Bay and the Gulf of Mexico 
there is a narrow island, cal led M ustang Island, which 
is about twenty miles long. At the northern end of  
th is  island is Aransas Pass, separating i t  from St. 
J oseph't; Island. This pass has ao feet of water in its 
main channel,  but there is only 8 feet over the bar, 
which l imits the draught of vessels which can now go 
to Corpus Christi. At the southern end is Corpus 
Christi pass, now very shal low and of no importance. 

It is a peculiarity of all the passes on the  Gulf  of 
Mexico that they tend to move to the south ward, by 
cutting away the north end of the islands adjoining 
them and building up the south end. After they have 
worked themsel ves south of the bays for which nature 
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Mustang Island differs from most of the islands 

along the Gulf coast in being composed of high cl iffs 
and banks  reaching forty or fi fty feet above the level 
of the Gulf. I t  is, therefore, high and dry above 
storm tides. Advantage is to be taken of this fact to 
locate the deep water docks in the pass i tself, instead 
of at the city of Corpus C hristi, twenty mi les distant. 
A terminal rail road wi l l  be bui lt  from the city to the 
docks. At the point where it  crosses from the main
land to the island the water i n  Laguna Madre, shown 
on the map, is only 1% feet. deep, so that the railroad 
presents no engineering difficulty. 

Corpus Christi is now the terminus of two railroads, 
the San Antonio & Aransas Pass, l eading to the n orth
west, and t he Mexican Central, leading westward to 

Laredo, and thence to the city of Mexico. 
I t  is the terminus also of the Corpus Ch risti 
& South America Rai l road, which is now 
under construction from Corpus Ch risti to 
Brownsville, 150 miles due south on the 
Mexican border. Rai l roads are also p ro-
jected westward to Eagle Pass, Texas, to 
connect with the Sou thern Pacific, and to 
Topolobampo, Mexico, on the Gul f of Cal i 
fornia. 

When deep water is secured th rough 
Ropes Pass. and proper dock facil i t ies are 
provided, these rai l roads w i l l  be con nected 
by means of the terminal rail road with Port 
Ropes, which will then i>ecome an im portant 
seaport, Corpus Christi and " The C l i ffs " 
adjoining it remain ing as the most desir
able places for residence and general busi
ness. 

The gun herewith il lustrated is one of six 
which have recently been built at the works 
of the West Point Foundry Company, at 

DYNAMITE GUN, END ELEVATION, PARTLY IN SECTION. 

The boldness of thfl project of Col . Ropes 
in cutting through two miles of island, and 
neglecting Aransas Pass, wil l  cOlllmand the 
attention of all engineers interested in har
bor improvements. Should he succeed in 
it, the future city of Port Ropes will be a 
grand monument to h is  sagacity and enter

Cold Spring, N. Y. , which have been sold by the 
Pneumatic Dynamite Gun Company to the English 
government. 

• I . . ..  
ManuCacture or VerlDllion by Elec&ro lysI8. 

In a wooden vat, one meter in diameter and two 
meters deep, circular plates 1 5  centimeters wide are 
placed against the sides, and on these the mercury is 
exposed, one centimeter deep. These plates are con
nected with the positive poles of a dynamQ. At the 
bottom of the vat is a sheet of copper electro-plated 
with iron, and connected with the n egati ve pole. The 
vat is filled with a solution of 8 per cent of n itrate of 
ammonia and 8 per cent of nitrate of soda. A worm, 
pierced with holes, supplies a constll,nt and regulated 
cunent of sulphllric acid ; the excess of gas escapes by 
a tube projecting from the l id. A screw agitator keeps 
up a thorough mixtu re in all parts of the liq uid. When 
the current passes, it  im lllediately forms a precipitate 
of red sul phide of mercury. Attem pts have been made 
to dispense wi t h  the current of sulphuric acid by 
making up the bath with : Water, 1 00 liters ; nitrate of 
ammonia. 8 k i l os ; nitrate of soda, 8 ki los ; sulphide of 
soda, 8 kilos ; sulphur, 8 kilos. Under these conditions 

had made them as an outlet, they choke up more and 
more until some great storm comes, w h ich breaks out 
a deep pass again di rectly in front of the bay, where 
the pass had been once before. Then the new pass 
begins  again its slow march to the south, history again 
repeating itself. 

Aransas Pass, the present entrance to Corpus Christi, 
has thus been moving south ward for years. To pre
vent i ts further progress, the government has been en
gaged in placing a stone revetment on the northern 
end of Mustang Island, but it is slow work, and after it  
is completed there remains the construction of a chan
nel through the bay to Corpus Ch risti. The present 
channel, a narrow and tortuous one, extends around 
the east, north and west sides of Harbor Island. 

Colonel Ropfls, i n  studying the q uestion of the move
ment of the passes, came to the conclusion that prob
ably the time is not d istant when nature would repeat 
herself and break out a new deep pass opposite the 
center of Corpus C hristi Bay. 

He resol ved to anticipate nature, and cut  the new 
pass himself. His engineers exami ned the ground and 
the bay carefully in order to locate the new pass where 
the old channel of the Corpus C hristi pass once had 

prise. -Eng. and Min. JOU1·. 
• • • • • 

Granite C O lDp o s i tl o ll. 

A new composition is now made from finely crushed 
granite, and which when forllled into shapes by mould
ing, and afterward b urned and hardened, is to all ap
pearances as hard and strong and d urable as the solid 
stone itself, which it also closely resembles. It  is claimed 
by those who have brought forward this process that 
all kinds of ornaments for architectural purposes, such 
as window caps or sil ls, cornices, freizes and all other 
articles of this  nature, can be moulded to accurate 
shapes and forms, and manufactured by this process 
at one-tenth the cost of cutting the saIDe out of solid 
rock. They can also be vitrified so that they take on 
a permanent gloss as fine as pol ished granite, and at 
a mere fraction of its cost. The com posi tion fol lows 
closel y  the color and texture of the stone from which it 
is made, Roxbury granite making a l ight colored block, 
Quincy Kranite a darker one, and so on. The compo
sition can be prod uced from waste stone, of course, as 
well as any, and the process is appl icable to other stones 
as well as granite, the stone, of whatever description, 
being first crushed in a stone crusher, and afterward 

DYNAMITE GUN, SIDE ELEVATION, SHOWING LOADING CARRIAGE.' 

one need only add sulphur and mercury to extract at 
the end of the operation vermil ion which rivals that 
which can be obtained by sulphate of am monia. 

Local lu&eres'" I m p roved by Elec&rlcUy. 

Electricity is  doing more for the country towns, says 
t h e  Pittsbu1'g lJispatch, that all other agencies com
bined. It is I i!!h ting vil lages that would otherwise be 
gr.:>pmg III tne dark, ror gas corporations do not sete 
tIe in such places. The game is not big �nough. But 
the greatest thing electrici ty is  doing for the small  
towns is the running of the street cars. 'l'his has given 
them a forward impetus that has been of immense 
benefit to all of their business interests. A great deal 
of the vim and push I'een in Western Pennsylvania 
towns is due to electricity. 

been, and where, therefore, the deepest channel could 
in future be maintained. That. spot was found d i 
rectly opposite the deepest water i n  Corpus Christi 
Bay. It was also where the lowe8t points of land are 
found on Mustang Island, and also where deep water 
in the Gulf comes nearest the shore. 

Work has been commenced on the new pass, to be 
cal led Ropes Pass, and a steam dredge has been at 
work cutting a chan nel through the island, night and 
day, for the past two months. 

The distance across the. Mustang Island at Ropes 
Pass is about two miles. It. is intended to ultimately 
make the cut 1 ,000 feet wide, and to place a revet
ment u pon the southern bank of it to prevent the bank 
moving southward. A jeUy also is projected to be run 
out into the Gulf from one or both banks. 

more finely powdered by passing between iron rollers. 
-Manufacturers' Gazette. 

. . . .. . 
A.rtlficlal Phellic A.cid. 

M. De Luynes presented recently to the Societ.e 
Nat.ionale d'Encouragement pour I'Industrie, on behalf 
of M.  Reines, specimens of :synthet.ic phenic acid pre
pared at Neuvi l le-sur-Saone at the branch works of the 
Baden Aniline Company. This acid is q uite colorless : 
i t  melts at 41°, boils at 178°, and yields l impid solu
tions. Its slight odor differs from that of the purest 
phenols of com merce. On account of its properties 
and its low price it is likely to supersede ordinary 
phenol in its applications to medieine, to the preserva
tion of pll trescible articles, and in the manufacture of 

hcemical products. 
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D A ISIES AND THISTLES PROSCRIBED BY LAW. 

To an admirer ot the fine descri ptions of daisies which 
haY{' been the result of their cultivation, .it seems diffi
cu l t  to appreciate that  they are only varieties of the 
toe com mon whiteweed fill ing so many m eadows and 
pasture� throughout most of the Northern States, very 
difficul t to eradicate, extremely wasteful of the land, 
and a great pest of the farmer. Yet such is so certainly 
the fact that both white and yellow daisies have been 
prohibited by law in at least two of the States-New 
York and 'Visconsin-and in  Canada, being placed on a 
par with  the thistle as noxious and m ischievous weeds. 
The New York stat ute says that both daisies and this
tles shall be cut down twice a year along the lines of 
all canals and railroads, and on lands bordering the 
public highways, in J une and July and in August and 
September, and in  certain cases they may be cut down 
by any one at the expense of any corporation on whose 
lands they are found.  

Our illustration represents varieties of the white and 
yel low daisy and of the common and Canada thistle. 
The daisies shown are larger and somewhat different 
from those beari ng the cut-toothed 
and slightly pinnatifid leaves be
low and the naked summit with 
the showy head , which are the 
most com monly found throughout 
the country ; but they are all of the 
same fami ly, the size and luxuri
ance of the plant being much affect
ed by the nature of the soil in which 
it grows. In many of the fields in 
the vic inity of New York and 
throughout the States of New York 
and New Jersey the grass will often 
be white or yellow, as the case may 
be, with these daisies, which means 
the great inj ury of any crop sought 
to be raised on such ground. They 
are not eaten by any kind of stock, 
and cattle avoid hay in which they 
are found, w hile they propagate 
themselves so rapidly that it is  very 
difficult  to eradicate them. One of 
t h e  m 0 s t highly recom mended 
among insect powders recently in
troduced, com monly known as bu
hach , is made from pyrethrum,  
which is only a name of one of the 
varieties of the daisy. 

Of the thistle there are about 
thi rty species found in the United 
States, the t wo kinds shown being 
found almost every where, and being 
the  most a nnoying of weeds. The 
common species, often called the 
bull thistle, has large leaves with 
their bases prolonged down ward 
u pon the stem as a spiny, lobed 
wing, prickly on the upper surface 
and having cobwebby hairs below. 
In rich soil its stems grow to three 
or fou r  feet h igh, and present a very 
formidable appearance, though in 
reality it is easily destroyed. The 
Canada or perennial thistle is the 
Scotch national emblem, and is  
known in  Europe as the creeping 
thistle. It spreads ra.pidly and ex
tensively by its long creepin g  root
stocks, 8ending to the surface nu
merous stems, two to thrp.e feet 
high. The handsomely cut leaves 
are smooth or slightly woolly below, 
an d  very pr ickly on the m argin, 
with slender spines. The m ale 
heads have more conspicuous flow-
ers than the female heads. This plant has long been 
regarded as one of the worst pests of farmers, its deep 
roots, below the reach of the plow, and its abundant 
seeds, furnishing it with ample means for spreading, 
although, like other perenn ial weeds, it yields to fre
quent and persistent mowing. 

. . .  � . 

A Dynamite Sbell Bursts a Twelve Ton Gun. 

Dr. Justin, of Syracuse, N. Y. , m ade a third unsuc
cessful attempt to fire a dynamite shell of his con
struction, by the use of a powder firing charge, on 
August 26. The gun was a twelve foot rifled barrel, 
with a n ine inch bore, and weighed twelve tons. It had 
been previously tested wi th  forty-five pounds of can
non powder beh ind a shell weighing 375 pounds. One 
shell weighing 295 pounds, and said to contain four
teen and a quarter pounds of dynamite, was fired with 
entire success, thirty pounds of powder being used to 
project it, but on a second attempt being made, with 
a similar shell and charge, the gun was blown to pieces, 
which were scattered over a wide area, a number of 
the spectators narrowly escaping. Dr . .Tustin's shell 
has an inner brass magazine holding the dynamite, in
closed within a shell of steel, there being an air space 
between them. 

Jritutifir l\mtri rau. 
Natural History Notes. 

Ornithophilous .f17,owel's.-Mr. G. F. Scott-Elliot, in 
papers recently contributed to the Annals Of Botany, 
gives some interesting particulars regarding the pol
lination of flowers by the agency of birds, chiefly in 
South Africa. The birds that are most effective for 
this purpose are the sun  birds (Cinnyridce), the species 
which were observed most frequently to visit flowers 
being Nectarinia chalybea and bicollaris and Pro
merops caper. Those birds have the same habit as the 
h oney bees and Bom bydre of  not mixing their honey, 
that is to say, on the same flight they confine their 
visits entirely. or nearly so, to the same species of 
flowers-a habit obviously of the greatest importance 
in  securing the poll ination of the stigma by pollen from 
another flower of the same kind. The majority of the 
ornithophilous flowers of South Africa are colored ex
a:Jtly the same (of an unusual shade of red) as the 
breasts of the species of CinnYl'is, a fact previously 
noticed by both Darwin and Wallace. 

Dim01phic Females of Buttel'jlies.-insect Life says : 
It is a well knowu fact that in certai n  Diurnal Lepi-

DAISIES AND THISTLES. 

doptera the male sex is constant in coloration while 
the female appears in two forms, one being similar in 
coloration to the male, the other considerably differ
ent therefrom. An instance of this class is  our Papilio
turnus. In other cases of female dimorphism the form 
resembling the male is wanting, as is the case in our 
Argynnill Diana. Mr. Charles Oberthur now advances 
the question (.Ann. Soc. Ent. France, 1889, Bull. , p. 
ccxxxv) whether in this iatter case the form correspond
ing in coloration with the male should not always exist. 
He believes that in these polymorphic species the origi
nal form of female was of the same coloration as the 
male, and the aberrant form developed subseq uently 
and gradually. As a proof of this hypothesis he com
municates an interesting recent discovery. A rgynnis 
niphe is an old and common species enjoying a re
markably extended range, since it occurs in Abyssinia, 
India. China, on the Philippine Islands, and Java. 
From all these widely distant localities the female of 
this species was hitherto known ouly in a form strik
ingly different from the male. Quite recently, how
ever, Mr. Oberthur received from a place in southern 
Hindostan bearin g  the attractive name of Trichino
polis specimens w hich prove that in this  particular lo
cality the female of A .  niphe differS no more from the 
wale than in most other lipecies of Aroynnis. Does 

Mr. Oberthur's hypothesis hold true in all cases, and 
should we really expect to find in our .A. dia n a  
females which correspond in coloration with the male ? 

The Moulting of Spiders. -When a spider is prepar
ing to moult, it stops eating for several days, and fas
tens itself by a short line of web to one of the main 
l ines of its  snare, w hich holds it firmly while it pro
ceeds to undress. The skill cracks all around the 
thorax, and is held only by the front edges. Next thE' 
abdomen is uncovered. Now comes the struggle to frE'e 
the legs. It works and kicks vigorously, and seems to 
have very hard work. But continued perseverance for 
about fifteen minutes brings it out of the old dress, 
an d it seems almost l i feless, and is l imp and hel pless 
for several minutes, but gradually comes back to l ife, 
and looks brighter and prettier than before. 

Parthenogenesis in the Fig.-Dr. D. D. Cunningham, 
of the Indian medical service, has published a remark
able treatise on the production of the fruit of Ficus 
Roxburghii, Wall. The species is dimcious. The malt 
receptacles or figs contain perfect male flowers with 
pollen ,  together with atroph ied or imperfect female 

or " gall flowers, " w hich never pro
duce seed. Within the ovary of 
these gall flowers an i nsect, usual ly  
a species o f  Eupristis, lays its eggs, 
and there they develop into perfect 
insects. The female figs contain 
perfect female flowers, producing 
fertile seeds, the insect never laying 
its eggs in their ovary. The ostiole, 
or opening, of both the male and 
female figs is so obstructed by a 
covering of bracts that the recepta
cle is an almost completely closp.d 
cham ber. The perfect development 
of both the male and female flow
ers is, however, dependent on t.he 
access of the " fig insect " to the in
terior of the cavity, without which 
neither of them would  attain a 
functional c o n d i t i o n. But, al
though the development of the em
bryo in the female figs i s  essentially 
connected with this access of in
sects, Dr. Cunningham believes that 
it is  not brought about by the in
troduction of pollen through their 
agency. 

The almost entire closure of the 
ostiole by bracts presents a nearly 
insuperable obstacle to the i ntro
duction into the female figs of a 
quantity of pollen sufficiently large 
to impregnate every one of the ex
ceedingly numerous ovules by a 
separate pollen grain ; and he was 
able to detect but very few pollen 
grains within the female figs. Al
though it iR possible that in some 
instances normal pollination may 
occur, Dr. Cunningham asserts that 
the embryo is ordinarily formed 
without any act of fertilization, a n d  
that i t  arises a s  a n  outgrowth o f  t h e  
parenchyme o f  the mucellus outside 
the embryo sac. Up to the period 
of the access of the insects, and of 
the initial development of the em
bryo, the embryo sac retains the 
character of a simple uninucleate 
cell, with no oosphere, synergidre, 
or antipodal vesicles. The full de
velopment of both male and female 
flowers appears to be dependent 
simply on hypertrophy of the tis
sues of the receptacle, re�nlting 

from stimulation caused by the visits of the fig i nsects. 
This stimulation is brought about in the male figs by 
the insect laying its eggs within the ovary of the gall 
flowers. In the female flowers they attempt persist
ently to do the same, but these attempts are frustrated 
by the m uch greater strength and th ickness of the 
ovary wall, and a similar stimulation is the result. 
The treatise is illustrated by five fine folio plates. 

Destruction of the Kangaroo .-This interesting race 
is on the point of disappearing, and, according to the 
opinion of men capable of judging, there will soon be 
no longer a single kangaroo in existence if a stop is not 
put to the indiscriminate slaughter of the animals. 
Mr. R. G. Salomon, one of the most extens ive of Ameri
can tanners, and one of the principal im porters of kan
garoo skins, propo�es that any one who ki l ls a kanga
roo whose skin weighs less than ten or twelve pouuds 
shall be punished severely. Severe measnres have 
already been taken in Australia and Tasmania, and it 
is forbidd en in these countries to kill the animal be
tween the Ist of January and the lst of May. 

... . .. . . 
To infringe a patent it is not necessary that the 

thing patented should be adopted in every particular. 
If the patent is adopted substantially by the defend
ants, they are guilty of infringement. 
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HoW' to lUallage a StealD. E n &"lne. 

A PRIZE ARTICLE. 
BY :ECCENTRIC ROD. 

We will assume that a man is  wanted to take charge 
of an engine and boiler, and I am the lncky applicant. 
The boiler in question is the horizontal type, set in 
brickwork, fire u nder shell and return through tubes to 
chimney ; size, say forty· two inches d iameter of  shell, 
twelve feet long. The engine is a common horizontal, 
plain sl ide valve, size twelve by twenty. Before doin/? 
anythi n g  in  the way of work. I would make careful 
examination of boiler. I would test the try-cocks, see 
that they are all  free to work, also the gla8s water 
gauge. Then I would open the flue door and notice 
how high above the top row of tubes the lowest try
cock is. This will be of val ue, as the boiler feed might 
bother some time, and I would know how low I could 
carry water and be safe. If I were to place the try
cocks, I would have four inches of water between the 
tu bes and the lo west try-cock. I would also examine 
the safety valve and see that i t  worked freely. If  i t  is 
a leaky valve, I would expect to find a b ucketful of 
stone or i ron, also one or two iron pulleys, and all the 
spare wrenches hanging on the lever. I have seen j ust 
what I have mentioned ; rather than grind i n  the valve 
tightly, all  the safety is taken away from the valve by 
jam ming it  down with heavy weights. I would find 
the blow-off, and by all means I would see what I had 
for a boiler supply. 

I find i t  rather hard to examine a boiler, with all its 
valves and connections and joints, i f  i t  has been used 
Borne time, un less some stearn is raised . An inspector 
gets his points from the man in charge, and this ren
ders his task m uch easier. The very first chance I got 
I would  examine the inside of the boiler. I would 
open the manhole (on the top of the boiler usually) and 
take out the hand plates ; one can be found by open· 
ing the flue door at the front. Some boilers have a 
plate at the back also. With a light hammer and 
candle I would go inside the boiler to examine it. I 
would look for broken and loose stays ; these run from 
the head above the t ubes, diagonal ly  to shell. I would 
see that the pins holding their ends were all in place, 
and by hitting them with a hammer I cou ld tell by the 
sound if  any were broken. I would notice how m uch 
dirt and scale  were on the tubes, and then I would 
know what I had to do. I would close up the boiler 
again,  bearing in mind that the first opportunity would 
find me cleaning the boiler. If  I find the packing on 
the hand plate has been torn by being taken out, I cut 
new, from three·ply rubber, and by putting black lead 
or stove polish on the part of the rubber that comes 
against the boiler, cause it to adhere to the plate with
out sticking, so the joint can be broken many times 
and sti l l  tighten agai n  when replaced. I have used 
this packing two years. 

