
['Entereil at the Po,t Office of New York. N. Y .• • " Second ClaR. l\fatter. 

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

Vol. LIX.-No. 17.J 
ESTABLlmED 1845. 

Working un diagonal braceil 

NEW YORK, OCTOBER 27, 188�. 

The framework and tank. 

r '3.00 A YEAR. L WEEKLY. 

General vIew of gas holder and adjacent gas works. 
tHE GREAt GAS HOLDER OF tHE CONSOLIDAtED GAS CO., OF NEW YORK.-[Sn' page 261.] 

© 1888 SCIENTIFIC AMERICAN, INC.



'citntifit �mttitll1. 
ESTABLISHED 1845. 

MUNN & CO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 

O. D. MUNN. A. E. BEACH. 

TERMS FOR THE SCIENTIFIC A.MElliCAN. 
One COPY. one year. for the U. S. or Canada ....... . .. . . . . ..... ..... ... 3 011 
One copy •• Ix months. tor tho U. S. or Canada . ..... .... .. ... .......... 1 �O 
One copy, one YeBr. to any toreil," country belonging to Postal Union, 4 00 

Remit by postal or express money order. 
Australia and Sew Zealand.-Tho.e who desire to receive the 8CIENTll"IC A.'IEIUCAN. for a little over one year. may remit'£1 tn current 

Colonial bank nOtes. Addre8tJ 
MUl'IIN .t CO .• 31a Broadw"y. corner of Franklin Street, New York. 

The SclellUftc Amerlcall SIlPI,lemell' 

Ie a dl8t.inct paper from the SCIKN'rIFIC AMKIU(,AN. TIIII: SUPPLII:�III:NT 
18 iSflUed weekly. h:very nt1l4ber contuins 16 octavo page&. uniform in size tc:.�: ���·!:r�:;;IO. �:���

I
�!��d��

era6.00(
� ::a�

8
i�

iF���l,c���u�
(;��;�!I

I��:� 
Inl( to the Postal Union. SinR'le copies, }U cents. Sold by all newsdealers 
throUiChl'lIt the cOllntry. 

C�"IDblof'd Ralell.-rl'he SCIENTIFIC AMKRICAN and SUPPt.1I:ft.IICNT 
"ill be �umt. for one year, to any address in U. S. or Canada, on receipt of uven doUa ..... 

'l'lte HILh!st way to remtt 13 by draft, postal order, express money order, or 
r�IMt.,red letter. 

AUMu'Blla Rnd New Zenland.-The SCIRNTIFW A�IERICAN "nd 80PPI.K:'tIIr.NT will bt! Hent for a llttle over one year on receipt of £2 cur-.. 
rent ColonlRI hank noteli. 
Addreb8 .\1 UNN &. CO., ;it,iJ Broadway. corner of f4"'rankUn Street, New York. 

NEW YORK, SATURDAY, OCTOBER 27, 1888. 

Conte .. , •• 
Ollll.trated articles are marked with an asterisk.) 

Ala.ta . ..... . . .. ... . .... .. . ... . . .. 25S I Gun, Lebel' ... . . . .. . . . ..... .. . .. ... 259 
Anaconda killed in the Rtreets of Inventions. RJ;l'ricultural . . . .•. . •. .  2t6 

New York ... o _ . .. . .. . ...... . . . .  261 InvenUuns, enlllDeering . . . ... . .  2ti6 
BR.ke I.Htn, Impruved· ............. 2:� lnventlon�, index of ....... , ...... 2�7 
Binder. irnprl,v3d •... , ........... :!.� lnvelltlons. ml�cellaneous .. ••. 0 "  2tjti 
Bhu'k sn;�ke with a white ring ... 261 L.,�, .lftlft :hd. IIUPf('ved· ......... 2tiO 
Book� Sl.nd publir"Uons. new .. ... 261 .\11180n'8 float. tmvroved·, '" . 208 
J\rick the be�t bulldlnJ{ maferial. 201 Mirrors. experiment with . . ....... 2'-4 
Bl1"lnes� tLnd pef!ol(lntLl . . . . .. _ . . . 2:6 Mould1nJ{. improved method· .... 2tlO 
ButtlrlJ{ vi�er, the· ............... 202 Notp8 and queries . . . ........... ... 267 
C:llcuhttinK' mllchlne. improved· 205 Paddle 8telLmer into a screw, 
Carbnn plates for Grenet baL- conversion of . ..... ... . . . ..... .  25,1 
Che�\'��:� b'u'gling:: : : :  ::::::::.'.': � Plab:��� .�������� .. �.

f
:. �� .. ������ 2M 

Coal minime. Jap.Ulcse ...... . .. . .. 25H Population. our, in 1890 . ..... .. .. 264 
CorreMpnndence . . .. ... . .. . .... ... 261 Pou.ery In l.lmplles ....... ... . .... . 21i4 
Court of Patent Appeals, pro- Railroad tie. improved ..... .. .... 2ES 
Dlarn

o
�:�s: 'eiect:r'lc't�i 'produc't'lon 

257 
���

e
Oi���

i
�

I
�.r:;::.'.'.'.'.'::.' �.'.' :: .