If I find the glass in the gauge broken, I would take 
off the n u ts on the stuffing box, thoroughly cleaning 
the latter, and I would use candle wicking for packing 
instead of the rubber rings usually sent with glasses. 
The  rubber, by warmth, is apt to be sticky, and should 
a leak be seen, i t  sometimes bothers the eogineer to 
tighten the joints. With wicking you can tighten 
them any time, but I never touch them when stearn is 
on, neither do I leave the valves connected with the 
glass wide open. One turn on each is sufficient, and 
should the glass break you can quickly shut off steam 
and water. I would watch the water in the glass, and 
if  it is dancing and always in motion, I would know it 
was in good working order, but when still and sluggish 
at t imes, I would know that there is a stoppage some
where. I prefer to have each try-cock on its separate 
pipe, and the glass gauge to have no other connection 
than the boiler, then each pipe tells its own story. I 
cau keep a glass clean for months by blowing out dirt 
from the inside and by washing outside with cloth. 
When stearn is down, I never let any metal touch the 
glass, as the least abrasion will cause a break. 

I want the steam gauge put on so that the pipe lead
ing to it will have water in it  near gauge. This pre
vents steam from springing in the gauge and destroying 
it. I want a cock close to the gauge to drain the pipe, 
so that I will know it is free from dirt, and that the 
opening into the gauge is clear. I would set the ball 
ou the lever to safety val ve to blo w " ay at sixty pounds 
by gauge, and I would make i t  work within five 
pounds. It can be done by having the valve tight and 
by oil ing all the joints and keeping them clean. The 
ball and lever are commonly used, and I prefer them 
to any other kind for stationary boilers. 

On steamboat or road engines the pull would be 
h ard to keep in any one place, so a spring is prefer
able. I would open the safety valve every day to 
insu re easy working, but I would raise slowly, as a 
sudden l ift, opening wide, would relieve pressure over 
the water, and would be apt to lift the water, and that 
carried to the engine might do damage. 

I have put in a n umber of surface blow-offs, and I 
think they help t.o keep a boiler clean more than any 
one thing. The position, for- height, would be between 
the first and second try-cock, counting the top first. 

I put a one inch pipe through front of the boiler 

J tieutifit �tUeritau. 
head, and let the pipe screw through far enough, so 
that by getting inside I can put on another pie:!e that 
runs nearly the whole length of boiler, and in this I 
put a row of one·quarter inch holes. Now, the first 
one I tried I blew off against a wooden building, and 
i t  was covered with mud, so I was satisfied that a great 
part of the sediment goes to the surface of the water 
and stays there as long as boiling continues, and then 
is the time to use the surface blow. I use j ust before 
noon and before quitting time. After boiling ceases, 
the sediment settles and all will not r ise ; some wi l l  
stick t o  the shel l and tu bes. I open the blow-off once 
or twice a week, and blow down about one gauge. I 
never em pty the boiler under pressure, as the furnace 
and bricks are hot as well as the iron in the boiler, and 
the heat will  bake mud on the iron. I wait unti l  
Sunday morning, and then run out ; water and the 
mud will wash out easily. I speak of Sunday, as the 
uight is  a bad time to work, and usually a boiler is 
worked six days, leaving Sunday as the only time for 
cleaning. I will not use a globe valve for a blow·off, 
for if any scale 8hould get under the valve, it would 
not screw down tight. I had one once, and I was in  
trouble. One day some scale got under and it leaked 
all day. I drove a plug in the pipe beyond the val ve, 
but that did not work very well. I use a p lug cock, 
and if any dirt gets into that, it  will get cut into when 
turned. 

I can general ly tell when a boiler need s cleaning by 
water from the try·cock and the appearance of glass 
gauge. I change the water about every two weeks, 
and clean out every four, un less I have to use muddy 
or hard water. In cleaning out I use a small hoe to 
draw dirt (that will not  wash out) up to the hand hole, 
and I take particular care not, to leave any over the 
fire on shell. I saw a boiler badly burned by leaving 
a l itt le pile of dirt not larger than m y  hat crown.  
There are many compounds to prevent scale, but my 
device is a feed water heater that wi l l  boil the water 
sufficiently to separate all i m puri ties and run through 
filter ; then none can get to the boiler, but with the 
common heater constant cleaning is  the best remedy I 
have found. When the boiler begins to stearn hard I 
look at the tubes, as they are proverbially dirty. A 
metal scraper is the best of anything I have used, and 
particularly hO if wood is burned. I have used in coal 
burning, after cleaning tubes, zinc scraps in  fire ; it 
makes a coating that prevents dirt  from sticking so 
bad ly. I like to have feed go in the front head, and 
blow-off the back end ; this has a tendency to establish 
a current that will carry dirt a way from the fire. 1 
like the feed abont six inches from bottom. Some 
object to feeding in at the fire end, but i f  the water is 
heated before going to the boiler, I have never seen 
any bad results from heated water. 

(To be continued. ) 
.. . .  , . 

Portland Ct'lDent Cor A nchorlll" Bolts. 

A writer in the Polytechnic, of Troy, relates how,  
d ur ing a recent experience in constructing foundations 
for an elevated railway, sol id rock was encouutered so 
near the surface as to necessitate anchoring the 
foundation bolts in it. Some more durable and eco' 
nomic means of accom plishing this than by the use of 
sulphur or lead was deoired, and Portland cement was 
suggested as being suitable. 

A careful investigation fai led to find any record 
showing the adhesive strength of cement in pounds 
per sq uare inch when used this way. Hence it was de
cided to m ake such experimental tests as would  gi ve 
reasonably positive information on this point. For 
this purpose fourteen holes were dri l led in  a ledge of 
solid limestone, seven of them being 1% inches in 
d iameter and seven of them 1% inches in diameter, al l  
being 3 �  feet deep. Seven % inch and seven 1 inch 
bolts were prepared with thread and nut on one end 
and plain at the other end, but ragged for a length of 
3� feet from the blank end. 

FOU l' were anchored with sulphur, four  with lead , 
and six with cement mixed neat. Half of each were % 
inch and half 1 inch bolts, and all of them were allowed 
to stand till the cement was two weeks old. At the 
expiration of this time a lever of sufficient power was 
rigged, and all the bolts were pulled, with the following 
results : 

Sulphur. -Three bolts out of four developed their 
full strength, 16,000 and 31 ,000 pounds. One 1 inch 
bolt failed by drawing out under 12,000 pounds. 

Lead.-Three bolts out of four  developed their full 
strength, as above ; one 1 inch bolt pulled out under 
13.000 pounds. 

Cement.-Five of the bolts out of six broke without 
pulling out ; one 1 inch bolt began to yield in the ce
ment at 26,000 pounds, but sustained the load a few 
seconds before it broke. 

While this experiment demonstrated the su periority 
of cement both as to strength and ease of application, 
yet it did not give the strength per square inch of area. 
To determine this, four specimens of l imestone were 
prepared, . each 10 inches wide, 18 inches long, and 12 
inches thick, two of th�m having 1% inch holes and 
two of them 2% inch holes drilled in them. Into the 
small holes 1 inch bolts were cemented, one of them 
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being perfectly plain round iron and the other having a 
thread cut on the portion which was embedded in the 
cement. Into the 2% inch holes were cemented 2 inch 
bolts similarly treated, and the four speci mens were 
allowed to stand thirteen days before com pleting the 
experiment. At the end of this time they were put into 
the standard testing machine and pul led.  The plain 1 

inch bolt began to yield at 20,000 pounds, and the 
threaded one at 21 ,000 pounds. 'rhe 2 inch plain bolt 
began to yield at 34,000 pounds,  and the threaded one 
at 32,000 pounds, the strain in all cases being very slowly 
applied. The pump was thlin run at a greater speed, 
and the stones holding the 2 inch bolts split at 67,000 
pounds in the case of the smooth one, and at 50,000 
pounds in the case of the threaded one. 

It is thus seen that cement is more reliable, stronger 
and easier of appl ication than either lead or sulphur, 
and that its resistance is from 400 to 500 pounds per 
square inch of surface exposed. I t  i s  also a well ascer
tained fact that it preserves i ron rather than corrodes 
i t. The cement used throughout the experiment was 
an English Portland cement. 

N u mber and 'r o ll n age oC all Seagoing SaU Ill1C and 
Stea ,n V eslle] s Co r a l l  C o u ntrle. ot' the W o rl d  

i n  the Year 1 8 89. 

Sailing VesEel •• 

Great Britain (United KlDgdOm) 1 3,593 
Colomes . . . . . . . . . . . . . . . . .  . . . 2,075 

Norway . . . . . . . . . . . . . . . . . . . . .  . .  
Untted S tates of America . . . .  . . 
Germany . . . . . . . . . . . . . . . . . .  . .  
Italy . . . . . . . . . . . . . . . . . . . . . .  . . 
Sweden . . . . . . . . . . . . . . . . . . . . . . .  . 
Russia . . . . . . . . . . . . . . . . . . . . . . . . Frnnce . . . . . . . . . . . . . . _ . _  . . . . . .  . 

Greece . . . . . . . . . . . . . . . . . . . . . . . . 
Netherlands . . . . . . . . . . . . . . . . .  . 
Turkey . . . . . . . . . . . . . . . . . . . .  . . 
Den m ark . . . . • . . . . . . . . . . . . . . . . .  
Spain . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Austria . . . . . . . . . . . . . . . . . . . . . .  . .  
Brazil . . . . . . . . . . . . . . . . . . . . . . . . 

C h i l i  . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Portugal . . . . . . . . . . . . . . . . . . . .  . .  
Japan . . . . . . . . . . . . . . . . . .  . .  
Argentine . . . . • • • • . . . . . . . . . . . .  

��r�air '
.
'::: . . : � :  :::: .

.
.
. : : : : : : : . 
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.

.
.

.
. : .

.
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.

.
.

. : 
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.
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: : : : : : : : : : : :  

Mexico . . . 0 '  • • • • • • • • • • • • • • • • 
Monteutgro . . . . . • • • • . . . . . . . . . . .  
Uruguay . . . . . . . . . . . 0 . _  • •  , • • • • 
Bolivia . . . . . . . . . . . . . . . . . . . . . . . . 
China . . . . . . . . . . . . . . . . . .  . . 
Venezue:a . . . . . . . . . . . . ' "  ' "  _ , .  
Hayti . . . . . . . . . . . . . . . . . . . . . . . . . . 
Colombia . . . . . . . . . . . . . . 0 0  . . .  . .  
Roum ania . . . . . . . . . . . • .  " . • • •  
Sara\vak . . . . . . . . . . . . . . . . . . . . . . 

�:��:':��� : : :  : ... : .... ... .
. .. :. :. : : : :  : : : : 1  Other countries . . . . . . . . . .  ' . . . . 

5,668 
2,974 
2,856 
1, 135 
1,343 

999 
945 
854 
879 
382 
813 
591 
494 
238 
385 
123 
173 
124 

70 
35 
10 

8 
� . 

16 
17 
11 

3 
7 
7 
5 
2 
2 1 1 

12 

Total . . . .  . . . .  21,190 

2,467,212 
894,040 

3.361,252 

1,3.17.686 
1,306,488 

640,400 
515, 942 
2114,183 
271,:265 
2H5.504 
223,801 
]tl,762 
158, 1 70 
120.993 
11 9.994 
118.482 

81,359 
71,457 
46.501 
33,123 
21,897 

8,860 
5.567 
4,104 
3,519 
3,308 
3,282 
2.903 
2,ilO2 
1,282 
1, 123 

989 
444 
407 
347 
288 

7,295 

9,166,279 

Steam Vessels. 

5,574 
829 

6,403 

395 
416 
741 
212 
471 
236 
526 

P2 
1tl2 

94 
2 17 
389 
1 30 
121 
29 
43 

165 
56 

2 
17 
77 

3 
16 

20 
34 

6 
8 

3 
6 
2 
1 

1-.-1 i 11, 108 

7,774 . 644 
461 , 210 

8,235,854 

246,669 
517.394 
928.911  
300,625 
181 .78 1 
156.070 
809,598 

83,839 
217,022 

71.607 
159,072 
414,8 17 
151 ,166 

67.707 
30,934 
44,701 

138.431 
21,245 

2,188 
13,838 

106,467 
644 

7,733 

9,111 

44.558 
2,635 
3,401 

529 
2,269 

528 
8�8 

4.723 
8.467 

1 12,985,372 

-Lloyd 's Register. 

B uilding in 1 8 8 9. 
The woney actual ly  expended ann ually in  the erec

tion of new bui ldings in the United States can scarcely  
be  realized by tholSe who give no attention to the busi
ness. The fol lowing table, compiled by the WeEkly 
Record, is an interesting schedule of what was done i ll 
1889 : 

Cities. No. Cost. 

------------------------------ '1------ --------
Baltimore . . . . . . . . . . . . . . . . . .  ' "  . . . .  0 0  . . . . . . . .  . .  
Boston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Brooklyn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Charleston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Chicago . . . . . . . . . . . . . . .  0 0 . 0 0  . . . . . . . . . . . . . . . . .  . 
Cincinnati . . . . . • . . . . . . . . . . . . .  _ . . . • . . . . . . . . . . . . .  
Cleveland . . . . . . . . . . . . . . . .  0 0  . . . . . . . . . . . . . . . . . .  . .  
Denver . . . . . . . . . . . . . . . . . . . . . . . . 0 • • • • • • • • • • • •  
Du l uth . . . . . . . . . . . . . . . .  0 0  . . . . . . . . . . . . . . . . . 
Indianapolis . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Jersey C ity . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  . 
Louisvi l le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Milwaukee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Minneapolis . . . . . . . .  " "  . . ' . . . . . . . . . . . . . . . . . . .  . .  
Newark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
New Haven . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
New Orleans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
New York . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Omaha . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Philadelphia . . . . . . . . . . . . . . . .  . . . .  . . . . . . . .  . . .  . . • .  

Pitt.sburg . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
St. Joseph . . 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
St. LOll is . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . 
St. Poul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Toledo . . .  0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
WKshington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . 
W ilmington . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

* Number estimated ; cost actual. t Eortima ted. 

1,9;;5 
4,431 

*4.500 
225 

4,931 
2.104 
4,007 
2,74 1 

240 
1.800 

930 
992 

1 624 
4:355 
1,541 

628 
1.06 l  
6,722 
2,498 

1 1 ,965 
3,241 
1.181 
3,544 
3,756 

300 
4,048 522 

$3.600,000 
32,400,000 
25.679,405 

294 575 
25.065.500 

4.143.2 14 
4,40 I . H54 

10,807 .377 
2,480,800 
4,500.000 
2,930.�57 
1,746.3H� 
4.610.000 
8,737,28 1 

t5,000. 000 
2.066.7/10 
1,465, 1 05 

75.912.� 1 6  
4. 663, i35 

26.000,000 
;-8.000,000 

1.413,067 
9.765,700 
7,939.493 
1 ,500.(100 
6,165.715 

866,980 

This gives a total for twenty-seven cities of 75 . 84'� 
bui ldings, costing $il82, 155,557, being an increa-se o,'e 1' 
the preceding year of 9,721 buildings and $42, 749,6�8 
cost. 

These figures give an approxiwate idea of the rate at 
which the country is gro wing. and perhaps no illore 
conclusive evidence can be found of our industrial pro
gress and national stability than in the above statistics. 

© 1890 SCIENTIFIC AMERICAN, INC.



SEPTEMBER 20, 1 890.] 
THE NEW GERMAN ARMORED WAR SHIP SIEGFRIED. 

The arm o red ve�sel S i egfried,  w h ich was added to 
the service, on trial, this year, represents a new type 
of vessel in the German navy, which is th ereby im·  
proved from a defensive as wel l  as an offensive point 
of  view. As i t  is well  arUled, it can successfully face 
hostile armored vessels  on the h igh seas, especially as 
it  is thorough l y  seaworthy. Its external form is  very 
pec u l iar, d i ffering entirely from other German war 
ships. I t s  breadth an d the shape of its sides give i t  

t h e  appearance of a gigantic fish. The b o w  runs o u t  
l ike a ram's horn, w h ile t h e  stern i s  perpendicular, and 
under the water the stern is drawn in  so that the rai l 
p rojects over the rudder. On account of the slllal l  
d raught ,  the bottom of the vessel is  broad and flat,  and 
to increa�e its stability strong side keels are provided. 

The S iegfried is about  239 ft. long, 46 ft. wide. and 
d raws 17 ft. of water. Its displacement is 3,400 tons. 
The 4, 800 H. P. engines operate two three-bladed 
screws, and give the vessel a speed of 16 miles per hour. 
The arm or extends on the water line th roughout the 
ent ire length of the shi p. There are three guns of 
large cal i ber (long 28 centimeter cannon), two of which 
are p laced at the bow and one in the stern, in armored 
tu rre ts. The vessel is further provided with revol vers 
aud q u ick-fi r i n g  guns, besides two torpedo-th ro w i n g  

Jtitutifi t �mtri.,au. 
War Skip. of" ,he World. 

Mere figures can never ad equ atel y represent the COill
parat. ive strengths of navies, there being, says Engi
neering, so many details affec t iug  efficiency i n  action. 
'I'he fol lowing figures, however, may be interesting : 

,:. ., .; ,; " oJ 'C .. '" � 3 �  " EI ,:. .� " °c oo '" & '5 " &:\ p � H p:; 
-- --- --- -- --- ---

Number of fir.l.elass 
armor-clad. (18 in. 
armor and above) . .  19 13 . .  10 7 

Or,her 8ea ·going armor 
clads . . . . . . . . . . . . . . 41 . .  Zl 16 11 17 

Cruisers and sloops I (above 900 tons) . . . .  166 47 ti3 35 22 32 
Gun vessels (over 600 

tons) . . . .  (o�e� 200 47 3 11 4 17 4 Gun boats tons) . . . . . . . . . . . . .  81 2 37 10 22 14 
War vessels over 14 

knots . . . . . . . . . . . . . .  169 19 75 44 55 28 
Merchant ships to 

each crui8er or sloop air 9 8 21 10 7 
Merchant t.onnage to 

each cruiser or sloop 49,000 1 1 ,000 13,000 26.500 13,600 5,000 
Merchant ship. to 

each war vestiel . . .  38 22 7 17 4 8 

'I' h e  relative extent of coast l i ne  to defend also forms 

sels are being built at Brest and Roch efort respecti vely. 

German y has two small torpedo catchers of 22 knots, 
and Ital y several of 21 k nots speed, while Austria has 
three of 23 knots speed. Spain i s  b u i ld ing several  l arge 
cruisers of 20 knots speed, and has the Reina Regente 
of 2 1  knots speed, and two sister sh i ps incom plete. It  
seems only natu ral to state in this connection that six
teen merchant vessels are given as able to steam at a 
speed of over  19 knots, several of t hem at 21 knots, a n d  
others are  forthcoming. Of th is  n U lllbel' n ine  are At

lantic vessels, three Hamburg-American l i n efs, t w o  I White Star, t wo Inman,  and t wo C U llard l iners. 
• I e  • 

N a t u ral Gas in California. 

The Pacific Lumberman says an enormous flow of 
nat u ral gas was recently struck at Su}n m e rland, a 
s u bu rb of Santa Barbara. Th ree months ago a t wo
inch wel l put down for sulphu r  water struck a strong 
flow of gas, which has since been used for l ighting and 
domestic  purposes i n  Summerland. A bout t h ree weeks 
ago a synd ICate of Santa Barbara and San L u i s  O bi"po 

cap i tal i s ts leased the property, and cO lll m enced t o  put  
down a ten inch  p ipe .  Gas i n  consi derable q uanti t ies 
was struck at twen ty-eight and t h irty-four feet, and at 
a depth of  forty-n i ne feet they s t ruck a gus he r. The 
noiEe was so great that it could be h eard for blocks, 

deVICes. The Slegfned was bUIlt at Klel ,  and was an element III the comparative stlength of the fleets, and the flow could not be capped, It I S  estImated that 

THE NEW GERMAN ARMORED WAR SHIP SIEGFRIED-DRAWN BY FRITZ STOLTENBEltG. 

launched August ] 0, 1889. The cost of construction, 
not i n c l u d i n g  the armam ent, was $840,000. The build
ers will  profi t by the experiences of t h e  trial tri p of the 
S i e:..: fr ied in  bu i ld ing  other vessels of  the same class, 
t wo of which were begun last year. - UebeT Land und 
MeeT. 

The Amonnt o f  Prod u c e  a Well Managed Garden ' Is 

Capable of" Yielding. 

THE Boston Transcript says :  " The amount of pro
du�e a well m a n aged garden is capable of yielding is 
well shown by the following state ment recently made 
by G. W. Hallock & Son concerning their  fifty-eight 
acres of  land n ear Greenpoint, Long Island, during last 
year : 3 , 750 bushels of on ions and 4,500 bushels of 
carrots ; early cabbages, 5, 500 barrels ; early potatoes, 
2. 500 b u shels ; strawberries, 11 ,000 quarts ; onions frolll 
sets, 2, 260 bushels ; white beans, 160 bushels ; carrots, 
11, 000 bnshels ; late potatoes, 450 bushels ; onions from 
seed, 3, 900 bushels ; ears of corn, 2.000 bushel s ; Brus
sels sprouts, 500 bushels ; potato onion sets, 10  b ushels; 
carrot seed, 40 pounds ; onion seed, lOa pouu ds ; Brus
s!'l. sprout seed, 4 pounds ; cabbage seed, 2 pounds ; 
H ungarian grass, 3 tons ; cabbage plants to carry over, 
2;')0,000. " 

and here again Britain shows a deficiency, o w i n g  to 

the widespread character of the empire. Speed is of 
strategic importance, and one or two figures on this 
score may be given : 
=======:=== -- -�.--�-- --. .  

,:. 
.; 1:1 " " "§ " E '" � � <l> C 

Over 20 knots : 
Number . . . . . . . . . . . . . . . . .  . .  50 5 2 

640 Tons displacement . . . . . . .  . 13.5.900 24.280 
Number of gUDS . . . . . . . . . . . . 290 48 

Over 19 knots : 
Nnmber . . . . . .  . .  . . . . .  24 
Tons displace ment . . . . . . . . .  96,010 
Tons . . . .  . . . .  . . . .  . . . . . . .  196 

Over 18 knots : 
Number . . . . . . . . . . . . .  . . . . . .  9 
Tons displacement. . . . . .  . . . .  46.660 
TODS . . . . . . . . . . . . . . . . . . . . . . .  107 

10 9 
30.000 : 10,870 

58 10 

11 
4,�88 

8 
57,260 

56 

I 

.5 � � .- 1-0 0 
,:. "::; "l:1 � .-
� � � ..c -;; �C3 o �  
H 

17 94 
12,390 238,663 

16 350 

3 61 
7,900 208.210 
26 375 

9 61 
71.:110 232,800 

72 364 

The largest vessels included in the British rotal of 20 
knot· ships are the Blake and Blenhei m ,  of 9,000 tons 
and 22 knots speed, w ith 9� inch guns. France's larg
est will  be the cru isers Dupuy de Lome and Amiral 
J aures, 6,300 tons and 20 knots speed. The latter two ves-

I 

the daily flow is at least 3, 000,000 feet, exceeding any 
wel l west of the Mississippi rive r. 

The syndicate proposes to pi pe the gas at once to 
Santa  Barbara, and it wil l  offer s pecial ind ucements to 

manufacturers. Already p roposi tions have been re
ceived for the establishment of man ufacturi ng indus-
tries. 

Sure Death to Borers. 

Do not hunt for borers at all, says the N. E. Home
stead, but j ust doctor them a little. Make a mixture 
of about one quart of wood ashes to a pail of water, 
and sti r  it well.  Next lllake a ridge of earth around 
the tree a few inches from it, and high enough so when 
you pour your mixture into the circle it wi l l  run into 
the holes and ki l l  the worms. I t  is sure death to them' 
and costs less than one cent a tree. 1 have used it  for 
years, says the writ('r, with perfect success. You Illay 
have to do it twice the first year, but after that a very 
little care will keep your trees free from them. If you 
have no wood ashes, use a thin whitewash of l i m e  in 
its place. If you have a large n umber of  tree!;, you 
can use strips of zinc or sheet iron about four or five 
inches wide and long enough to put about the tree in 
place of the circle of earth. 
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PHOTOGRAPHIC NOTES. 

Timin,q the D'ltration oj Flash Lights. -Professor 

Eder has made some interesting experiments, together 
with Captain Von Reisinger, for the purpose of timing 
the duration of the flash produced by various modes 
of burning the flash powder. He employed a heavy 

wheel of black wood of about twenty-six inches diame

ter, which is caused to revolve around its axis by hand. 

At the center of the wheel a silvered hemisphere of 

glass was attached, and a similar one at the circumfer

ence of the wheel. The latter was caused to revolve 
at the rate of one revolution a second. At first the 
image reflected by the hemispheres was focused by 
means of a candle light, then the room was darkened, 
the sensi tive plate inserted, the lens uncovered, the 
wheel caused to revolve, and the flash produced. The 
plate wa� then developed, and showed a sharp point 
at the center of the wheel, and a sharp black line 
extending partly round the circle made by the rim 
of the wheel. This was the reflected light of the flash , 
and showed the arc througb which the wheel had 
turned while the flash was produced. If  this arc 
amounts to one-fourth of the circumference, the dura
tion of the exposure has been � second. '1'he results 
of the experiments are as follows : 
Explosive magnesi um mixture, 30 parts of perchlor

ate of potash, 30 parts of chlorate of pot.ash, 

40 parls of magnesium powder containing 8 
I(rains of magnesium . . . . . . . . . . . . . . . . . . . . . . . . . . . ..J .. to i. second. 

Pure magnesium powder, blown as fast as possible 

through a glass tube into a spirit fianle by means 

of an India rubber tube held in the mouth , con-

taining S grains of magnesium . . . . . . . . . . . . . . . . 

Pure magnesium powder, burnt in Mr. Von Loehr's 

flash lamp, 8 grains of magnesium . . . . . . . . . . . • . . .  

Pure magnesium powder, burnt by means of Dr. 

HesekiePs flash lamp. 4 grains of magnesium . . . 

Pure magnesium powder, burnt in Professor Schirm's 

i second. 

1 second. 

n second. 

fiash lamp, 4 grains of magnesium. . . . . . • . . . . . . .  + second, 

These experiments show that the charges of mag
nesium powder mixed with chlorate of potash (the so
called explosive mixtures) are mUClh quicker in com
bu stion than those of p ure magnesium powder alone. 
To those operators who have experience in flash light 
photography this result will not be surprising, but it 
is well  known that the various flash light mixtures in 
which the magnesium is kept stored in  mixture with 
potassium chlorate, picric acid , or o ther compounds 
acting as supp0rters of combustion, have occasioned 
serious accidents, so that it is doubtful whether thei r 
use is to be recommended generally.-M1·. H. E. Gun
ther, in Photo. News. 

.A Simple Printing Frame. ·- Photographisches 
'Wochenblatt gives the following directions for making 
a cheap printing frame, viz. , take any old or spoiled 
glass negative of the proper size, and cut it  in  two, 
then paste a strong piece of black m uslin over both 
pieces. When thoroughly d ry, this will form a hinge. 
For use, place the sensitive paper on the negative to 
be copied in the usual manner, then a piece of blotting 
pa.per, after which lay the cut negd.tive, muslin side 
up, on the paper, and secure the whole with four 
spring cl ips or clothes pins, and print in the usual 
manner. 

Over Eighty- o n e  M i l e" an Ho ur. 

A correspondent of Engineering says : Recently, 
when returning from Edinburgh by the West Coast 
route, I recorded no less than 6 miles averaging 80 miles 
an hour. Three miles down S hap were run in exactly 
2 minutes 15 seconds, and three more down Grayrigg 
in precisely the same time. The engine was of the 
President type, 6 feet 6 inches, coupled drivers, cyl
inq,ers 17 inches by 24 inches, and the load abou t  ten 
coaches, or say 120 tons. The line falls 1 in 75 for 
about 4 miles from Shap S nmmit, then another 1% to 
2 miles at about 1 in 130, after which there is a rise 
to Grayrigg Summit, 267,),' mi les from Lancaster, where 
begins a fall of about 1 in 120, continning for 14 or 15 
miles. The following are the times as recorded : 

MileR from 
Lancaster. M. S. Speed. 

�7% Shap Summit (pass) . . . . . . . . . . . . . . 0 0 
37 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 33 

S6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 30  

35. . .  . . . . . . .  . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  2 IS 75'0 
34 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 3 SO'O 
33 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 47 Sl'S 
32 . . , . . . . . . .  . .  . . . .  . . .  . . . . . . . . . . . . . . .  . . . . . . . .  4 33 78'26 
31 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 21 75 '0 

Slack at, Lowgill ,  apparently for alterations in line. 
23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 19 

22 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 S 
-21 . . . . . .. . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 57 

20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 45 

19 

73'4 

73'4 

75.0 

18 . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . .  . . . . . .  IS 11 7S 26 
17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 1 81.S 
16 . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  19 46 SO'O 
15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 32 7S'26 
14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . .  21 18 78'26 
1�. . . .  . . . . . . . . . . .. . . . .  . . . . . . . .  . . . .  . . .  . . . . . . . . . . . . .  22 4 7S'26 

12. . . . . . .  . .  . .  . . . .  . .  . . .  . .  . .  . . . . . . . .  . . . . . . . . . . . . 22 52 75.0 
I was sitting in a com partment of an eight-wheeled 

coach weighing about 19 tons. Notwithstanding the 
extraordinary 6peed, the absence of osci l lation conclu
sively testified to both the carriage itself and the per
manent way being in a state which it would be un
handsome not to describe as perfection. 

Jtttntifi t 1\mtri. cnn. 
The Efl'eet of Freezi ng u p o n  I,u p u ritle" Contained 

i n  Water. 

The extent to which ice is used makes its importance 
in relation to health almost as great as that of water. 
An idea prevails that ice cannot be impure, from what
ever source it  is obtained, as it is supposed to " purify 
itself "  in freezing. About all that is thought of is 
temperature, and as long as ice is cold little else is con
sidered. Here is an error that has been the cause of 
much mischief, and as the iced drinks are sipped, their 
refreshing coolness drives away all thought of possible 
impurities, j ust as candies are eaten and the quality, of 
sweetness is all that is  desired or considered. Regard
ing the effect of freezing upon impurities in water the 
Massachusetts Board of Health has published experi
ments, as stated by Public Health, with seventy-six 
�amples of  water and 336 samples of ice from fifty-eight  
localities. In ice from polluted sources compared with 
water from the same, the experiments showed : 1 .  
That in the ice the color and salt had been removed. 
2. That all but 13 per cent of the !lther impurities of 
the water, as shown by chemical analysis, had been re
moved. 3. The n umber of bacteria in the cubic centi · 
meter were : For snow (one sample,) 1 , 246 ;  for clear 
ice (part of the same cake as above), 6 ;  for clear ice 
from an unpolluted source, O. 4. The average of 12 
samples from the most pol luted sources, 138. The n u m
ber of bacteria varied m uch in different parts of the 
same cake. 

From the examinations which have been made, it 
appears probable that when ice first forms in  the sur
face of a pond or river, a considerable part of the im
purity in the water near the surface is entangled in the 
first inch or less in depth, and that the ice which forms 
below this first inch contains but a very small percent
age of the impurities of the water. If  snow falls u pon 
the thin ice, causing it  to sink, so that the water from 
below saturates the snow, it will freeze without purifi
cation ; or if rain falls upon the snow and freezes, the 
ice thus formed contains the impurit ies of the snow and 
of the rain water, and of whatever else may have set
tled out of the air. The method often pursued, of 
flooding the ice of a pond or river by cutting holes 
through i t ,  gives a layer of ice as impure as the water 
of which it  is formed. 

The purifying effect of freezing is greater upon sub
stances in solution than upon those iu suspension. 
This is confirmed by the fact that a large part of the 
organic matter, one-hal f or three-quarters, and some
times more than is found in good ice, i s  of particles in 
suspension, and is readily removed by filter paper . 

From the average of all the water and ice used for ice 
supplies, which they have examined, they find : The 
organic impurities of snow ice (the sum of the ammo
nias) = 69 per cent of the impurities of the water. The 
organic impurities of all the ice (except snow ice) = 1 2  
per cent o f  t h e  impurities o f  the water. T h e  or!;anic im
purities of clear ice = 6 per cent of the impurities of the 
water. The color of waters was removed by freezing. 
The salt of the waters was nearly removed by freezing. 

Of bacteria there were : 81 per cent as many i n  
snow ice a s  in  the waters ; 10 p e r  cent a s  many jn  all 
other ice as in the waters ; 2 per cent as many in  clear 
ice as in the waters. 

The results obtained lead to the conclusions : That 
while clear ice from polluted sources may contain so 
small a percentage of the impurities of the sour.:le that 
it may not be regarded as inj urious to the health, the 
snow ice, or any other, however clear, which may have 
been obtained by flooding, is l ikely to contain so large 
a percentage of t.he impurities of the source, and with 
these impurities some of the disease germs which m ay 
be in the source, that the board feels bound to warn 
the public against using ice for domestic purposes that 
is obtained from a source polluted by sewage beyond 
that which would be allowable in a d rinking water, 
stream, or pon d ,  and that in general it  is much safer 
to use for drinking water, and for placing in contact 
with food, that portion of the ice that is clear. 

Rat". 

Countless swarms of rats periodical ly make their ap
pearance in the bush country of the South Island, New 
Zealand. They invariably corne in  the spring, and ap
parently periods of about four years intervene between 
their visits. In a paper published in the new vol ume 
of the Transactions and Proceedings of the New 
Zealand Institute, Mr. Joseph Rutland brings together 
some interesting notes on the bush rat Ul1us m aorium}. 
In size and general appearance it differs much from the 
common brown rat. The average weight of full-grown 
specimens is about 2 ounces. The fur on the upper 
portions of the body is dark brown, inclining to black ; 
on the lower portions, white or .  grayish white. The 
head is shorter, the snout less  sharp, and the cOlmte
nance ldss fierce than in the brown species. On the 
open ground bush rats wove com parat ively slowly, 
evidently finding' m uch difficulty in  surmounting clods 
and other im pedi ments ; hence they are easily taken 
and destroyed. In running they do not arch the back 
as much as the brown rat. This awkwardness on the 
ground is at once exchanged for extreme activity when 
they climb trees. These they aSC/lUd with the nimble-
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ne8s of flies, running out to the very extremities of the 
branches with amazing quickness ; hence, when pur  
Rued, they invariably make for trees i f  any are within 
reach. The instinct which impels them to seek safety 
by leaving the ground is evidently strong. A rat, on 
being disturbed by a plow, ran for a while before the 
moving implement. and then up  the horse reins, which 
were dragging along the ground. Another peculiarity 
of these animals is  that when suddenly startled or 
pursued they cry out with fear, thus betraying their 
whereabouts, an indiscretion of which the common rat 
is never guilty. 

Mind a n d  MaUer in S .. .  l enee. 

In whatever department of thought  we find it occu
pied, the very nature of science is  hostile to uncer
tainty. Facts, indeed, are not its constant possession, 
but its object, nevertheless, is al ways to know the 
truth as true beyond pObsibility of doubt. Nothing', 
therefore, can, in strict conformity with its character, 
be received on mere trust. Al l  that is accepted m ust 
be capable of proof, and anything that cannot be thus 
verified, though true i t  may be, is to science a thing 
not known. In reference to al l such matters, its po
sition is that of the agnostic, properly so-called, not, 
that is to say, of a mere creed less bigot, but of an ex
pectant and cautious investigator, accepting in belief 
only that which he has proved. I n  v irtue of this very 
position, however, the description here given is but a 
partial one. It appl ies rather to a purpose than an 
actual con d ition. I t  is  a true portrait of exact science 
only, and it  leaves untouched the i l lustration of that 
far-reaching principle by which every branch of 
knowledge is made subject to the law of development 
and passes through doubts, conjectures, and shrouded 
truths to the brightness of clear understanding. Sci
ence is no exception to this rule. It has its tentative 
theories, its mutable facts, and provisional acceptances, 
and its position would be logically untenable if  it were 
to deny to other modes of thought a share in that 
charitable consideration which allows time 1'01' its own 
conclusions, however crude, to be planned, mart'ed, re
cast. and slowly matured. The assll m ption of such a 
position would indeed be suicidal, for it i m plies a fatal 
schism among the forces concerned in philosophic in
quiry. 

Science and philosophy, it must be remembered, are 
not contraries. They are merely the obverse and the 
converse of the same i ntellectual process, the former 
objective, the latter subjective as to i ts rational 
method. Either may, in the wider acceptation of its 
meaning, be taken to incl ude the other, and it is only 
the prominence of one, the physical application of sci
entific study, which has associated the for'mer with 
what we call matter, as distinct from spirit or mind, 
the natural sphere of the lat ter. However diverse they 
may seem to be, distinction between mind and matter 
is, in  the present state of our knowledge, impossible. 
We are as yet without experienee or information re
specting the separate conditi on o f  one or another. At 
all poi nts matter is instinct with incorporated proper
ties which constitute the law of its being, though 
whence derived its atoms cannot tell us ; and mind,  on 
the other hand, can only con fess i tself through its 
physical manifestations. Though we should penetrate 
if it  were possible beyond the earl iest known traces of 
our world, we might sti l l  be as far as ever from a solu
tion of the mystery, but  at no stage could we expect to 
pass beyond the age at which these two becam e uni ted.  
Everywhere we still find,  whether in  vital activity or 
in the buried vestiges of world-old existence, the sure 
signs of cause and effect. The design may vary. but  
i ts  evidences are never wanting. 

Some, perhaps, may prefer to regard it as the essen
tial possession of matter, and to dignify this with the 
attributes of a c reator. We cannot but think, how
ever, that the very diversity of material forms, and 
their infinite variation in conformity with some dis
coverable purpose in  each case, mark them out rather 
as the vehicles of some compelling for(.'e im planted in 
them. That this force is not p urposive but fortuitous 
in its action is incredible. Given a certain stage in the 
progress of development, circumstance may, indeed, 
accom plish many modifications, as the laborious genius 
of Darwin has abundantly proved ; but even these 
are governed by strict limitations, are apt to be 
transient in character, and are rather differences of de
gree than alterations in type. The argument for intel
ligen t design is not seriously impaired, in our opinion, 
by such evidence of a merely material agency, and 
there is  every reason to believe that th i s  view is year ly  
gaining ground among the more scrupulous thinkers 
in physical science. It i s  significant to find an authority 
like Professor Tyndall, despite his bel ief  in matter and 
force as primary factors in the production of l i fe, ad
mitting the probable existence of a "  power of crea
tion,"  which he associates w i th evolution, and proposes 
to invest with some feeling akin to worship. Professor 
Huxley'S condemnation of material ism as " the most 
baseless of dogmas " is also-at least constructively
snggestive of a disposition to include within the beliefs 
of natural science the existence of a supreme directing 
intelligence. -Lancet. 
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RECEN TLY PATENTED INVENTIONS. 

Rail way A p p l i a nces. 

OAR COUPLING. - David A I t ill a n, 
Mar:on� Ga. This inve ntion p rovides a device whereby 
nn automatic coupling is  effected, and an im proved 
mechanism for releasing the l i rJk -. the coupl ing pin 
pn�Rtng' cen tral ly  th r ough a lever arranged on top of 
the d rllw hend the levee being adapted to be rocked 011 
the drawtiel:ld to \.'Ievatc luE' pin, and the coupI.er consist · 
ing of few part", "r simple and durahle construction 

PLATE MET A L  TIE. - W a I t e r H. 
D u tton, East Bethany, N. Y .  This tie is made of two 
plates bent near each end to form hox·like enlarge
ments supported by plate metal bases, lateral recesses 
thereon forming rai l seats and i n tegral ears on the top 
edges to receive and retain the rails, with clamping 
blocks resting on the top edges of the boxes to wedge 
the rails laterally and hald them to the tie when the 
blocks are bolted thereto. 

Mecbanlcal. 

NUT LocK. -Charles J. H i l l ,  Pavilion, 
N. Y. This is  a nut with radial grooves upon its  inner 
face, to be used with a washer having n groove whose 
back wall will engage a corresponding groove in the 
wood or  metal to \vhich it  is applied, a wire spring pro
jecting from the groove to engage the grooves of the 
nut and prevent it from turning, the washer also having 
a suitable catch which may engage the lock spring and 
prevent it from engaging the nut. 

FORGING DIE. - T i m othy O ' Leary, 
New York City. This is a die for forming the heads of 
rock dril l  pistons and simul taneously shaping the rod, 
the u p per and lower die each having a s haping cavity 
with heveled sides, the lower die having a vent aperture 
and a pi voted handle, and the upper die a fixed handle, 
the metal being formed when placed i n  the shaping 
cavities by alternately striking and lifting the upper 

the wheel to displace a great deal o f  water and give 
great propulsi v e  forte for the power used. 

LOADER FO R DUMP CAR'fS. - Gustave 
Haag, Flu8hing, N. y, This is an attachment for any 
carl to faci l i tate the l oading therein of street sweepings, 
etc., ar�d consiRts of  an elevator having an endless 
series of buckets del i vering into it, and scooping the 
dirt directiy from the ground, in combination with H. 
stationary curved brush adjacent to and inclosing the 
rear s ide of the lower end of tbe elevator. 

WATCH CROWN PIECES. - Allan C. 
Dalzell, Jr . ,  Sag Harbor, N. Y. ThIS  invention relates 
to the manufacture of watch crown pieces and the cro� n 
cores therefor. and the manner of attaching the crown 
shells to the cores, providing an improved crown piece 
and a cheap and efficient process of manufacturing the 
c.ores and attaching the shells thereto. 

PUSH BUTTON. -George H. Streichen
berg, :Jneblo, Col .  This is  an attachment for alarm 
and signaling push buttons, and consists of a suitahle 
clamp on which is pivoted a lever havin� a flexi ble con
nection with the point it i8 desired to signal from, sO 
that hy p u l l ing a cord or wire the push button will be 
,,"tuated. 

NECKTIE. - Philip Hess, New York 
City . This i n vention provides a means of changing the 
worn or soiled u pper portion of a necktie having a 
shield to hring into service the parts that are in an un
injured condit.i on, also affordin� a pendent scarf por
tion that is movable and adapted to receive a Teck bow, 
puffed hand, or keeper ring, to hold the scarf longi
tudinal l y adj u8ted. 

BRUSH. -Charles D. H ughes, B rooklyn, 
N. Y. This is a new article of manufacture, the 
hristles of the brush heing formed integral with a block 
of wood, from WhICh the bristles are cut by suitable 
machinery, the hristles or splints being cut on the block 
and arranged in concentric circles. 

die and turning the bar. BA SKET CLOSURE. - George Gorton,  

ENVELOPE M A CHINE .-J ohn D .  Flam- Racine, Wis. A means for hinging and locking the 

mer, New York City. This is a machine to be operated 
covers of baskets, hampers, et.c., is provided by this 

by foot power for automatically amI expeditiously 
invention, and one which will be very neat and dnrable, 

. . , and not interfere with the packing of the hasket when foldI�g, pr�sslDg a�d perforatmg an envelope hl�nk, the 
the cover is detached therefrom, the hinge, locking 

machm� belOg of SImple and d u rable constructIO? and I device and handles heina so made that the latter wil l  one whIch can he readIly transported and convemently . � 
. . 

manipulated, and one which cau be built at a minimum ��t w�th hoth the former and constItute a portIOn 

cost. ereo . 

FORMING ENVELOPE BLANKS WITH 'VE ATHER STRIP. - John E. Jones, 

OPENING THREADS.-This is another patent of the 8ame 
inventor for a machine for securing ribs u pon paper, 
and whereby a thread or a series of threads may he at
tached to the web as it is delivered from a roll.  and the 
paper at the same t,rne punched or punctnred, gummed, 
and cut to any desi red shape. 

SOLDERING CAN BODIES. - Mathias 
Jensen, Astoria, Oregon. This invelltion covers a 
method hy which the solder is prp.vented from entering 
the insides of the bodies during the process of solder
ing, to p revent spoil ing the goods packed and save 
Bolder, the ends of the seam o f  the can body being first 
bent inward and t.he seam passed through the flux and 
solder baths with its bent ends above their level, the 
bent ends being afterward straightened. 

A gricult u ral. 

C ULTIVATOR AND SEED DROPPER.
James S. Hickman, H ickman, I I I .  T h i s  is a combina
tion machine which may he quickly fitted with either 
cultivating or seeding frames, by lifting either of which 
by the aid of levers the machine may be conveniently 
turned at the end of a row, while in the seed-dropping 
arrangement the drop bar is intended to be sectional 
and hillged with hall and socket joint. 

C ULTIVATOR AND SEEDER. - This is 
another patent of the same in ventor for a machine in 
which a serie. of cul tivators arranged in gangs are em
ployed, and with which the operator can cultivate 
four, three. or two rows. or one row, as desired, by 
8imply elevatlng or detaching snch cultivators as he 
may see fit, while shovels, flukeR, concave or convex 
disks, teeth,  or horizontal shovel hlades, may he em
ployed i n  connection with the seed-dropping devices 
for stirring the ground. 

THRASHING MACHINE F E E D E R.
Cyri l le J. Gou lette, Ellendal e ,  North Dakota. Thi8 
invention provides a machine designed to automati
cally feed the grain and cnt the bands, o r  to feed both 
hundles and loose grain, and to feed the grain very 
evenly thus constituting a machine especially desirabl e  
in thrashing flax, which Is a p t  t o  b e  passed throngh the 
machine without being properly thrashed. 

Mi .cella n e o u  •• 
MA GAZINE GUN. - Simon B. Sh affer, 

Ekalaka, lHontaI!a. This invention relates to guns 
wherein a horizontally sliding breech block IS operated 
hy a lever that swings downward beneath the frame, 
with a tubular magazine beneath the barrel, the main 
ohjects of the invention being to firmly l ock the breech 
block in position at the time of firmg, to obviate the 
throwing of the hreech block to the rear of the ham
mer when the hreech is opened, and to improve the ex
tractor mechanism. 

SUBMARINE VESSEL.-Francis W. Pool, 
Norwich, Conn. ThiS invention is designed to provide 
means whereby an essential l y  e l l iptICal bul l ,  havin g a 
passenger and an air or gas compartment, may be 
steered vertically as well as horizon tally,  and whereby 
the propeller may be rapidly revolved w i t h  a m i n i mu m  
degree of friction through the medium of l I g h t  and 
simple machinery. 

New York City. A strip of spring metal, according to 
this invention, i s  hent longitndinal l y  to a U-shaped 
cross section and appl ied to the edge of the sash. so 
that the outer part of the strip will press constantly 
against the window frame, similar strips being appl ied 
at the top and bottom of the sash and at the meeting 
rails. one of the memhers of each strIP being inserted 
in a slot formed in the sash. 

SCIENTIFIC AMERICAN 
B U I L D I N G E D I T I O N , 

SBPTEMBER N UM BER.-(N o . ..  9.)  
TABLE OF CONTENTS. 

1.  Elegant plate in colors of a residence at Holyoke, 
Mass., erected at a cost of $7,000. Perspective 
view, floor plans, sheet of details, etc. 

2. Plate in colors representing a residence at Me
chanicville, N. Y., erected at a cost of $2,500. 
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4. Architectural sketches in Bradford, England. The 

technical school and the town hall. 
5. A residence at Short Hills,  N. J., erected at a cost 
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6. A cottage at Short Hills,  N. J . .  erected at a cost of 
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9. EnCfavings and floor plans representing some very 
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11. A village church erected at Short Hills,  N. J. 
Lamh & RICh, architects, New York. 
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13. Miscellaneous contents : A new decoratIve ma
terial.-Independent homes.-Good planning.
Different clays.-Building I iens.-An improved 
ventIlator, ilIustrated.-Improved buth tubs and 
bathing appliances, i llustrated. - Richmond 
heaters for  ste.m nnd hot water, ilIustrated.-A 
mitering and jointing machine, iIlustrated.
Power's regulator for steam and hot water heaters, 
etc., i l lustrated.--Paper for working drawinl(s.
Geometrical wood carvings, i l l ustrated . -Steam 
and hot water heating, and for power, jllnstrated. 

rrhe Scientific American Architects lind Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about· 
two hundred ordinary hook pages ; forming, practi. 
cul ly. a large and splendid MAGAZINE OF ARCHITEC' 
TURE. richly adorned with elegant plate. in colors and 
with fine engravings, i I l llstrating I,he most interesting 

PADDLE WHEEL. - Maurice Richter, examples of Modern Architectural Construction and 
Wil l iamstown, West Va. This invention provides a allied suhjects. 
construction designed for SIde wheel or stern wheel The Fullness, Richness, CheaDnes8, and Convenienr.e 

steamboats, consi�ting of a wheeJ having at . the edges of this work have won for it th", LARGEST CIRCTTl.ATION 

of its blades nearest the center forwardly projecting ex- of any Archltectnral publication In we world. Sold hy 

tensions of main portions and inclined portions, the I all newsdealers. 
lattel inclining outwardly from the rear edges of the MUNN & CO .. PtmLISH1l:B8, 
lIlain portions to tbe inner edges of the blades, cansing 361 Broadway, New York. 

The charge for ['fIsertirm under thtS head is One Dollar 
a line for each insertion : alXYut eiqht words to a line. 

Advertisements must be received at publicalron Office 

as early as 'l'hursday marninq to appeal' in next issue. 

For Sale-New and second hand iron. working ma-
chinery. Prompt deiivery. W. P. Davis, Rochester • .N.Y. 

Acme engine, 1 to 5 H. P. See adv. next, issue. 

Presses & Dies . Ferracute Mach. Co., Bridgeton, N. J 
Hoisting Engines. The D. Frishie Co., New York city. 
Send to H.  W. Knight & Son, Seneca Falls, N. Y., for 

catalogue of M etallic Pattern Letter� and I1'iJ,{ures. 

Best Ice and Refrigerati n g  Machines made hy David 
Boyle, Chicago, Ill. l55 machines in satisfactory use. 

The Improved Hydraul ic Jacks, Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Power presses and dies. Also contractors for special 
machinery. T. R. & w. J. Baxendale, Roch ester, N. Y. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co .. Rochester. N. Y. See iIlus. adv., p. 13. 

Screw machines, milling macbmes, and drill presses. 
The Garvin Mach. Co., LaiJ{ht and Canal Sts., New York. 

Iron, Steel, Copper, and Bronzc Drop Forgings of 
every description. Billings & Spencer Co., Hartford, 
Conn 

Wanted for Manufacture-Electrical and mechanical 
novelties and Ii�ht m achinery. E. D. Stitt, 67 S. Canal 
�t.. Chicago. 

The Holly Manufacturing Co .. of .Lockport, N. Y., 
will send a book of offiCial reports of d uty trinls of their 
high duty pumping engines on appl ication. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps. vacuum pumps. vacuum apparatus. air 
pumps. acid blowers. filter pre9s pumps. etc. 

English tannetl walrus, h i ppopotamus, gi raffe,elephant 
and bulfalo leather for pOlishing metals. All kinds mfrs! 
�u pplies. Greene. Tweed & Co., 83 Chambers St . •  N. Y. 

The best book for electricians and beginners in elec
triCity is h Experimental Science." by (j eo. M. Hopkins. 

By mail , $4 ; M unn & Co .. publis hers. 361 Broadway. N. Y. 
For translations from or to French or Spanish, for 

publication or reference, addre.s A.  Del Valle. 211 West 

48th. St reet, N. Y. Reference. by oerm ission . M e8�rs. 
MUnn & Co . •  ed itors SCientific American . 

Wanted-To correspond with a machinist who is fa,. 
mHiar with the manufacture of Typewriter and Mat rix 
Machines, with view to havioll machines manufactured. 
Address Norristown 1.1j,mes, Norristo wn, Pa. 

Experienced mechanical dranghtsmen wanted im
mediately. Those havin,lZ experience with electrical ap· 
paratus preferred. Permanency to good men. Addre8s 
E. K ol ben. Edison G eneral Electric Co., Schenectady 
Works, Sehenectadv. N.  Y. 

Saw Makers Wanted-50 or more practical hammers· 
men on circular and long saws and a few Ilood flIers and 
fitters can tlnd steady em ployment b v  addressing. with 
name. reside n c e  and fu l l  particulars as to experience. 
etc., Will iam L. Pierce. 89 Diamond St • •  Pi ttsburg. Pa. 

arSent! for new and complete catalogue of Scientific 
and other Books for sale by Munn /I; Co., 361 Broadway. 
New York. !free on application. 

HINTS TO CORRESPONDENTS. 
Name. and Addre •• must accompany all letter., 

or no attention will be paid thereto. This is for our 
intormation, and not for puhlication.  

Rereren c e a  to former articles or answers shoul d  
give date of paper and p�e or nnmber of question. 

luq u l rle. not answered ID reasonable time should 
be repeated;  correspondents will hear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his tnrn. 

S p ecial W ri t t e n  I .. forma l l o ll on matters of 
personal rather than general interest �annot be 
expected without remuneration. 

Selen l l ll c  A m e rican S u p p l em e n t. referred 
to may he had at the otlice. Price 10 cents each. 

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

IU l n e ra l .  sent tor examination should be distinctly 
marked or labeled. 

(2427) G. W. L. , A. H . ,  and others.-l. 
To make printers' rollers, for ordinarily fast presses on 
book work, the followinJr will he fonnd a good compo
sition : 10� pounds best glue,  2� gallons black mo
lasses cr honey, 2 ounces Venice turpentine, 12 ounces 
glycerine. A little larger proportion of glue should be 
nsed in summer than in winter. If French glne is used , 
it should soak overnight to take up the right quantity 
of water, but most domestic glue will take up sufficient 
water in about two hours. The turpentine and glycer
ine should be added and well mixed with the composi
tion just before pouring. 2. The manufacturers of 
print.ing inks furnish a prepared drier which will work 
better than any addition which a printer can ordinarily 
make, but l i tharge or boiled linseed oil  may sometimes 
be added to a slow·drying ink, although it is hardly ne
cessary to say that they do not improve the color. 

(2428) A. G. asks (1) for t h e  sol ution of 
the fol lowing problem : A speci men of the U. S. phar 
mac. hydrochlOriC acid contains 31 8 per cent by weight 
of the ga8. and its specifiC gravity is 1 '16 ; what volume 
of it  wil l  he required, theoretically,  to mix with hlack 
oxide of manganese for the production of one gal l on of 
chlorine water, one fluid ounce of whicb contains 2 '66 
grains of chlorine ? A. Take 128 fluid ounces to the 
�al lon. Then 128X 2'66=340'4!l Jrrai n s of chlorine are 
wanted. To reduce to grains of hydrochloric acid this 
m llst he multiplied hy 36'5-35'5, givJng 350 07 grains. 
One fl u id ounce standard weight weighs 455'7;1 grains_ 
Of the given aCId (SD. gr. 1'16) a fluid onnce wil l  
weigh 528·63 grains and contaIDs 5�!fij�X '�lM=lijM' 1O  
,gr.ins of hyilrochloric add' gaR. Therefore the /luid 
ounces required are 350'07-168 10=2'08 fluid · ounces. 
2. Pl esse inform me how to remove brown snots on 
the face re"ult ing from neglected sunburns. The 
person is alll.icted with it  since three years; hut has 
done nothing for i t  yet. The spots are rather differ· 
ent from freckles. His face is covered brown, and his 

natural .kin looks ou t between the spots. A. We 
can only recommend an aqueous infusion of the rinds 
of cashew nut.. The following IS a formula for a com
plete lotion based on the above : 

White soft soap . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 oz. 
Mucilage, thick . . . . . . . . . . . . . . . • . • • • . . . .  .4 . .  
Be,t pale honey . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 4  . .  

Mix thoroughly in a mortar. add the yolks of 5 el!gs 
previously beaten and strained through gauze, add 
slowly oil of al monds, scented to taste, 2� POIIU<l •• 
When perfectly mixed add cashew nut milk, ma<l" 
by beating up fresh cashew nuts with rose water � pillt, 
and rub until completely mixed. 

(2429) C. M. S. wri tes : 1. Pl ease give 
me directions how to melt brass so I can mould things 
and make castings. A.  We recommend you the " Brllss 
Founder'� Manual," which we can supply for 80 cents
by mail .  2. How to make a brown stain for violin. 
A. The stain for best results should be mixed with the 
spirit. varnish. For rcds, dragon's blood or sanders 
wood ; for yellows, al oes, annatto, gamboge, turmeric 
or saffron is used. Mix to suit ta"te. The following 
is a simple spirit varnish : Mastic 1 drachm. sandarac 1 
drachm, lac 6� drachma, alcohol 5 fluid ounces. If you 
desire, yon may stain the wood with an alcohol ic  in· 
fu sion of any of the above colors. shakinJr them fre
quently in alcohol and pouring off the clear solution 
after twenty-four hours . . 3. How to ebonize pine wood 
or any other wood. A. Boil 40 parts gall nuts, 4 parts 
rasped logwood, and 5 parts eacl< sul phate of iron and 
verdigris w ith water, strain and apply warm. Then give 
it three coats of acetate of iron. which may be made by 
dissolving 10 parts of Iron filings in 75 parts strong 
vinegar. Pine will not give good results. Cherry, pear, 
or walnut shonld he used. 4. What hooks to read to 
study electricity. A. There are a number of excellent 
works. We mention more particularly H Practical 
Electricity, " hy W. E. Ayrton, price $2.50, also " Elec
tricity in the Service of Man," price $6. 

(2430) H. L. H. writes : I want to m ake 
good glossy red paint to dry quick. How can I get it' 
I have been using Chinese vermilion and gu-m arabic 
water. A. Dissolve tbe best red sealing wax in strong 
alcohol. Or simply make a strong solution of shellac 
in  alcohol and Rtir in enough of Chinese vermilion to 
give 1\ good color and body. 

(2431) F. & T. Manu facturing Co. write : 
We have been using benzine as a cleaner by having l' 
dish of it large enough to dip a machine in, but owin� 
to the danger from explosion and fire we are very des,r
ous of using somethinJr else, and would l ike to know if 
you know of anything to take it. place. A. We cannot 
suggest any suhstitute. Strong ammonia is recom
mended as nn extinguisher of oil fires, and might be 
kept on hand in glass-stoppered bottles to be used a8 
fire grenades in case of trouble. 

(2432) A. B. S. writes : Will you advise 
me if  there are any two or three kinds of metal that 
when brought ill contact will form an electric cir
cuit? And if there is, please state what they are. A. 
Theoretically, any dissimilar metal" will do this if we 
adopt the contact theory of e lectricity. Practically, 
they wil l  not, as ihe discharge is not perceptihle exter
nally. 

(2433) J. D. asks how xanthate of pot
ash is made. A. Alcohol of 0'800 sp. gr. is saturated 
while boi ling with caustic potash. Into this carbon di
sulphide is dropped until it ceases to dissolve or unti! 
the liquid is no longer alkaline. On cooling to 40" Fah., 
the potassium xanthate separates as crystals. These 
are pressed hetween blotting paper and dried in a 
vacuum. Exposure to the air spoils them. The sa lt 
may he dissolved in water or alcohol. The proportions 
for preserving food must be ascertained hy experiment. 
Probably I part in 10,000 would have some effect. 

(2434) A. S. asks : 1. What is p u t  i l l  
beer t o  make i t  ferment ? A. Yeast. 2. How brewer'" 
yeast is made. A. The follow ing i s  a good form u l a :  
Ground malt 2 pounds, hops 2 ounces, a d d  1 gal 011 
water at 1,'0° Fah. Soak for six h ours, strain, and add 
two or three boiled potatoes mashed up. Then put in 
two or three dry yeast cakes crumbled fine. having 
liquid milk warm, keep warm nntil the liquid ferments. 
If a little meal is mixed in warm water , i t  w i l l  ferment 
in time and he the basis for starting a yeast mixture. 

(2435) F. S. M .  asks : 1. Is it  posFi bl e  
t o  photograph distant objects by comhining camera 
and telescope? It so, how should the two be arranged? 
A. Yes .  We refer you to our SUPPLEMENT. No. :t�� 
2. What is t.he best way to keep glass jars from hreak
ing when filling with hot preserves ! A. Bring the jars 
gradual ly to the heal, of the preserves by immersmg 
them m cold water and heating it. 

TO INVENTORS. 
An experience of forty years. and the oreDsration ot 

more than one hundred thousand applications for .pa .. 
tents at home and abroad, enable us to un derstllDd t.he 
laws and practice on both contmcnts. and to possess on .. 
equaled facilities for procuring patents everywh ere. A 
synopsis of tbe patent laws of the Dnited States and all 
foreign countries may be had on application, and persons 

contemplating the securin,2' of patents, either at bome or 
abroad . are invited to write to this office for prices, 

which are low. i n  accordance with the times and our &I
teDsive facilities for cond ucting the business. A ddress 

MUNN /I; CO ..  office SCIENTIFIC AMERICAN. 361 Brood
way, New York. 

INDEX OF INVENTIO N S  
F o r  which Letter. Patent o f  Ol e 

U ni t e d  State. were G ran t e d  

September 9, 1890, 
"' N D  EACD B E A. R I N G  '.I'DA'.I' DA'J'E. 

[See note at end of IIst abollt copies of, these pate"ts,) 

A ,larm. See Burg'la r  or automati-o-alarm. 
A l bum, W."  Ber"ner ... . . .  ", . .. . . . . . . . . . . . . . . . . . . .  � . . _ 4.16-117 
Album cla.p, A. r:. Hafel y . . . . . . . . . . _ . . . . . . . . . . . . . . . .  4a6.llIl! 
A l b u m .  easel . T. l..: el ,1y . . . . . . . . . . . . . . .. .  _ . . . ' . . . � . . • .. � . • . . . 43fi.24J 
Ani mal t rap. M. S. Crismore . . . . . . . . . . . . . . . . . . . . . . .  '4:�R:217 
A rtist's easel fln.d �a8e. combined.- J.- A. Crandall .. 436.20a 
A sh l ifter, H. D. W endt . . . . . . . . . . ; . . . .  ; . . . . . . . . . . . . .  41!6.280 
A u(omatic sprinkler. A .  T. G ifford . . . .  ; . . . . . . . . . . . . .  4M.9f18 
Axle box lids. die for makin� car, W. Pennock . . . . . '''. 187 
BSll lock, A. w, Scheuber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436,26i 

© 1890 SCIENTIFIC AMERICAN, INC.



188 
Band' cutter and feeder. E. H. Morris . . . . . . . . . . . . . .  435.1112 Grinding SCissors or sbears. macblne for. J. W. 
Bar. See Loom Pattern par. Simpson . • • •  ' . 0  . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  486.156 
Barrel closure. H. C. Strout . . . . . . . . . . . . ' . . . . .  .. . . . .  436.161 Guns at sea . pointing. B. A. FI.ke . . . . . . . . . . . . . . .  4.'1Ii.925 
Barrels. device for loeldng and tapping beer or Hammer. electriC power. C. J. Van Depoele . . . . . . .  436,27'1 

otber. D. Jobnson , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:15.9.1a Handle. See Scytbe bandle. 
Battery plate. secondary. T. P. Whittier . . . . . . . . . 436.050 Hanger. See Brake beam banller. Door banger. 
Battery system, pulsatina' current, C. J. Van De- Harness detacbinli{ device, G. ltisher . . . . . . • . . . . . . . .  438.226 

poele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 400.275 Harvesters. steering aLtacbment for, R. B. Wai-
Belt fastener. L. T Potter . . . . . . . . . . . . . . . . . . . . . . . . . . 4:15.\Il9 mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.196 
Belt keeper. Hamilton & Wodi.ka . . . . . . . . . . . . . . . . . .  "'15.930 Hat pouncing machine. S. A. Main . . . . . . . . . . . . . . . . . .  436.061 
BIcycle. J. A. CrandalL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 436.305 Hat re.t and b<Jlder. C. H. Rlcbards . . . . . . . . . . . . . . . .  436,021 
Bicycle. N. N.  Horton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 436.239 Hatch roller. S. �'. Palmer. Jr . . . . . . . . . . . . . . . . . . . . . . . .  436.046 
Bllard. See Drawing boa1'll. Hay rake. borse. A lden & lUrk . . . . . . . . . . . . . . . . . . . . 4:16.11;'; 
Ilni l er. See Steam boiler. H .. y tedder fork. G. W. Kowell . .  . . . . . . . . . . . . . . . . .  436.152 
Boi ler. C. E. Wakeman . . . . . . ... ' 0 '  . . . . . . . . . . . . . . . . . u 4.'i&t989 Head dress, V. Janus . . . . . . . . . . . . . . . . . . . . . . ... . . . .. . . . 4.�0J8 
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r
ftreriand . . . . . • . . . . . . • . . . .  436,� 

Boiler water purifier. locomoti.ve. J. . .B. Barnes . . . .  436.004 Hoisting apparatus, a "W Rawson . . . . . . . . . . . . . . . .  4a6,1� 
Boi ler water reJlulHtor. W • .  \ 1 .  Copeland . . .. . . . . . . . . .  436.21b Holder. See Bouguet bolo.er. Cu:IJ bolder. I..tamp 
Bolt. See Car platform Iluard bolt. holder. Sa.h holds.. tltereotype pl .. te hold-
Bolt cutter head. W. H. WiI.on . . . . . . . . . . . . . . . . . . . . . 435.991 er. Twine holder. 
Bolting reel • .  \1. W. Leonballdt.. . . . . .  _ . . . . . . . . . . . . . .  4ll6.247 Hook. See Cant book · Rope or twine book. 
Bookbi ndin". N. I,u IL . . . .  _ . . . . . � . . . . . . . . . . . . . . .  tl!!.042 WhiWetree hook. 
BOOk. copy, F. P. Uoran , . . . . .. . . ... . . . . . . . . . . . .. . . . .  lM{. I 26 Hook or catch, H. W. Jordan . . . . . . . . . . . . . . . . . . .... . . . 4� 
Igg�8t���.;b�.i.�j,�����.!\�nio�: c: W: stiippee:: ·: : : 4;ig:�t M.g�::S��1��kc�O�: !E��I���: : : : : : : : : : : : : : : : : : : : : : :  t�:�� 
Bottle and stopper therefor. F. H. M.oyer . . . . . • . . .  435.975 H ot air furnace. J. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . 400, 
Bottle stopper. J. Z. HughEnl . . . . . . . . . . . . . . . . . . . . . . 4:16.058 Hub� vehicle {..tee & Barrows . . . . . . . . . . . . . . . . . . . . . . £Sti, 
Bottle. tonthpowder. IV . H. Bayle . . . . . . . . . . . . . . . . . .  4;15.912 . Ice cream freezer. J. G. �' .. lIs . . . . . . . . . .  . . . . . . . . . . . . .  406. 
Bouquet bolder. G .  B. Willcox . . . . . . . . . . . . . . . . . . . . . .  436. lIU Ink.tand. J. I, .. rkin . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Box. See MaLch box. l'aper box. InSUlator. J. C. Firt'h .

"!i: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436,225 
I�:.,t��.e jS!�ti.?;.u?���!'�::gker. . . . . . . . . . . . . . . . . . . . . 4.'l@,'!.49 ��������.
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Brake. See Car brake. Sled brake. Vehicle Iron. See Solderin" Iron. 
brake. Iron into steel compound for converting wrought. 

��:�:.?::::.�:7�:;crua�u:�j��i!::· n: fii-;'if: : : . : : :  11m:m Iron'i.;; a;',!��r�;,1'w: 'A:: Ei: iieni-i"i. : : : : : : : : : : : : · : : :  !�:8ffi 
Buckle, A. Biesen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4;�6.l67 Ironing" machine. G. C. Roberts . . . . . . . . . . . . . . . . . . . .  4:16.192 
Buckle. harne ••• G. A. Paddo<!it . . .  , . . . . . . . . . . . . . . . . .  436.186 Jack. See Lifting jack. 
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mz�..;�¥!�£�re· 'of" curved' 'tubes'for: j� B 486.086 

ard. . .  . .  . . . . . . . . .  . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  436.263 Mathew.on . . . . . . . . . . . . . . . . . . . . . . . . . . . :. . .  . .  . . . . .  435.939 
Buralar or automatic fire alarm. electric. E. R. Joint. See Box edge joint. Filtering joint. Ga1I" 

Wilde ... . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  436.0:J0 jOint. 
Burner. See Gas bur.oer, Knife. See Chopping knife. Cutter head knife. 
Button settin.,. mach ine. D. J. Busborr . . . . . . . . .  � 4::!5.9!--a K u ittinfl machine stopping mechanism, Town-
Cali pers. K. B. Khode. . . .  . .  . . . . . . . . . . . . . . . . . . . . . .. . .  436.108 .end & Schneebell . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  436,010 
Cllmera.. See Photoflraphic camers. Photo" Label case and attachment for bottles Bnd jars. 

Jifrap'hiemallazine camera. drullllists', O. E. G iven . . . . . . . . . . . . . . . . . . . . . . . . . . . 435,928 
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Cane work, machine for weaviniir, F. JC-. Parker . . . .  485,94:7 Lamp burners, device for securinJif chimneys to. 
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C .. r couplin ... �'. L. H .. bli.ton . . . . . . . . . . . . . . . . . . . .. . .  4'111.()67 Lamp. electric in candescent. J .  S. Potter et aZ . . . . .  436.:116 
Car coupli nll, P. McEntee . . . . . . . . . . . . . . . . . . . . . . . . . .  436.019 J..tump holder and switch, C. H. Herrick . . . . . . . . . . .  435,931 
Car coupl ina-. C. H. Pierce . .. . . . . . . . . . . . . . . . . . . . . . . . .  t'i6.260 l/athe, G. R. Ben nett . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . 436.013 
Car coupltilliz. G. W. Wallimdora. . . . . . . . . . . . . . . . . . . . .  48.1).»6f; Lathe, J. Harley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48S.175 
Car p!o,tform "uard bolt. J.  Robertson . . . . . . . . . . . . . . 436.292 I,atbe dOll. F. L. O.llood . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.«;,\Il5 
Cor. railway. H. G. Bird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,.;6.0:U Lath in". die for makinll, G. H. Tucker . . . . . . . . . . . . . 435.966 
Car seat. w. :\1. Norcross . . . . . . . . . . • . . . . . . . . . . . . . . . . .  4�.3t:1 Level. spirit.. G . .f�aube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 *i,005 
Car wheel drestl inll machine. B. J. Abbott . . . . . . . . . .  436.295 Lever. Orake, 1.  Eaton . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  4,:{6 ,221 
Car" on rai lway tracks, :device for replaCing. J .  B. Life preserver. F. Powers . . . . . . .  · . . . . . . . . . . . . � . . . . . . 486.318 

Car���f:
t
JeposiiorieS fOr ·rai'iwai ·M: N: ·Forne·y :  �:8M Lif�Tlter.s

ee Ash l ister .. Jar Ufter. Transom 
Cars • •  tRke pOCket for. J .  H. Evan . . . . . . . . . . . . . . . . . .  436.01'1' IMting jack. C. T. I.aur . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.179 
Carpenter'l5 IlBUlle, L. O. Barrett . . . . . . . . . . . . . . . . . . . .  4:16.166 Lightning arrester, G. D. Hoop . . . . . . . . . . . . . . . .. . . . . . 86,2.38 
Carpenter's gauge. \V. P. Orr . . . . . . . . . . . . . . . . . . . . . . . .  436.101 I..tiniment. W. C. Summers . . . . . . . . . . . . . . . . . . . . . . . . . .  435.984 
Carpet cl .aner. J. K noche . . . . . . . . . . . . . . . . . . . . . . . . .. . .  435.985 Lock. See Ball: lock. Permutation lOCk. Trigger 
C .. rpet stretcher. M. J. Cook . . . . . . . . . . . . . . . . . . . . . . . . . 43;;.920 lock. 
Carpet stretcher • •  1 .  J. Plowman . . . . . . . . . . . . . . . . . . . . 4S6.OSg Locomotives, bell rinller for. I. H. Spencer . . . . . . . .  486,271 
Ca rrialle. cblld· •• J .  A. CrandalL . . . . . . . . . . . . . . · . . . . .  436.301 Loom p .. ttern bar or la ... W. G. Tbom.on . . . . . . . . . .  436.27' 
Carriage. child' •• T. A. Galt . . . . . . . . . . . . . . . . . . . . . . . .  4:\o.W7 I,oom .elved"e formlnll device. �'. Lacey . . . . . . . . . . .  4:16,018 
Carl iaJle step blank. S. K. Brown . . . . . . . . . . . . . . . . . . . .  435.:-HS J...tooms. sweep and picker stick attachment for. 
Carrier. See Sheaf carrier. Trace carrier. B. F. Stearns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.160 
Cartridge case, A. Reinisch . . . . . . . . . . . . . . . . . . . . . . . . 43fU50 Mandrel, expandinJl, J. T. Evely . . . . . . . . . . . . . . . . . . . .  436.22:{ 
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display case. Sbow case. Ticket case. Matrices. maktnll, J. W. Osborne . . . . . . . . . . . . . . . . • • . . 436,814 
Cash register. T. Munnell . ' . . . . . . . . . . . . . . . . . . . . . . . . 400.290 Measuring vessel, J .  O. Chamberlin . . . . . . . . . . . .. . . . .  436.212 
Ca.n regl8ter and indicator. J. J .  Web.ter . . . . . . . . . 4.'l6.025 Meats. envelope for cured. IV. C. Mar.halL . . . . . . .  486.287 
Caster, furniture, A. R. Dlss . . . . . . . . . . . . . . . . .436.3O'l, 4iifi.OOS Medicine. topical remedy. Blume & Loving . . . . . . . .  436,014 
Casting pencil shArpener, mould for. H. M. Wirz .. 4a6.,959 Met.al. mu.chine for cuttin� and shaping heated, 
Ch�in. dredge bucket. A. W. Robmson . . . . . . . . . . . . .  436.008 J. W. Walle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.965 
Chair. See Recl ining chair. Metal rods or shafts, machine for drawina- cold. 
Chopper. See Cotton cbopper. T. J. Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.992 
Choppinll knife, E. J..t. Maranville . . . . . . . . . . . . . . . . . . .  400.048 Milk cnoler, G. R. Meloney . . . . . . . . . . . . . . . . . . . . . . . . . .  436.288 
Cburn. S. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.21a Mill . See Grinding mill. 
Ciga. cutter. W. Scholer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.269 Mil l ing tool. C. H. Tra.k . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.828 
Clamp. See Rope clamp. Minerai wool. metbod of and apparatus for the 
Cla.p. See Album cla.P. production of. W. H. K ennedy . . . . . . . . . . . . . . . . .  436.2'4 
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Cock •• • upport for Rervice pipe. F'. W. Alh.on . . . .  4.'l6.01 1 Scurry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.181 
eoftln fastener, H: O. Grothaus . . . . . . . . . . . . . . . . . . . . . .  43".035 MouldinJl blocks or bricks, macbine for. W. B. 
Collar •• etc .• • tltreninll for. L. T. Hadley . . . . . . . . . .  4:15.929 Hayden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.2�7 
CoP •• etc .• apparatus for t,reating. C. Weber . . . . . . .  436.070 Mop wrln"ing device. R. H. Muilen . . . . . . . . . . . . . . . . .  43.';.976 8�r::.· ·�::�itk �;,�;c;,�� . . . . . . . . . . . . . . : . . . . . . . . . . . .  436.228 Mg���� ��e

e'i!:l�cl:it�g����h . . . . . . . . . . . . . . . . . . . . .  486,1l2O 
Corn busklng and fodder preparing machine, J. Necktie fastener, J .  D. Ennes . . . . . . . . . . . . . . . . . . . . . . . .  4:t6.128 

F. Hurd . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . .  436.136 Ne&t. hen' •• J. H. M .. nlove . . . . . . . . . . . . . . . . . . . . . . . . . .  486.249 
Cotton choPJ)er and scraper, combined, J. H. Numberlnll machine. consecutive, C. Spielmann . .  4.'ifJ.109 

Williams .  • . . . .  . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  436.201 Nut makinll macbine, G .. Dunha.m . . . . . . . . . . . . . . . . . .  486.172 
Couplinll. S�. Car coupling. Pipe couphng. Nut wrench. B. & G. E. Clow . . . . . . . . . . . . . . . . . . . . . . .  4.'l6.07.l 
CoJf bolder. W. D. Ji:lwell . . . . . . . . . . . . . . . . . . . . . .. . . . . .  436.222 Oil distrlbut�r. W. Bl. B .. nzett . . . . . . . . . . . . . . . . . . . . . . .  436.282 
Culinary device. G. W. Bowe . . . . . . . . . . . . . . . . . . . . . . . .  43.';.962 0118 with tbe aid of solvents. apparatus tor ex-
Curtain Hxture. C. GunseL . . . . . . . . . . . . . . . . . . 436.09'1. 436.lal tractlng. W. T. Forbe . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  400.22'7 
Curtain rin",:, J. T. Con�don . . . . . . . . . . . . . . . . . . . . . . . . . 435.919 Ore concentrating machtnery. J. C. Garvin . . . . . . .  4:16.,285 
Cutter. See Band cutter . Ci�ar cutter. Soap Oven. baker·s. E. P. Hllcher . . . . . . . . . . . . . . . . . . . . . . . .  4.'l6.134 

cutter. Straw cutter .. Tobacco cutter. Paper box blank, A .  C. ]�ohmann . . . . . . . . . . . . . . . . . . .  400,141 
Cutter bead knife. moulding. J. E. Erlck.on . . . . . . .  4.'15,996 Paper box. knockdown. A C. Lohmann . . . . . . . . . . .  4:16.U2 
Cutting tool. H. M. Darlinll . . . . . . . . . . . . . . . . . . . . . . . . . .  436.:;00 Paper hanl{lDg machine. H. W. Mundbenk . . . . . . . .  436. 1 44 
Dental forceps. H. E. Burller . . . . . . . . . . . . . . . . . . . . . . . .  436.210 Pen. lllass. A. Hei nz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 435.969 
Dental vulcanizer •• locking device for tbe Hask. Pencil 8barpener. A. G. Buzby . . . . . . . . . . . . . . . . . . . . . . 4.'15.917 

of. A. H. Stoddard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.009 Perforator. I,. P. Val iqoet . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Detonator or primer, electric, H .  J .  Smith . . . . • . . . .  4:16.0 !3 Permutation lock, W .  M .  Brooke . . . . . . . . . . . . . . . . . .  . 
nl .. l • •  un. A. B. Satterlee . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:lIi.l5.3 Percolator. Warnick & Cunni ngham . . . . . . . . . . . . . .  . . 
Dial . timepiece, G. K. Cooke . . .  . . . . . . . . . . . . . . . • . . . .  436.051 PhotOllraphic r.amers.. J. T. Bedford . . . . . . . . . . . . • . . .  

Di!!ller.. See Potato digller. Photollraphic camera, H. Heinrich . . . . . . . . . . . . . . .  . .  
J)i�lDfectinJl' device. W .  S. GubelmJlnn . . . . . . . . . . . .  436.130 PtJ.otoa-raphic mallazine camera, J .  Lalor . . . . . . . . . .  4:16,060 
Ditchina- macbine, J. W. Humphreys . . . . . . . . . . . . . . .  486.2n Piano tuning pin • •  I. S. 'l'horpe . . . . . . . . . . . . . . . . . . . . . .  436,163 
Dour hu.nJifer, Isbell & Wilcox . . . . . . . . . . . . . . . . . . . . . . .  4a6.:ill Pin .  See Piano tuning pin. 
Door banger. A. L. ·Swett. . . . . .  . . . . . . . . . . . . . . . . .  . . . .  486.1111 Pinp. ncedles, disintee-ratina-. E. O'Grosky . . . . . . . . .  436.007 
Doubling machines. thread breaking mecbanl.m Pipe conpling. H. Balblan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.115 

for. W. E. Wal.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.'16.064 Pipe coupling and exp .. nding metal l ic sleeve. 
Drawinll board. B. E. Sawyer . . . . . . . . . . . . . . . . . . . . . . .  435.\180 combined. J. Ginty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43.';.927 
Drier. See Lace drier. Pipe th imble. W. A. Turnel' . . . . . . . . . . . . . . . . . . . . . . . .  4;15.9$7 
Electric converter. G. Westlngbon.e. Jr . . . . . . . . . . .  4.'J6.200 Plane. bench. A. E. Ru.t . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.9.51 
Electric machine. mallnetn. L. C. Atwood . . . . . . . . . .  486. 113 Plant protector. Moore & Love . . . . . . . . . . . . . . . . . . . . . .  4;;6.18:; 
Electric machine reJ{ulator. dynamo, W. Stan- Planter, .ro. P. Ferriss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.2 �4 

ley. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:1.<;.962 Plow. E . •  J.  Swiedom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.273 
ElectriC macbine. RLeam dynamo. E. C. Newton . . . 4!la.l48 Portelectric. J. T. William . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.281 
ElectriC motor. T. A. Edison . . . . . . . . . . . . . . . . . . . . . . . .  436. 127 Potato dill!l'er. P. Antonide8 . . . . . . . . . . . . . . . . . . . . . . . . 480.296 
Electric .wltch. C. G. Perkin . . . . . . . . . . . . . . . . . . . . . . .  4.'l6.107 Power transmitter. W. Holli . . . . . . . . . . . . . . . . . . . . . . . . .  486.081 
Bleetrica,l amusement reporting apparatus, M. D. Power transmitt in� device, E. A. Jarvis . . . . . . . . • . . .  436.011 

Compton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 435.964 Pre •• ure relllliator. Huid. I. J. GriWn . . . . . . . . . . . . . . .  4>1i.235 
Electrical translating devices. cut-out for, C. G. Printing machine. web. W. Scott . . . . . . . . . . . . . . . .. . .  4 :)6.155 

Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  436,087 Protector. See Plan �. protector. 
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Electrolyte for Ilalvanic batteries. Irvinll & Hill . . 4.'J6.001 Pump. L. J. Genett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.2 12 
Elevator for wa.ter, sand. etc . •  A. Hoa-eland • • . . .  436.006 Pump. force. R. Bradley . . . .  . . . . . . . . . . . . . . . . . .. . . . .  4S6.HOO 
Elevator mechanism, C. WhH.tier . . . . . . . • . . . . . . • . . . .  435,907 Pumps •. rivet catcher for. J. Darltnll . . . .  . . . . . . . . .  4811.218 
HnRine .. See Steam eDizine. Radiator attachment, steam. H. E. St8.ller . . . . . . . . 436.15\J 
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Enlllne •• boiler levelin .. device for road. F. Saxon 4.'J6.267 Railway cro •• ing. McG rath & �'Inley . . . . . . . . . . . . . . . 4:16.146 
EnliZravings. makinll. D. C. Roberts . . . . . . • • . . . . . . . . . 4.'.:\6,047 Railway gate. A .  S. Hanger . . . . . . . . . . . . . . . . . • . . . .  4:\fj.286 
Envelope opener, M. Prosiluzer . . . .. . . . . . . . . . . . . . . . .  486.189 Railway grip mechanism, cable. J. H. Pendleton. 
Excel.ior machine. A. I , .  & G. D. Moore . . . . . . . . . . . . 4;16.2.'\5 4:16.103. 436.105 
Exercisinll machine. E. J. K erns . . . . . . . . . . . . . . . . . . . .  435.934 Railway sbrnal . J. Richardson . . . . . . . . . . . . . . . . . . . 4 �6,1\Jl 
Exten.ion table. L. G. Smith . . . . . . . . . . . . . . . . . . . . . . . 436.196 R .. i1ways. electriC danger and safety .ignal for. E. 
Fat. from emul.lon •• • eparating. C. D. Hellstrom 4;16.1:J� M. Burt . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . .  486.163 
J<'aucet, D. A. Ripley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406. 151 Railw.y •• electriC ligbtin" and healin..: apparatus 
Feed troullh or rack. foldin ... J .  O. Atkin.on . . . . . .  , 4.16. 1 1 2  for electriC. M. W. Dewey . . . . . . . . . . . . . . . . . .. . .  486.125 
Fence. J. W. Haynes _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4H6.286 Railways, electric sig-nal for, F. C. Schroen . . . . . . . 4::1S, 104 
Fence machine. F. W. Kremer . . . . . . . . . . . . . . . . . . . . . 436.0114 Rai lways, electriC slR"nal for .. G. A. Tower . . . . . . . . . .  4:-l6,025 
Fence machine tension device. S. Lutz . . . . . . . . • . . . •  43ti,006 Rake. See Hay rake. 
Fence making macbine. T. P. Madill . . . . . . . . . . . . . . . . 436.00 Razor. J. E. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.%,056 
)·ence post base. J .  H. ,  Jr., & A. Ramer . . . . . . . . . . . .  435.978 Becltninll chair. G. E. 1..tord . . . . . . . . . . . . . . . . . . . . . . . . . .  4H5.\JSS 
Fence. wire. D. W. Wei.er . . . . . . . . . . . . . . . . . . . . . . . . .  48".219 Reel. See Bolti ng reel. 
Ferrule for umbl'ella8 or p .. rasol •• C. E. Metzger .. 436.251 Refrlgeratlnll agent •• c\rcolating llqnefled. H. J. 
Fifth wbeel. vehicle. H. H. Uckotter . . . . . . . . . . . . . . .  �a5.\J88 Krebs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.003 
Fi le paper. II. G. Colfman . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.214 Refrl .. erator. Di Veccbio & Mlgnol .. . . . . . . . . . . . . . . .  4.16.2'18 
Filter • •  Irup. O. H. & W. M. Jewell . . . . . . . . . . .. . . . 435.971 Refrigerator crate. E. S. Thoma.. . . . . . . . . .  . . . . . . .  435.9.5il 
FiJteri oliZ apparatus, R. 1£. Miller . . . . . . . . . . . . . . . . . . . .  436.04£ Register. See Cash register. 
Filtering joint and cut·otr. E. L. Detwiler . . . . . . . . .  406.171 Regulator. See Bol I tng water regulator. Electric 
Fjr.earms, safety catch for, J.  F. Manahan . . . . . . . . .  48�.002 machine rellulator. Pressure reJ,tulator. Tem .. 
Firearms, safety lock for. L. H. Mayott . . . . . . . . . . . .  4H6.100 perature regulator. 
Fire escape M. D.  Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43S.071 Reservoirs, wuter way and gate for, T. B. Cray .. 
Fishin;< rod and reel. combined. C. B. Corbin . . . . . . 436.802 croft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486.170 
Fork. See Carving fork. Hay tedder fork. Rheostat. F. Thone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:15.965 
Ii'rame. See Spectacle frame. SpinninlZ frame. Ribbon diRplay case .. E. J. MontiJifny . . . . . . . . . . . . • • . . 435.91" 
Fnrnace. See Boiler furnace. Hot air furnace. Rinll. See Curtain ricll. 
Furnace. J .  Bielenberll · _  . . . . . . . . . . . . . .  � . . . . . . . . . . . . .  436.28.'3 Rock channeling machine. E. H. Kruger . . . . . . . . . . .  435,973 
FUrnace IlraLe. T. T. Rocbett . . . . . . . . . . : . . . . . . . . . . . .  4.'l6.19� Itod. See Flshln, . .  od. 
Fnrnlture. K .  Mil ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.041 Rol ler. See Hatch roller. 
Furnitu re fa8tenin". slatted, S. W. Perellrine . . . . . .  436,259 KoBing machine. t ire. W. P. Bettendorf . . . . . . . . . . . . 4S6,2Ol' 
(latr jolnt for ves.els. P. Ill. �·ro.tad . . . . . . . . . . . . . . . . .  435.926 Roof • •  heet metal . W. C. Berger . . . . . . . . . . . . . . . . . . . . .  435.960 
Gauge. See Carpenter's gauge. Kope clamp, H. S. Peck . . . . . . . . . • • . . . . . . . . . . . . • . . . . .  4.16,315 
Game. C. N. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . .  4.16.310 RODe or twine book. J. K. Miller . .  . .  . . . . . . . . . . . . . .  4:16.252 
Gas burner9 safety. Frechette & Dupuis . . . . . . . . .. . . 436.:mO Rai l s, reefing and fnrlinliZ. M. W. Costeno . . . . . . . . . .  436,169 
Gas retorts. apparatus for chara-ing ioclined, L. Sails. reefina- att.achment for, J. N. Furman . . . . .. . .  4.'i6.�U 

Van Ve.traut . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.029 Sa.h fastener. T. Beecher . . . . . . . . . . . . . . . . . . . . . . . . . .  436.116 
Gate. See Railway gate. Sa.h for window •• adju.table. F. W. Neumann . . . .  436.184 
Gear. C. H. Trask . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.a24 Sa.h holder. �'. �'rank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485,966 
Hear. reversing. G. R. Baldwin . . . . . . . . . . . . . . . . . . . . . .  436.072 Saw Iluide. band. J .  H. Mead . . . . . . . . . . . . . . . . . . . . . . . .  4:l6.14:l 
Gear. rever.ing. G. C. Robert . . . . . . . . . . . . . . . . . . . . . . .  436. 19.1 Sawmill do". M. E. Ben.on . . . . . . . . . . . . . . . . . . . . . . . . 4J6.203 
Glass. making, F. J..tannoy . . . . . . . . . . . . . . . . . . . .  , . . . .  435.9.'-16 Saws. l.'Jevice for ronndinll up circular. Jordan & 
Glove. corn husking, Bertbeau & Hoegren . . . . . . . . .  4:i6.206 Marihew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . .  4B6,o.>j9 
Glove fastener, T. R. Hyde. Jr . . . . . . . . . . . . . . . . . . . . . .  4S6. H 17 @;chool seat and desk, S. W. P�re,;zrine . . . . . • • . . . . . • .  486.:58 
Glove fa�tener, J .  R. Smith . . . . . . . . . . . . . . . . . . . . . . . .  4b6.1.5R Screen. �ee WindOW scre'en. 
Governor, pnazine. W. D�fJnis . . . . . . . . . . . . . . . . . . . . . . . . 4.--l5.Q23 I Screenjnll do vice, R. R. W. · lItters . . . . . • .  · • . . • • . . . • . • • .  486,049 
Governor. tydraullc. E. J. Wood . . . . . . . . . . . . . . . . . . . .  4:16.1R4 Screw and clamp. box. P. N. Bailey . . . . . . . . . . . . . . . . .  436,202 
Gl'ain .pout. S. B. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.1b.968 cotting at.ta�bment. W. l!lvan8 .. . . . . . . . . . . . . . . ·436.078 
Gr .. te and .tove. combination. M. Dallas . . . . . . . . . . . 4i15.!lb5 ytbe bandle. W. H. Dodge . . . . . . . . . . . . . . . . . . . . . . . . 4l!6,22O 
Grease trap. J. llemarest . . . . . . . . . . . . . . . . . . . . . . . . . . . . 436,124 at. See Car .eat. School .eat. Vehicle seat. 8rI1l11l111C mill, roller. W. D. Gra}' . . . . . . . . . . . . . . . . .. . . � parator. See Steam separator. 

Sewing machine bobbin retaining deVIce. F. Kern 4:16.002 
Sewing macblne feeding mecnanl.m. W. F. Dial . .  4.'l6,C1/i3 
Sewing macblne feeding mechanism. Dial & Os-

trom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.'l6.054 
Sewinll machine shuttle. Diehl & Brandt . . . . . . . . . .  435.144 
8ewinll machines for sewing loops to fabrics, at-

tachment for, W. C. Trask . . . . . . . . . . . . . . . . . . . . . . .  43R.026 
Sewing on buttons. macbine for, J. D. Stlrckler . . .  486.321 
Shade fixture. window. C. H. CI08e . . .. . . . . . . . . .. . . . .  4:l6.121 
Sbapinj( and slottln" machine. C. A. J ueng.t . . . . . .  436.1S9 
Sheaf carrier. ,�. M. Peterson . . . . . . . . . . . . . . . . . . . . . . . . . 486,188 
ShIngle t.rimmiDI!{ machine. G .  McdeaD . . . . . . • . • • .  436,146 
Show ca.e. H. Holtmann . . . . . .  . . . . . . . . . . . . . . . . . . . . .  4J6.135 
Signal. See Railway S il<l1&l. 
Size mark •• device for dl.trlbutlng. C. R. Hoag . . . .  435.9!1!1 
Sled. J. O. Norden.trom . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  435.1Il4 
Sled brake. W. H. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.'l6.3 12  
Sleigb. bob. C. NlcboI8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436,251 
Snap .witcb. double pole. H. H. Crowell . . . . . . . . .  436,12'2 
Sn .. p sWitcb. reclprocatinll. Gibbs & Perkins . . . . . 436.080 
Snow pJow, 1..t . •  1. Bergendah l .  . . . . . . . . . . . . . . . . . . . . . . . 4:i6.2GI 
Soap cutter. G. W. Sample . . . . . . . . . . . . . . . . . . . . . . . . . .  436.1\16 
Soap, securing anchors within cakes of, F. W. Os-

trom.  . . . . . . . . . . . . . . . . . . .  . . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  435.946 
Solderina- iron. eleQtric, C. E. Carpenter . . . . . . . . • . .  436.1 19 
Sole pre •• ing machine. Coy & Pattl . . . . . . . . . . . . .. . . .  4.'l6.0."14 
Spectacle frame. H. �'. Bode . . . . . . . . . . . . . . . . . . . . . . .  435.\l(j1 
Spmning frame. J. Porritt et al . . . . . . . . . . . . . . . . . . . . . .  400.32tl 
Spinning machine, J. H. Potter • .  Jr . . . . . . . . . .. . . . . . . .  4;)6.811 
Sprinkler. See Automatic sprinkler .. 
Stacker. W. H. Rou.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:15.960 
Stake pocket. J. H. Evan . . . . . . . . . . . . . . . . . . . . . . . . . . .  4;16.076 
Stamp canceler. O. Alberti . . . . . . . . . . . . . . . . . . . . . . . . . .  4:m. l11  
Stamp. steam ore. C. W. '!'remain . . • • . • • • . • • • • . . • . .  4·«),021 
Stand. See Type c .. se .tand. 
Steam boiler. G. A. Colby . . . . . . . . . . . . . . . . . . . . . . . . . . . . 436.0113 
Steam boiler. J. G. Daile . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:'6.12:; 
Steam engine, A. Hjelte . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.'1.<;.910 
�t::: :::!�:tJ:: It ����l:� . : : . : : : : : : : : : : : . ::·: ::: ::::� 
Steam trap. E. D. Stockton . . . . . . . . . . . . . . . . . . . . . . . . . .  4:16.2!l4 
tltereotype plate bolder. S. D. Tucker . . . . . . . . . . . . .  4:\6.028 
Stirrup. P. Hise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:1Ii.!l3'l 
Stool . boot'or .hoe fitter' •• W. C. Wetherell . . . . . . .  436.092 
Stopper. See Bottle stopper. 
Stove. hydrocarbon. W. C. Hulett . . . . . . . . . . . . .. . . . .  436,240 
Straw cutter. H. H. Kendrick . . . . . . . . . . . . . . . . . . . .. . .  435.�n 
Stutr cbest •• agitator for. Currier & Brendel . . . . . . .  436,015 
Su.pender •• T. D. Day . . . . . . . . . . . . . . . . . . . . . . . . . .... . 4<16,09.5 
Switch. See Electric .witch. Snap .wltch. 
Table. See Ext.en.lon table. 
Table. J. B. Sweetland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 436.272 
Tack puller. C. H. Siocom . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.157 
Tambourine, G. Van Zandt . . . . . . . . . . . . . . . . . . . . . . . . .  4S6,OHt 
Tanning hides, T. J...t. Crafton . . . . . • . . . . . . . . . . . . • . . . . .  4·�5,922 
Temperature regulator. J. F. McElroy . . . . . . . . . . . . .  "" 6.1145 
Tbrashlng macbine .. nd separator. J .  P. Monnett. 436.182 
Ticket caset J. K. DeminJl . . . . . . . . . . . . . . . . . . . . . . . .. . .  486.05'3 
Ticket, railway passenger, R. R. Metheany • . . . . . .  4:#).289 
Tile, i l Inmmating, J. Jacobs . . . . . . . . . . .. . . .. . . . . . . . . . . .  4:16,0R3 
Tile. i l l uminating. J. W. Mark . . . . . . . . . . . . . . . . . . . . . .  436.080 
'I'ime report sheet. J. )1 . McNam'lr . . . . . . . . . . . . . . . .  436.147 
Tire for CYCle •• wheel. J. B. Dunlop . . . . . . . . . . . . . . . .  435.995 
Tobaccn cutter, G. H. Karnest . . . . . . . . . . . . . . . . . . . . . .  436.1100 
Tobacco leave •• treating. C. J. Syme . . . . . . . . . . . . . . . 435.962 
Tobacco, machine for manipulatina- floe-cut, R. 

W. Cotree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.082 
Trace carrier, W. D. Mitchel l . . . . . . . . . . . . . . . . . . . . . . . . ��.25a 
Track layll1g apparatu •• R. E. Hurley . . . . . . . . . . . . . .  486.0:l7 
Traction apparatus. electrical, W. Stephens . . . . . . . 43.l).98.� 
Transom lifter, H. A. Ber.nett . . . . . . . . . . . . . . . . . . . . . .  4:-J6.065 
Trap. See Anlm .. 1 trap. Grease trap. Steam 

trap. Water trap. 
Trigger lock • •  afety. I,. H. Mayott . . . . . . . . . . . . . . . . . .  "16.099 
Trougb. See Feed troul{b. 
Truck Bnd tilting device. barrel, J .  E. tJunkins . . . .  436,040 
TrUCk. car. A. B. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.'15.918 
Trus •• A. D. Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4aa.270 
Twine. G. L. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.i6.261 
Twine holder. automatic, W. N. Candee . . . . . . . . . . . . 4S6.SOl 
Type case stand. fol<linll. D. B. Bn.h • •  1 r . . . . . . . . . . .  4.'l6.211 
Type distril:lntinp- apparatus. J ohnson & J...tow •• . . . .  436,0.19 
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Valve, air brake. A. R. Boluss . . . . . . . . . . .. . . . . 436,298, 
Valve controller, electriC, H. W. Deeds . . . . . . . . . .  . .  
Valve Ilear. J..t. ('zischek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4::1b,994 
Valve Ilear. E. Roy . . . . . . . . . . . . .  . . . . . . . . .  . .  . . . . . . . . .  436.236 
Valve. hydraulic elevator, A. Kleckbefer . . . . . . . .  436.245 
Valve, regulating, T. H. Holmes . . . . . . . . . . . . . . . . . . . .  436, 1 77 
Vaporizer. G. M. Sberman . . . . . . . . . . . . . . . . . . . . . . . . . .  4."16.063 
Varnisb tan ks. combined strainer and discharKe 

cock for. n. T. Crockett . . . . . . . . . . . . . . . . . . . . . . . . . .  435.921 
Vault cover. ventilatinp-. J. Jacobs . . . . . . . . . . . . . . . . . . 

Vegetable fol icer. C. Schnetzer . . . . . . . . . . . . . . . . . . . . . . .  
Vebicle brake. T. S .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  436 
Veblcle Ilear. G. A .  W. Robert.on . . . . . . . . . . . . . . . . . .  486 
Vehicle runninll liZear, J. E Locke . . . . . . . . . . . . . . . . . .  436, 
Vehicle runninll Jlear. A. B .  Stevens . . . . . . . . . . . . . . . . 4:16, 
Vebicle .eat. J. �'. Hoodrlch . . . . . . . . . . . . . . . . . . . . . . . . 436. 
Velocipedf", N. M cKee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  430 
Vendin" machIne. E. S. Doubleday . . . . . . . . . . . . . . . . . 4'16. 

;!:h�ri'�igaghl��:P�. if: ·Be·ribO';':::::::::::::::: . :. : :  ��:lm 
WasbinJit machine .. W. �1 . SalZe . . . . . . . . . . . . . . . . . . . . . . .  436,om 
Watch demagnetizer. C. �'. Berlin . . . . . . . . . . . . . . . . . .  436.� 
Watches. repeatinll attachment for, F. Terstegen 4.'-16, 1 62 
Water beater. A. P. Monnier . . . . . . . . . . . . . . . . . . . . . . .  436.254 
Water trap, double sealed. R. Baker . . . . . . . . . . . . . . . . 4:16, 11'  
Water Wheel. A .  P"trick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48b,291 
Waterer. automatic .t.ock. H. Hubbard . . . . . . . . . . .  436.082 
Well •• device f"r operating 011. W. M. Copeland . .  436.21ti 
Wheel . See Fiftb wheel . Water wheel . 
Wheel. W. J .  Brown . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . .  4S6.96.� 
WhiWetree hook. A. T. Fox . . . . . . . . . . . . . . . . . . . . . . . . . .  4df1.2'.!9 
Windmtl l .  R. B. S inclair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:lfI.2HS 
Window. folding bay. (1. Fredrick.on . . . . . . . . . . . . . . .  436.066 
Window screen. F. A. Edwards . . . . . . . . . . . . . . . . . . . . . .  4.'iti.1i iJ 
Window screen, M. & G. NeIAon . . . . . . . . . . . . . . . . . . .  ,:l5.1" 3 
Wire coi l inll apparatus. T. C. McPhp.rson . . . . . . . . . .  4a6.2.ljfi 
Woodworkln ... ornamental . F. Ko.knl . . . . . . . . . . . . . .  406.041 
Wrench. See Nut wrencb. 
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('ane or umbrel la handle. A. Ro.en.teln . . .. 20.143 to 20. 1 50  
Caster. D. [{ .  Alden . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2O.la4 
Cburch pew. S. Sprinll.teel' . .  ' . . . . . . . . . . . . . . . . . . . . . .  20.151 
Escutcheon. etc . .  W. H. Freyfollle . . . . . . . . . . . . . . . . . . .  21 1.188 
Fence post stub. H. L. Ennes . . . . . . . . . . . . . . . . . . . . . . . . .  20 137 
Band bag. lady·s. O. A .  Lehman . . . . . . . . . . . . . . . . . . . . . . 20,15.1 
Mirror frame. etc . •  B. F. Burnett . . . . . . . . . . . . . . . . . . . . 20.186 
Mop rubber. f'mitb & Jack.on . . . . . . . .  . . . . . . . . . . . . . . .  20.162 
Poker. J. W. Hoop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.142 

���;�!':cfg���nxd.
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Show case, J. J .  Dunn . . . . . . . . . . . • . . • . . • • . • • • • • . • • . . • . .  2O,lf4 
Stove. oU. Gold.tein & Block . . . . . . . . . .  . . . . .  . . . . . .  20.139 

TRADE MARKS. 

Almond paste for making macaroon •• Chapman & 
Smitb ComDany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.416 

Anaillesic preparations. A .  F. Poirrier . . . . . . . . . . . . .  18.4:13 
AntiseptiC. and .. ermlclde •• E. T. J e.ter & Co . . . . .  1&.400 
Blood purlHer. and alterRtives. B. C. Nye Medical 
Cab��1. 9r�'lT.:�:�:r.�
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Ullars, Strong, Cobb & eo . . . . . . . . . . . . . . . . .  . 18,407 
Ci�ars and ciuarettes. Ftss & Doerr . . . . . . • . . . . . . • . . . .  18.400 
Cotton Ilood�. Neuss, Hesslein & Co . . . . . . . .  . . . . . .  18,426 
Cyclopedia. of the manutacture. and product. of 

the United Stal.e •• See .. er & Guern.ey Com· 
Dany. . . .  . .  . .  . .  . .  . . .  . . . . . . . . . .  . .  . .  . .  . .  . .  . .  . .  . . . . . . .  18.406 

Elect.ric and telephonic wires, coverinJ[s for. Bos-
.ton Rubber Sboe Company . . . . . . . . . . . . . . . . . . . . . . .  18,402 

Fil ln .. binder. for bil l. and document •• Detre & 
Blackburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.418 

Iflavorinll mixtures for beverlLliZes. G. R. Ratto . . . . .  18.428 
HaIr. l iquid toilet preparation for the. E. S. Coucb 18.417 
H"siery. M. S. Escne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8.411 
Medicated prune Rirups. C. H. KI.uenber .. . . . . . . . . . .  18.408 
Mortar or plaster compounds. t

i
nters for. T(ich 

Brotbers . . .  . . .  . . . . . .  . . . . .  . . . . .  . . . . . .  . . . . . . . . .  18.415 
Ointment. fa.ce hleachimz. A .  H .  McDonnald . . . . . . .  18,410 
Paint for boat bottomf';. anti-foulinliZ, W. H. Weeks 18.424 
Pla.ter.of-paris. J .  B. King & Co . . . . . . . . . . .  . . . . . . . .  18 .425 
Soap. B. B. Turner . . .  . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . .  1 8.423 
Suppositories for uterine diseases, Dr .. J. Mo:ffatt 

Medicine ('0 . . . . .  : . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.421 
Tobacco. cbewin". Fulton & Bro . . . . . . . . . . . . . . . . . . . . .  18.404 
Underwear and hosiery, G. V. Krauss . . . . . . . . . . . . . . .  18,420 
Washin..: powder. Reymar & Co . . . . . . . . . . . . . . . . . . . . . .  18.414 

�r.::�fio�de�:�?��l;reiiei-·& co·.:·.·:. : : : ·. ·. : : : : : : : : : : :  l�:� 
A Printed eopy ot the .peClHcatlon and drawin .. of 

any patent in the foreJitoing list will be furnished from 
this office for 25 cents. In ·ordertna- please state the name �� �i������;��·rf:;e��r��lfed. and remit to Munn & 

(1Rnn dlau PRtentM may now be obtained by the 
inventors for any of the inventions named in the fore
gOin .. Ii.t. provided they are 8imple. at a cost of $4It 
each. If complicated. the cost will be a little more. For 
run Instrnotion. addres. Munn &; Co .• 361 Broadwa),. 
New York. Other foreign patents may also be obtained; 

rSEPTEMBER 20, 1 890. 

In81dtt ,JaKe, ttneb In8ertlon - • •  ,.� ce n t. a IIDe. Back I'Rce . .. neb I n sertion _ • •  81 .00 n ! i lle.  
The Rbove are charJites per alZate line-about eiR"ht 

words per Hne. This notice shows the width of the Ifne. 
and is S9t in agate type. EnJlravioJls may head adver
tisements at the same rate per 8Jlate line. by measure
ment, as the letter press. Advertisements must be 
received at publication office as early as Thnrsday morn
mg to appear in next issue. 

U SE A DAMANT WALL PLASTER 
It i. H a r d .  U enae, and Ad. 

hesive. Does not check or Cf'ack. 
It is impervious to wind. water. 
and disease Ilerms. It dries in a 

bour.. It can be applied In 
kind of weather. It is in gen-

;t�;;;iXi;ig:u .. Liii
ic .. e

:
��e3 ::�r�:

d for the 

Addre •• ADAMANT MFG ,  CO. 
309 .K. t� ell e8ee !"O t  • •  ��::!:�� ______________ ���· y�r�n�c_Il M_e_._N_' . __ Y_. 

ALUMINUM BRONZE AND B RASS 
as a .ultable material for Propeller •. - A paper by 
Eugene H. Cowie •• discu •• ing tbe various materials tbat 
have been u.ed In tbe con.truction of prupeller wbeels. 
�e�ru�i����:�:::

i
�r��z��v:��,.��!::�s C��:i��3f� 

lSCIEN'l'IFIC AMEIHCAN !SUPPLEMENT. No. '14G. Price 
10 cent.. To be had at tbls oWce an" from all news
dealers. 

SEBASTIAN"MAY & 
Improved Screw Cutting 

�:=e�LATHES 
Drill Presses, Chucks, D rills, 
Dogs, and machinists' and ama
teurs' outfits.  Latkes on trial. 
Catalogues mail ed on apphcation 
165 W. 2d St., Cincinnati, O. 

Screw Cut;. ting AutQooo matic CroB' Feed, etc. 

Catalogue Free 
ofall onr 

THE E S T I M A T I O N  OF M I N U '!" ,; 
�uantities of Gold.-A paper by Dr. George Tate, F.I.C . • 
d;·�fih���:��fhl��

W
a S;8'l'��:; �eq�:t��}ft:3�M, ���h 

accurscf as to satisfy tbe most caJ'tlous mlnn. Con· 
tained In SCI1l::NTIlI'IC AMERTCAN SUPPLEMENT, No. 
'1 G 1. Price 10 cent.. To be bad at this Office and from 
all newsdeal ers. 

ROC K D R I L LS 
AIR COMPRESSORS , 

M I N I N G  A N D  QUAR RYI N G  MAC H I N ERY, 

Ingersol l - Sergeant Rock Dri l l Co. 
N o .  1 0  PARK PLACE, NEW YORK. 

Send for Complete Priced Catalogue. 

THOMAS ALVA EDISON. - A  BIO· 
graphical .ketch of tbe /Cl'eat Inventor. with full-page 
portrait from a recent photogra[lh. Contained In SOlEN
�'Il!'1C AMF.RICAN SUPPLEMENT. No. 7 4 6 .  PrIce 10 cents 
To be had at thi. oWce and from all newsdealer •• 

53 PRINTING PRESS. �HI�fl��; 
logue for two stamps. Kelsey & Co., Meriden, Conn. 

AN EW CATALOC UE 
VALUABL�PAPERS 

Contained In SCIENTIl!'IC AMERICAN SUPPLEMENT. sent 
fru of chflr(lll to any address. 

M U N IC  & CO.,  361 Broadway. New York. 

R A D I O PHONY.-BY ALEXANDER 
Graham Bell. A lectnre delivered in tbe Sibley College 
course. Contained In SCIENTIFIC AMERICAN SUPPLE
MENT. No. '149. Price 10 cents.' To be had at this 
oWce and from aU neWSdealers. 

Fine Taps, Dies. Reamers, Etc. 
� " .  � � { �C:�l:GBTml\lG� - -

V"'.JV '" � ,  

Lfgb tninc Rll d Green River Screw Plates. 
Bolt Cutters. Hand and Power Drilling Machines. Punch

ing Presses, Tire Benders, Tire Upsetters, and oth. 
er Labor Saving Tool.. Send for Price List. 

WILEY & RUSSELL M FG .  CO. , Greenfield ,  Mass. 

E d co Syste m.  
Comi8lete Electric Ligbt and Power Plant.. E1ectrio 
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THE ELECTRO DY NAMIC COMPA N Y, 
:a:u Carter St., Pblla.. Pa. « Broadway. New York. 

© 1890 SCIENTIFIC AMERICAN, INC.
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,'!echnical '! reatises , 
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A NDRE!!I.-A Practical Treatise on the Fabrication 
of Volatile and Fat Varnishes, Lacquers, Siccatives, and 
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Leathcr.- Edited from the German by W. 'i. Brannt. 11 
Illustrations, 316 pages, 12mo. Price . . . . . . . . . . . . .  $�. � o 

R A U J<: lt lI A � .-:-A Treatise on the MetalIurgy of 
Iron and Steel . Sixth edition. revised and enlarged. 
Illustrated, 523 pages, 12mo. PrIce . . . . . . . . . . . . . . $2.00 

J'titufifi t !tutrita:u. 
N EW YORK  BELT INe  A N D  PACKI NC 02: 

JOHN H. CHEEVER, Treas. 1 6  PARK ROW, N ew York. 
O J,nEST and LARGEST Manufacturers in the United States of 

RUBBER FABRICS 
For Mechanical Pu rposes. 

B E LT I N C ,  
Packi ng, a nd H ose. 

R u bber M ats, M atti n g, and Sta i r  T read s. 

".� � 

Ill.rc"l TEST \-I())L o =m,-o - � 0-- ",,-
_� -�=-Rubbe .. Pnmp Valve"1, Slc

c:
cle Tires, Tubing, '1' e n n i 8  Soli ng. 

Rub el' ement. 'if�tbec;aA���':: {t��r.�l·C!��":'p " i n 8, Washers. 
VU),CANITE EM HRY WHEE LS. Rubber !Sheets. Strfp . ,  :O;RW BRnds. Stopples. 
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PROPO S A LS. 
pr8�:]���8u ���. AIR��� N�:::i'fe�'¥!��e;;!�G1�::B� 
]8. ]B90.-'-Sealed proposals, in triplicate. wil l be received 
at thiR office until 3 P. M . •  1.'uesday, September 23. 1800, · 
for part con�truction and completion of Lock No. 1 . 
Cumberland River. near NashVIl le, Tennessee. Bidder!!t 
are invited to be prt'sent at opening of the bids. The 
United Stateb reserves the right to rejeet any and 3 1 1  
proposal s. 'l'he attention o f  bidders is invil ed t o  t h e  
Acts o f  Congress, approved �'ebruary 26. 1885, and Feh
ruary 28. 1887, vol. 28, page !l32. and vol. 24,  page 4 U.  
Statutes at Large. Specificattons and blank torms f� o j. 
proposals will be furnu�hed on appl ication at this oftke. 

J.  W .  BARLOW. Lieut.-Col. oj Enqine"l's. 

N O W  R E A D Y .  
In RD.-The American Practical Dyer'. Companion. 

Embracing in all over BOO receipts for Colors and Shades, 
accompanied by 170 dyed samples of raw materials and 
:fabrics. 388 pages. Price 

.
. . . . . . . . . . . . . . . . . . . . . . · . $ 1  O. 00 

II RA N N l' .-A Practical Treatise on the Raw Ma. 
terials and tbe Dlstilladon and Rectification of Alcohol, 

SA LESROOMS :-Pbiladelphia, 80S Chestnut St.; Boston, 62 Summer St.; Chicago. 151 Lake St.; Minneapolis, 28 E South 2d St.; Cleveland, 176 Superior St.; San }l'rBncisco. 17 Main St.; Detroit. 16-24 Woodward Ave. • European Branch. Pickhuben 5 Hamburg (Freibafengebiet) Germany. xperlmental 
Remington 

MACHINE-MOLDED 
�Cience, 
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T. Brannt, SI engravings. S30 pages, 12mo. Price. $2. 3 t'J  
R it A  N N T. -A Practical Treatise on Animal and 

Vegetable Fats and Oils : comprising both FI <ed and 
Volatile Oils, their Physical and Chemical Properties 
and Uses. The manner of Extracting and i{eflning 
them, and Practical Rules for rl'esting them. as well as 
toe Manufacture of Artificial Butter, Lubricants, in
cluding Mineral Lubricating Oils, pte., and on Ozokerite. 
Edited from the German and other sources by W. T. 
Brannt. 240 engravings, 730 p�es. 8vo. Price . . .  $7.30 

n itA NNT.-A Practical Treatise on tbe Manufac
tUre of Soap and Candles : comprising the Chemistry, 
the Haw Materials, the Machinery and Utensils, aDd 
VariOUS Processea of Manufacture, including a great 
variety of formul..,. Edited chlefiy from the German 
by W .  T, Brannt. 163 engravings, 677 pages. Rvo. 
l'rice . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $". �O 

U R ,' N 'i 1'.-A Practical Treatise on the Manufac-
l�:"�e�a�l�

g
.;'f ��t:-���

t
f�g�i�'i,';e�

n
�y ���I':i'!."ri'J 

}r,vaporatioD ; preparation of Fruit Butters, Jellies, Mar-
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B ltA NN'I'.-The MetalliC Alloys : A Practical Guide 
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Coloring of AIl"ys, etc. Translate ... and edited chielly 
from tbe Germ ,n by W. T. Brannt. '16 engraVings, 4t8 
pal(es. 12mo. Price . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  $ ·!. � O  

( : " .:W.-A Practical T.eatlse on  Petroleum : Vom-
�f}:t��y�
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Transportation i together with a description of Gail 
Wells, the Application of Gas as Fuel. etc. lIy BenJ. J .  
Crew. With an  Appendix on  the Otl RegIons and the 
Geology of Natural Gas in Pennsylvania and New York. 
By ehas. A. Ashburner. 70 engravings and two "p1ates, 608 pages, 8vo. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1!li3.00 

f '  It I ST I A NI.-A Tecbnical Treatise on Soap and 
Candles. By R. S. Crlstiani. 176 engravings, 581 psges, 
8vo. PrIce . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 7 . 5 0  

C n I S1' I "  N I .  -"Perfumery and Kindred Arts : A 
Comprehensive Treatise on Perfumery. By R. S. Cris-
tianl. 398 pages, 8vo. PrIce . . . . . . . . . . . . . . . . . . . . . . .  $3 . 00 

orOur new revised catalogue of Practical and Scientific 
Books, 8ti pages, 8vo, and. our othe'r cataloqu.es and circulars, 
the whole covering every branch of Science applied to the 
..4178, sent .free, and. free oj postage. to any one in any part of the world who will jurnish 'US with his address. 

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

810 Wal n ut St., Philadelphia. Pa • •  U. S. A .  

TH E I J!:�it��� ��:lt��� :�r�
o
����rw��: 

A.M E R I CAN I t  I s  a great book and remarkably 
hand!!tome besides. "_1\1". Y. Herald. 

RAI  LWAY With 2 25  illustrations. 8vo, half 
leuther, $6.00 net. 

•• * Send to pubLishers for fun descriptive circular. 
CHARL E S  SCRIB NE R' S  S O NS, 

743-743 Broa d way , New York. 

The CHANDLER 
W ATER MOTOR 

Works well on I,ow and HllI'h 
Pressures. 

Single, Duplex, Triple, and Quad
ruple Automatic P I S'I'ON MO
Til RS,adapted to all classes of W()Tk. 

Send for Circulars. 
W M ,  H. LOCK, Buffalo, N, Y. 

TH E TEAC HIN G 01<' SClEN C E . --
Report, of the British ASSOCIation Committee appointed 
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SC IE�TIl!'IC AMERICAN' SUPPLEl\1E�T. Nos. 134 and 
7:13. Price ten cents eacb. To be had stthis oHice and 
from all newsdealers. 

Eight Light Dynamo 
IllUstrated in SUPPLEMENT, 

No. tiOO. 
CASTINGS and MATERIAL 

furnished. 
Send 25c. for im�tructiollS how 

to bund and improve. 
'VV_ 8_ �X8E1:C>JP. 

958 GRAND AVENUE. 
New Haven, Conll. 

Standard Typewriter C E A R I N C .  
Drivi ng Plant for Cable Railways. 

LEFFEL TURBINE WATER WHEELS. 
Shafting, Pu l leys, and Hangers. 

Mixer. a n d  G e neral O u t fi t  for Fertilizer Work8 
N. B.�Special attention given to Heavy Gearing. 

Factlities tor the heaviest class of machinery. 

GOLD MEDAL-PARIS ExPOSITION, 1889. Robt. Poole & Son Co. ,  Baltimore, Md. 
Wyc koff, Seamans &. Bened ict 

327 BROA D WA Y, N EW YO RK. 

Hoskins' Patent Hydro-Carbon 
B L O W- P I P E  A N D  ASSAY FURNACES. 
:3e����. :coo�6�rcaf���! 

able. and aut omatic. 
Send for Price List. 

·<",,!i!!ii;.�!l!!!oUjl;;;;;� .• � •• W
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HOMEOPATH Y : ITS PRESENT RE-
lations to the People and to tbe Old SchooL-By W. 't'od 
HelmUlb, M.D., LL.D. An addre8s delivered at tne 
inangurul exercises of the New York Homeopathic 
Medical College and Hospital, January 7, 1890. Vont"in
ed in SCIENT IFIC AMERIC.A� l::;UPP1. li::M ll:Nr, No. 1' :> 0 .  
Price 10  cents. To be bad at  tbls office aud from al\ 
newsdealers. 

STEVENS l'A'l' E N T  

I N S I D E  FI R M  J O I N T  CALI P E R S  
No. 66 C .  Price per pair, by mail postpaid. 

3 incb . . .  $0.35 1 6 mcb . . . . $0.85 1 16 Inoh . . . .  $0.85 
4 .. . .  . 0.45 8 .. . . . .  0.75 12 .. . . . .  1.00 
5 " . . . .  0.55 
b:;t"g�o�; iri
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Ideal and Leader Spring Dividers and Cal
ipers, Surface Gauges. and Fine Machinists' 
Tools. lIT' illustrated catalog1J.e free to all. 
J. STEVEN S A ltMS & 'l'OO L (; 0 . ,  P .  O. Box 230 ,  Cbicopee Falls. Mass. 

TO BUS INESS MEN 
The value Qf the SCI ENTI FIC A MERICAN as an adver

tisinR' medium CannOt be overestimated. Its circu JatlOn 
is many times jlreater than that of any similar journal 
now published. It g09S into al t  the Stales and �['errito
riea. and is read in all the principai l ibraries and reading 
rooms of the world. A business man wants something 
more tha.n to see his advertisement in a printed news
paper. He wants Circulation. This he hap: when he 
a.dvertises in the SCIENTIFIC AMEltTCAN. And  do not 
let the advertising a�ent intluence you to substitute 
some other paper for the SCIENTIFIC A MER1CAN. when 
eelecting a list of publ icatioD!� in Wlllca you deCIde It is 
for your interest to advertise. This is frequently done, 
for the reason tnat toe allent !lets a Jarger commiSSiOn 
trom the papers havinll a small Circulation th",n is allow� 
ed on the SCIENTIFIC AMERICAN. 

For rate� see top of first column of this paliZ:e, or ad
dress M U N �  k CO • •  l'ubU8" .. r8, 

:lti1 B r oadway. New Yorl •. 

; ::::���)ij THE F RE D' K  C R A N E CHEMI CAL C O . . �� ��// /' �'I S H O R T  H I L L S , N . J .-B O X 9 I A: l"'ii:"'A �ol1lll - &ftIi��, Z A P O N S . B R U SH & D I P. L A C Q U E R S.VAR N I S H. S H E LlACS.B1ACKS . B R I LLtANT & D EAD. �� �!�;;:jj J APAN S . A I R  DRYING . ENAM E LS .l R A N S PARE NT. FOR MeTAL AND WOOD. PROO F AGAINST � A C I D S  A N D  A L K A L I E S . - WRI TE FOR CATA L O G UE .-

NATXC>NAL 
STEEL � i 

TUBE CLEANER _--

I NJo��n'!�.;:, �rlJ:�l�!t!,lty ,?J1��e�[,��
i
��:Il�;'d� 

All kinds first-class lathe, planer, and bench work. Par
ticular attention to special machinery, t()ol�, d ies, and 
press work. Safety COI.stl"Uction Co., Ha &. 145 Elm St., N. Y 

Barre l ,  Keg, Hogshead 
AND 

STAVE MACHINERY. 
Over 50 varieties manu

factured by 
E .  &. B.  H o l m e s ,  Truss Hoop Driving. BUFFA l.O, N. Y. 

ALSO A FUM, LINE O F  WOOD WORKING MACHINERY. 

RAN K S  THE HIGHEST 
Eudorsed by the best Engineers. 

C H A L M E RS - SP E N C E  CO. 
O ffi c e ,  �9 Libertv Street, 

Works, 419·425 E. Eighth St.,New York 

TO MAN U FACT U R ERS l 
A prominent suburb of Chicago. having excel .. 
lent railroad facilitie� will donate land free 
to munufacturing institutions desiring a loca
tion. Address, CHIC A G O-PO RTER HOM E 
IN VESTM KNT CO., CHICAGO, ILL. 

FAM I LY I C E  M A C H  I N E  Making 1 to lS lbs. Get "Ne_ York City I n  your Vest Pocket" by operati0n.Price A Guide-Directory of Notable Feature, ; 76 pages Rnd '10 to $185. L. Dermigny, 126 West 25ttl St .. New York. a Map (neatly bound in cloth), 25 Cents. Address, 
OTTO SCHUMM, 8 Dana St., Crescent Beach, MRss. 

T R A N S MI SSIO N OF POWER BY MA-
ni la Ropes.-By John Greg". A paper dISCussing the 
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eom6 large American factories. With 4 figures. Con
tained in SCIENT IFIC AMElUCA:'IJ SUPPL }!;MEST, No. 
7 .j 1 .  Price 10 cen ts. To be bad at this office and from 
all newsdealers. 

p E R FE�£visP "!!� I l  E 
The Kocb Patent File. for preservln" newspapers. Mag. 
azlnes. and pamohlets, has been recpntly improved and 
:price reduced. �1\bscribers to the 8cn:NT IF IC  AMli:HI
CAN and SC I E STIJ!'IC AM ER}('A" 8UPPLEl\1 JtNT can be 
�'gJ'�I�� ff�l�
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'.' SCIEN'rlFIC A ,'I E RICAN " In &tilt. Necessary for 
eve_l'J' one W80 wishes to preserve the paper. Address !tU; fI S k CO • •  Puhllshers SOIlmrnrlO All&RICAN. 

RJ... !E"A�ST����� 
IN THE WORLD. 

...-Speed, Comfort and Safety. 
AGENTS WANTED. 

Large Illustrated Catalogue sent Free to any Address. 
THE EAGLE BICYCLE MFG. CO., 

STA:M:FORD, CONN. 

TH E  PEN NA. DIAM O N D  D R I LL &, MFG.  CO. 
B I It D S  1I0RO, I' A . ,  Builders of High Clas, 
Steam Engines. Diamond Dril ling and General 
Machinery. Flour MllI Rol ls  Ground and Grouved. 

DESI U A  IH,E OF FICE .. to rent, singly or in Builes. 
in the BIBLE HOUSE, A stor Place. with steam 

heat, electric lights, elevators, and all modern con� 
veniences. Rents moderate. 

WILLIAM FOULKE, Treas., Room 6. Bible House. 

�.ODELL Double Case TYPE WRITER 
.. It.has '78 Chacaclers, aDd i� the onty Type Writer 

� wlth Check Perforator attachment. b fast taking 
� the lead of &11 Type Writers. Larger sales than = _ all otheTS combined. Send tor circ ulars. o , - ODELL TYPE WRITER CO., 85 Fifth Av. , Chicago. 

DEAFNESS '" HEAD 1I0lSES CURED by Peck'. INVIS1BLE TUBULIoR EAR CUSHIONS. Wbi.pers beard Com
fortable. SuccesRtul where all Remedies FAIL. Ills. book&:;; proofs trep. Address F. IIISfOX. 858 Broadwa,., New York. · 

EXP E R I M E NTA L M U D E t" PATTER N S  
, a n d  El f'ctri cal WOl'k. 

SpeCial Machinery. E. D. STIFF, G7 �.  Canal St., Cbica,w 

Inventions Developed, 
Experiments made, investigations fur
thered,  etc. We have a machine shop 
adapted to all such work, with first-class 
men and facilities. Primer to send. 

'"I TUE JONES BROTHERS ELECTRIC CO. CIN 'T I ,  o. 

I IIY£IITIDJIS PERFECTED, DETAIL DRAWIIIGI, PATTERNS, 
CAITlIIGS,  MOULDS,  MODEll, S PECIAL TOOLS, DIES,  J I GS, 
1I0Y£LTY AIID DUPLICATE WORK. CIRCULAR 'EIIT. 

A.  J .  WEED a CO. , 106 a 1 0 8  LIBERTY ST . •  IIEW YO.1. 

A . :C- -" E S  N E W Be S E C O N D  H A N  0 -. . II M y pE WRITE R.  I A L SO RENTED� CYo , ,,01'& TYPEWRITERS A ,  B O U G HT. S O L D  AND ",.G E D .  

VAT/ ONA!. � E X C HANGE I AN ' W H E R E  I N  �� / "�s �� ,>I 
J \ - fH1 "' l r O ' TH F  u . s ,  ' ' T O� R P ''\ " -0 ,/ 

, 200 lASALLE ST \, , ,1\1. . N E W  A-A�O' H N APP c l ,nON 

By GEO, M, HOPKINS, 
• 

740 Pages, 680 I l l u stratio n s. 

P R I C E ,  by m ai l ,  postpai d ,  • • • •  $4,00 

S E N D  for F R E E  I L LU STRATED C I RCU LAR and 
Table of Contents. 

M U N N  & CO . ,  Pub l i she rs, 
�tnCt llf Ibt �dttdmt �mtritau, 

36 1 Broadway , N ew York .  

BATES ROCK & O R E  B R E A K E R  
Capacity up to 150 yards per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breakers combined. 

Send for Catalogues. 
C A T E S  I RO N  W O R K S 

3 0 C So. C l inton !'t. , 
f ' HIC,\ G U .  

215 Franklin St .. Boston, M ass. 
H Dey Street., New York. 

ALU M I N UM. AN I N TERESTING DE-
scription of the various met hods of manufacturinll this 
metal. chemical and electrolytic; with �pec ial reference 
to the II eroult method. With 6 figures. ( 'ontained in 
SCI E � T I F I('  AMERICAN SUPPLEM KNT, No. '7 :)3. Price 
10 cents. To be bad at this office snd from a)l neWS
dealers. 

Barnes' Foot- Power Machinery 
t:omplete outtlts for Actual Worksnop 
Business. A customer says : .. Con sid
erin� its capacity and the accuracy of 
your No. 4 J.4athe. [ do not see how it 
can be produced at such low cost. 'i'he 
velocipede foot-power is simply ele� 
�ant. I can turn steadily for a whole 
day. and at night feel as little tired 
as if I had been walkinJ{ around." 
Descriptive Price I.4ist }.free. 

W. �'. & JOHN BARNES CO., 
1999 RUBY ST .. Rockford. Ill. 

T� Scientif i c A merican 
PUBLICATIONS FOR 1 890 .  

--0--
The prices of the d ifferent pUblications in the Unite 3 

States, Canada, and Mexico are as follows .  
RATH:8 B Y  MALL. 

The SCientitlc American (weekly one year $.1.00 
The Scientitlc American Supplement (weekly), one 

year. 5.00 
The ScientifiC American. Spanish Edition (monthly) 

one year. 3.00 

The Scientltlc American. A rchitects and Builders 
Edition (montbly). one vear. . 2.50 

COMBINED RATES. 
The SClentIflc American and Supplement. . $7.00 
The Scient1fic American and Architects and Build-

ers .. ;dition, . a.DO 
The Scientific American. Supplement. and Archi-

tects and Builders Edition. . 9.00 
Proportionate Rates for Sia; Months. 

This includes postage, which we pay. Remit by postal 
or expreBfiI money order. or draft to order 01: 

_(INN k CO • •  361 Bl'Oaclw&J'. New York. 

© 1890 SCIENTIFIC AMERICAN, INC.



�ilvE!rti9E!mE!nts. 
Inside l'nue" each inserl ioD .. .. ..  -::) cents a line. 
H n c k  1'0.,,". e n c h  i Jl l!l r r r i on .. " .. 81 .00 ·11 l ine. 

The above are charges per. agate hne- -about eight 
words per l ino. 'J1his notice shows the width of the line� 
a.nd is set in agate type. Engravings may head adver
ti sements at the same rate per agate line. by measure
ment. as the letter press. Advertisements must be 
received at publ ication office as early as Thursday morn
i n:! to appear in  next. issue 

* ONE STAll I1ACX SAW WILL DO A8 Kll'OB * won AS rIVE or ANY OTIIElI IIND.-N. B. 

Victor Eicycles ! 
For p leasure. business. recrea

tion, ana for anything YOU 
could use a bJc�cle ror. 

V I C 'I' O H ",  A RE BES'!' I 
Send tor catalogue. 

Overman Wheel Co., Mikm, 
ChIcopee Falls, Mass. 

PRATT IKSTITUTE, 
B R O O K L Y N .  N .  Y .  

Day classes will begin work. September 1 t .  ood evening 
Nasses September 26, i n  the Departments of  Art. Do
mestiC' Science. Commerce and Music. Also in the 
'l' .:e H N I C A L  HIGH S (; H O O L  DEPARTMENT. 
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school or academy. Entrance examinations will be 
held September Ii Mnd 18. 

D E PA R 'I' ill E N T  OF MECHANIC A RTS A ND 
U U I L U I N G  'rR .' DES.-Carpentry, turniD"', black-
�1f:)i��:;;i, ��o
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painting, geometry. chemlstry. electrical construction, 
appl ied mechanics, machinQ design, metallurgy of iron 
and steel. steam. 

For further information, or for application blanks. 8fJ
ply at the General OfficQ of the lnst.itute. Ryen�on St. 

F. B. PRA'L'T, Sec,·etar1/. 

COMPTOMETEH 
ALL A R I T H M E TI C A L  

• • • •  P R O B L E M S  
Solved rapidly and accuratelY 
by using the COM PTOMETElt. 
SavetiJ 40 per ce n t .  of time. 
E n t i r e  r e l i e f'  from mental 
strain. A dapted to all com
mercial and Rcientific compu ... 
tations. Send fur circular. 

MFG .  CO., 52·56 I l linois St" Chicago, 
SAWS Wanted 50.000 Sawyers SAWS a n d  Lumbermen t o  

A send us their fu l l  address for a copy of _Em .. A erson's lir Book ot �A W�. new 1890 edi .. 
tion. 'Ve are tir8t to in troduce NA'l'URAL 

W
GAS for heating and tempering �n""'" With

W wonderfu l  effect upon improving their qual-
ity and toughness. enab I i I;U! · us to reduce S pri ces. A dd ress E .l I ER'"'U N ,  SMl'l'H S & C O . ( L t d . ) .  H e a v e r  Falls, Pa. 

--_ . . 

KEEP COOL ! 
CI.ARK'S 

Light - Running Ventilating 
PO.A.l.'\T s. 

Adapted for Ventilating and Dry_ 
. _� � _ _  . ..j.IJg' of eveJ:',:£,descl'tption. 

Catalo.2ue free. 
GEO. P. C L A R K ,  

Box L, 'Vindsor Locks, Conn .  
hnlo"m'Ln. A�ent, 744 B'way, New York. 

Scientifi c B� Catalogue 
RECENT L Y  P U H I .ISH HD. 

Our new catalogue containinll over 100 pages, includ
InJl works on more than fifty different subjects. Will be 
mailed tree to any address on appl ication. 

IU U N N  & CO. , PUblishers ScientiHc American, 
3til B.'oadwny, N ew York. 

H A R B O R  
G
RAYS 
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sb i ngton . The Duluth of the PaciHc Coast. 
RAILROAD TERMINUS ��;
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through to Grays Harbor from the Walla Walla 
wheat fieJdf:. Rich tributary country-wheat. coal, 
hay, and  t imber. Lar�est body of liovernment land in 
Washington . subject to homestead. tributary. Two-fifths 
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T H E  B E ST HARBOR r8or
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anchorage, only 10 mIles of t!<lwage ; 350 miles nearer 
San (1---'ranci8{'0 and the world's markets than Tacuma. 
Possessed of unlJaral l eled nutural resuurces. Grays 
Harbor and the Grays Harbor Country offers great 
inducements to settlers. inve:stors, and bUSiness men. For JOR'1e� l?!art�'la�� ��,"R" C O llI P A N  Y. Grays Harbor. Washington . 

PAT E N TS !  
M «;SSRS. MUNN & CO., In  connection with the publi. 

cat, ion of the SCIF.NTIFIC AMERICAN. continue to ex
amine improvements, and to act as Solicitors of Pateuts 
for ln ventors. 

In this lirie of business they have had forty-one years' 
�xperience. and now h\tve 'unequa led facilities for the 
pl"eparation of Patent IJrawings, Specifications, and the 
prosecution of A ppl icat ions for PatentR in the Unit.ed 
Sr,ates. Canada. and Iforeign Countries. Messrs. �I unn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books. Labels, Reissues, Asslgnments. and Reports 
on Infringements of Patents. All business i n trusted to 
them is done with special care and prom-ptness, on very 
.reasonab.le terms. 

A pamphlet sent free of charge, on appli cation, con
taining ful l information about Patents and how to pro
cure them ; directions conC'ernlng Labels, Copyrights, 
Designs. Patents. Appeals. Reissues Infringements. As
signments, Rejected Cases. Hints on the Sale of Pa
tents, etc. 

We also send. free of charge. a Synopsis of Foreign Pa
tent Laws. showing the cost and method of becuring 
patents in all the principal countries of the world. 

DUNN &: CO., Sol i c i tors o f  Patent_, 
361 Broadway, New York. 

BRA NCH O�·FICE8.-No. 622 and 624 F Street, Pa· 
010 .. Dundin". near 7th Street, Washln"ton, D. C. 

Ititutifi t �tutritau. 

M e c h an ical  Toys, C arnes,  etc. 
Engine 'wa, S e t  U p  and Startln. b y  6ur Printed Directions. 

NEW HAVEN, CONN .. J uly 30, 1800. 
Charter Gas Engine Co., Ster1in�, lll. 

GENTI.EMEN :-We hays DOW used your Gasoline En
�inQ for two months and is �Iving good satisfaction. 
Requires no attentton atter i t  tli  �tarted, which general ly 
takes four to five minutes. A large number of persons 
have seen it ; some prunounce it, a wonder, and others. 
who are familiar with gas engine8. as the finest they 
ever saw. We would cheerful l y  recommend the U Char
ter " to all persons in need of power. espeCially to those 
where work 1S  of an intermitt ent character. as the ex
pense ceases whenever the eng-ine i s  not runn ing. En
gine was set up and start9d by your printed directions. 

Yours truly. 'L'HOMPSON & BALL. 

P�O� B��tt���S�h�t�11n��1f�ss CHARTER G AS ENGINB Co. 

THE STEAM E N GI N E : ITS PRI N C I· 
ple8, itp: development. its futUre and perfection .-A pa
per by E. N. Dickerson, g-ivlpg an outline nf the history 
of the steam en�!"ine, and discussing- the principles upon 
whieh it operates and which limit itt; capacity. With � 
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office and from all newsdealers. 
. _--

Catalogue free. Address Typewriter Department, 
l' O I' E  llIFG. CO., Boston, New York. Chicago. 

J E N K I N S  B ROS. VALVES ! 
J \<: N K  I NS IJRO S., 71 .Iohn St., N. Y.; 1m Milk St .• 

Boston; 21 North 5th St., Phi la. :  54 Dearborn St., Chicago. 

We are now ready to supply the product of entire .. 
ly now machinery and processel!t just completed, by 
md ot which WQ not only have greatly Iml)l'oved 
the strength and duraoility of our weH-known 
A � IJ \<: � ' I ' ( ) �  IC O U l? I l'i (;. but have also secured 
a degree of uni!orm1ty never before attained in any 
similar fabric. \\' e offer thIS as the PEHFE('l'ED 
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past th irty years. and as the most desirable Roofing 
foJ' general purposes. 

The important fealJUres of our recent tmprove
ments. for which patents have been al owed and 
others appl ied for in this Country and in Europe, 
are described in our new circular, Which, with sam
ples. will be sent free by mall. 

Our Asbest os Roofing is now 1n uee upon Fac-
If:A��al�i.?3����· c����O�t��t'o�thb���i, �ig.�ki':i' 
all parto of the world. 

2�t s�Su:�lltl!��. 
r
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y :�rg:��ewl�h r��b��g:atR��' 
Coating. ready for shIpment, about 85 pounds to 
100 s(juare feet. 
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nr There are Inferior Imitations ot our Asbestos 
ROOfing. Purchasers are cauttoned. 

Exclusive sale of our IMPROVED ASBESTOS 
ROOFING will be given to reliable dealers in im
portant towns where we have not already made 
arrangements. 

H. W. JOHNS MANUFACTURING CO. 
SOLE MANUFACTURERS O� 

H. w. Johns' I.'h·e and Water Proof A sbestos 

SheathIng, B u i l d i n g  F e l t, etc. A sbestos 

Boller Coveri n gs, 8 l eam Packin&"s, 

}4�ire- P l'oof Pai n ts, etc. 

Samples and Descriptive Price Lis� Free by Mail. 
87 M a i d en La n e ,  New York.  

CHICAGO. PHI LADELPHIA. BOSTON. 

1iiiiil 'VAN DUZEN'S;'" �PATENT LOOSE PULLEY O I LER ®; IS IN SUCH DEMAND THAT OTH ERS \ 1  ARE MAKI N G  OI LERS �' �Ul WH I CH IS A DIRECT I NFRINGEMENT N OUR PATENTSVAN DUZE.NaTI fT. wrrte FOR @.talo,gue. c, N'T I, o. 

BASE BALL. � A D ESCRI PTION OF 
the great national game of the United 8tates, by an 
English w riter. Jno. Newton Crane, with diu gram of 
the field and 7 i l lustrations of players. Contatned in SCI· E:-.:T IF IC  A M I<: lnC A!\'  Sn 1' 1'L l(M Kr,T, No. O !l 3 .  Price 
10 cents. To be had at thIs office and from all news· 
dealers. 

CUTLER D E S K B E S T  I N  T H E W O R-L D . A . C U T L E R & S O N ,  
• 8 U F F A  L O .  N .  Y . .  U . S A . 

P U  L L E Y S  H A N C E R S  .l:' H O lJ ,H .... ;".,"" M A C H I N ffi  W OHKt:l. 

F R I C T I O N  C L U T C H E S' .A._ &; F. EEOVVN. 
• .  44 :E»a.rk. :E»1a.oe. N". Y". 

� P O P  S A F E TY V A L V E  
1t'1)l,WATER RELI EF VALVE 
�Dt IMPROVED STEAM GAGE 
"" STEAM ENGINE INDIOATOR 

Slnale Hel l (�h i m e  \V h i o t l e, and all Instruments 
used tn connection w:lth Steam, A ir and Water. 

Sole Agents Jor Cla1"k's LL-nen If'ire Hose. 
NE'V YORK. LONDON. 

CROSBY STEAM GAGE & VALVE CO, :1�.?��,:eM .. ��: 
ON GAS EN G I N ES. - A VALUA BLE 
g�ft�)��Yof' g�;I�,::���; I :�
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tail the • .  Stmp1ex " engine invented by t h e  author and 
Mr. Ma iandin. With 23 figures. Contained in Scn:NTIFW 
AMJl:RICAN SUPPLEMENT. N os. , 1 �) and 7 1  U. Price 1 0 
cents each. To be had at tUis office and from all news
dealers. 

V A.N" DUZEN' 
CAS Ie, CASOLINE ENGINE 

OPERATED with COAL 
and OTH ER  MAN U FAC
TURED GASES AND 

GASOLI NE .  
RELIABLE AND 

ECONOMICAL. 
Fully Warranted 

VAN DUZEN 
& Ga,.lin. Engin. �o. 

E.. 2d St. , Cincinnlti. O. 

THE AMERI�AN �tLL TELtrH�NE �� I 
95 M I LK ST . ,  BOSTO N ,  MASS.  

This Company owns t h e  Letters Patent 

granted to Alexander Graham Bell, March 

7th, 1876. No. 174,465, and January 30th, 
1877. No. 1 86,787. 

The transmissiOlJ of Speech by all known 
forlll s of Electric Speakin g Telephones in
fringes the right secured to this Company 

by the above patents, and renders each 
individual user of telephones not furnish· 

ed by it or its l icensees responsible for such 

unlawful  use. and all the consequenceb 
thereof, and liable to suit  therefor. 

LIGHTNING WELL-SINKING MACH INERY  MANUraCTURERS. 
Hyrdaulic, Jetting, Revolving, Artesian, 

Diamond Prospecting Tools, Engines, Boilers, 
Wind Mills, Pump8. Eneyclopedla, 1,000 

engravings, Earth's Strata, Determi� 
nation quality water; mailed,25c. The Amerlean Well Worb, 

Aurora, lit. { II "  13 S. Canal 
St., Chleago, Ill. 
1113 Elm St., 

Dallas, Ten. .. 

OIL WELL SUPPLY CO. Ltd .  
9 1  &: 9 2  W A 'J'EK STKEE'J', 

P i t tsbu r gh ,  !:'n., 
M anufact.l1rers of everything needed for 
.A. :Et..'Z' E S % .a 1'iT  VV ELLS 

ei ther Gas. · O i l ,  'Vater, or M inera) 
Tests. Boilers. Engines, Pipe, 
Cordage, ] )ril l ing Tools. etc. 
I l lustrated ca!.aiogue, price 

lists and discount sheets 
on request. 

ARTESIAN 
Wells. Oil  and Gas Wells, drllled rl =��:�� ��o

d
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���f�3 c���l��Jni�¥>�r;i 
able Horse Power and Mounted Steam Drilling Machines for 100 to 
1)00 ft. Send 6 cents for illustrated 
catalogue. Piel'ce A .·lcsian 
and O i l  Well Supply C o  .. 
80 Beaver Street, New York. 

PROPERT I E S  OF ALUMINUM.-BY 
A. E. Hunt . •  / .  W. Langley. and 0. M. Hall. Purity of 
alUminum and processes of manufacture. Properties 
with respect to speCific gravity. Action of heat on alu. 
minum. Corroditli l ity, mechanical properties, stren
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,. .;0,  Price 1 11 cents. To be had at this office and from 
all newsdealers. 

TO INVE'NTORS 
AND MANU FACTURERS 
5 9th G rand National Industrial Expositio n  

-OF THE-
A m e rican I n stitute of t h e  City of N e w  York 

Wi l l  Open Oct. 1 st and close Nov. 2 9 . 1 890. 
Intending exhibttor� must make early appJication fo 
secure proper space and clas8itication. For blanks and 
other in formation address GENERAL SUPERINTF.NDENT 
American Institute, 1 1 3  West 38th St. ,  New York City. 

[SEPTEMBER 20, 1 890. 

S��AL�S[ MAlUA�lt I � �� W�RKS 
W B B U R N S  PROP," 

THE P H ON OGRAPH.-A DET A ILE D 
descriptio.n of the new ana improyed form of the pho� 
nlJgraph Just brought out by Edl�()n. With 8 engrav: 
ings. Contained in SCI"':.' TJFIO !\M ERIO�<\N SUP I 'L I<:� 
MENT, 1\0. 6 3 :: .  Price 10 Ct�nt8. '1'0 be lmd at t h ie 
office and from all newsdealers. 

" You press lite button, 
we do the rest." 

New 
Styles and 

Sizes 
ALL LOADED WITH 

Transparent 
Film s. 

For sale by all Phot.o. �tock Deal ers. 

TH E EASTM AN  COMPA NY, 
Send for Catalogue. U()C H E�TER, }t. r. 

ALL�E: CASTINGS FROM SPECIAL E:RNS � 0 =-]\ 'CL AND FINE GRAY IRON ALSO ST E E L  

- D f 1 N E TINNING J� P1\1�r S F I N t SH ING , NNING , TtWMf'LEHIGH AVE If< At,lERICAN ST PHILA � 

T El: E  

J titntifi t �wtt i t an  
ESTA BLl S H Jo. D  1 �46. 

Tire 1II0st Popular Seleulilie Paper In til e \V orld. 
Only 83, U U  a Y r n l', l n c l u d i n g  I'ostnge. Weekly. 

a� .N u lllber� u. Y ear. 

ThlM widely c I r c u l ated and splend idly 1 l 1 11strated 
paper is pub isb.fd weekly. Every Dumber contains six
teen pages of useful infolmat1on and a large number of 
original engravin�s of new inventions and discoveries. 
repre!!lenting- Engtneering Works, Steam ,,) 1  Hchinery. 
New [nYentions, Novelties in MechaniCS, Manufactures. 
C'bemistry. l£lectricity. Te egrapby. Phot.ot;traphy. Archi
tPcture. Agriculture. Horticulture, Natural Hi8Lory. etc. 
Complete List of Patents each week. 

T e r m s  u f  SUbSCl' lp t i oll .-One copy of the SCIEN .. 
TIFIC A \ ! ERICAN will be sent for one year-52 numbers
postage prepaid. to uny subscriber in the United States. 
Canada or Mexico, on receipt of lll l'.�e d o l l l l l'" by the 
publishers j s ix monr.liS, $1.50 ; three months. $1.00. 

C l u bJII .-Special rates for several names, and to Post 
M asters. "� rite for particulars. 

The safest way to r�mit is by Postal Order. Draft, or 
Express Money Order. Monny carefully pillced inside of envelopes, securely sealed, and correctly addressed, 
seldom goes astray. but is at the sender'8 risk. Ad .. 
dress all letters and make aU orders, drafts, etc .• pay· 
able to �UNN &; C O _ .  

36 1 B roadway, N ew York. 
T � E  

Sc ientif ic Amer ican Supplement. 
rhis Is a sepatate and distinct publ1cutfon from 

THK SCI ll::\1.'JFW AMER ICAN.  but is unHorm therewitb 
in Size, every number containiug sixteen lal'Jle pa�es full 
of eD�raviDgs. many of which are taken from foreign 
papers, and accompanied with translated descripl ions. 
THIC SCI K I\" T I FIC AM ER ICAN SUI 'PL ��M I!;NT i s  published 
weekly, fI.,nd includes a very wide range of contents. It 
presents tbe most recent papE'rs by eminent writeJ's in 
all the prin�ipal departments of �cience and the 
Useful A rts. embraCing Biology, Geclogy, Mineralogy, 
Natural History, Geo!l;!raphy, A rchreology_ Astronomy, 
CbelHistry , ElectriCity, Light. Heat, ..'\l echanical Etlgi .. 

neering .  Steam and Rai lway Engineering, ll ininJie', Sh ip Building, Marine Engineering. PhotOgraphy, 
Technology, Manufacturing Industries, Sanitary En
gineerin';(. Agriculture. Horticulture, DomestlC Econo
my, Biography, Medicine. etc. A vast amunnt of fresh 
and valuable information obtainable in no other pub· 
liCRtlOn. 

The most important Enaineering Wm'ks, 1\1 echanieIDs, 
and Manufactures at home and abro&d arP. illustrated 
and described in tbe SUPPLEMEXT. 

Price for the 81'PI- J .lCMH:NT for tbe United States alld 
Canada. $5.UU a year, or one copy of tbe SCIEN'I'IF[c AM
ElnCAN and one copy of the  8UPPLICM If,NT, both maiJed 
for one year for $7 .00. Singl e  copies 10 cents. Address 
and remit by postal order, express money order, or check. 

ill U S N  & V o  ••  3 6 1 Broadwa y ,  N. Y .. 
Publishers SCIENTIFIC AMEHICAN • 

• 

Bu ilding Edition. 
THE SCIENTIFIC AMERICAN ARCHI 'J'ECTS' A N D  

BV1LDERS' EDITION Is Jssued monthly. $2.50 a year. 
Single copies, 25 cents. �'orty large quarto pages, equal 
to about two h undred ordinary book pall;eS j forming a 
Jar�e and sPlendid l.Ungnzi ne of A " chi I eCl llre, rich .. 
ly adorned with elegant plates in colm·s. and with other 
fine engravings ; illustrating the most interesting ex
amples of modern Architecturl:tl Construction and 
al l ied s ubjects. 

A special feature is the presentation in each number 
of a variety of the latf'st and best plans for private resi
dence�. City and country. including tb.o�e of very mod
erate cost as well as tbe more expenSive. Drawings tn 
p�rspective and in color are given, together with full 
Plans. 8Dec fications, Sheets of Details, EstJmates, etc. 

The elegance and cheapness of this maJanificent work 
hf'ov� won for it the La raest C i l'c u ia l i on of any 
ArchlteCmral publication In the world. Sold by all 
newSdealers. $2,50 a yea!'. Remit to 

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

PRINTING INKS. 
THE " Scienrific American " i. printed wit.h CRAS. :KNEU JOHNSON & CO. 'S INK, Tenth lind Lom
bard Sts .• phil .... and t7 Rose St., opp. Duane St • •  N. Y. 

© 1890 SCIENTIFIC AMERICAN, INC.