::: r� 
of . . ..... . .... .. . _ .. . .. .. . ... 26:{ 8hlPH and gun�. an English view 

Rlectricn.1 fnse. experimental .... 2H-i of . .. . ... . ... . ... . ... ........ 25f1 
II:lectrlcll�ht In night flrlnll ... ... 2'11 R .. lmmlnll dreM>, nove!.. . ....... .. 200 
Rlectrlc subway explo�toll� ...... 2fl6 'l·ape�try. recovery of a long·lolt 257 
Electrlr.l\l experiment, interest- rrlns. (lid. utilization of _ .. . ..... .. 267 tna. . .. ... ... . ..... ....... 2fH 'l'rllctive power fit' locomotives .. 2ti-i 
EleclrlcltYM an employment .... 260 Tra.de apllre'lUceshtp for hOys ... 2.*,'1 
ElevlLtur for h.,t�tin.c m\l'riages*. 262 Torpedo, new, trht.l of .. . .. ...... 2t);! 
Flour mill dllSt, effect of .. .. . ... . 2til Under Ilr1und fOUf miles to the 
Fore�t�. bllrled. pf �ew .lerAey .. 26.1) thettter . . .. . .. ... ....... .. .... .. 25'1 
�:e��,l���'�f

e
�::���ui\���I:�··G",lS 25S ::r;�r�2

�
���'tN::�.

r
g::t��·.c:.': ·.·.· it1 

(�()., New York· . .. ..... .. 256.2fH Winding ena:ine, 16 horse power* 26J 
GlIuga for woodworkers· .. . ... . .. 262 

T ABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 
No- 669_ 

For tbe Week Endh'K October 2'2', 1888. 

Price 10 cents. For oale by all new8dealere. 
PAO. 

I. BIOT,OGY.-On Tortol8e (ChryoemY8 plcta) with Two Head •• -By 
E. II. BARBOUR.-A curlou. freak In nature de.crlbed. with IIIU8' 
tutions of the normal type and of the monstrosity.-4l11ustra· 
tlone . .... ....... .. . . .... . .. . .. . . . ... . .. . . ..... . . ... . .. . . . . . ..... . . . . . . . . . 10690 

n. BOTANY.-A Botanical Atroclty.-By MILLER CHRISTY.-Sllpa 
"partea, a variety of grass which by U.s seed or awn produces 
the death of large animal •. -1l11U8tratlon .. ........................ 100w 

110" Plants are Fertlll.ed.-An Intere.tlng study In plant life 
and of the process of .eed productlon.-2 IlIu8tration . . . . .. .. . . ... . 106!lS 

Ill. CHEliISTRY.-Flltrlltlon with Filter. of Metallic l"elt.-By 
CHARLES H. MUSROE.-An Ingenious and original SIll<Ilestlon In 
laboratory wllnlpulatlon, with table of result ...... . . . . . .. ..... . ... .. 10089 

IV. CITII, II:NGINEERING.-Covered Reservolrs.-By CHARLES H. 
SWAN.-A discusslon of the expediency of cvverlng reservolrs, 
and the need for.t In dUferent countries..................... .... . . 10683 

On Variable Load. Internal �'rlctlon, and Engine Speed and 
Work.-By ROBERT H. THURSTOS.-An elaborate review of the 
conditions of prime motor eCI,nomy. with nuruerous tables of testa 
of eDa-tnes and illustrations of the same with indicator curves.-S 
lIIu.trations . .. . .. . . .. .. . . ..... . . . . . . . .. . . . .. . . . . . ..... . .. .. .. . . .. . .. . . ... 106&1 

V. ET,ECTRICITY.-Electrlc Lighting In Amerlca.-By Prof.GEORGB 
FORBES.-An Ec.,lIsh view of the progre.o of electriC lighting In 
this country In Its mo_t recent development., with speCial refer· 
ence to the Westlnghou8e Illternatlnll .y.tem . . . .. . . .. . .. ... . . . . ... . 10682 

VI. MISCEI,LANEOU9.-Nature's Barome!ers.-PrOll:no8t!ct\t\ons of 
the weather Il8 furnlsbed by hlrds, animal., and otber natural 
• llln . .. . .. . ... .. . . . .. ... ..... ... .. ..... . ....... . ... ......... . .. . . . . .. ... 10683 

Some F.xperlences with Blrds.-·A charmlnll paper, giving expe' 
rlences with lI:uropean birds. by a bird lover .... . ... .. .. ...... .. . . . 10001 

�tatue of Buddha.-The coloo.al stlltue of Buddha at Mandalay 
l\Iuotrated and dp8crlbpd.-\ IlIu.tration . .. . . ... .... ..... . . .. . . . . .. .  10692 

'1'he Gei�er-Tblnll'f'8Ih\ Collisiono-Descrlption of the colliSion, 
with view of the l'hl""valla after the accldent.-\ lIIu.tration . .. . 10690 

The Great Lake •. -Hlllh and low water level In the neat lakes. 
-It. rel�tlons to rainfall and threatened Interferencewlth.navlila· 
!Ion . . . . . . . . . . . . . . . . . .. .. . . .. . . ... . . .. . . . . . . . . . . .. . . . . .. . . . .... . .. . . . . .... 10687 

VII. PrTOTOGRA PIIY.-Reductnll the Den81tyof Nella!lve. by Va­
rloU8 Allents.-By Dr. CHARLES F.HRMANN.-The various allents 
for reducing den81ty dl,cns.ed. with comparison of tbe result8 at-
talned ... ..... .. . ..... . . . . .. . .... .. ... .. . . . .. . . . . . .. ... ..... . . .. . . .. . . . . . . IOGSI 

VI IT. PH YSICS.-The Graohophone and Phonollrllph.-A very fuU 
account of the Invention" or �di,.on, Bell. and Tainter, with com­
plete II1ustration8 of the rlnl talklnll mllchines.-Ilillustration •. 106'19 

The HI.tory of a Solentlflc Doctrlne.-By S. P. J,ANGLBY.-The 
h8lllnnlnil of Prof. l,anllle,'8 memorllble paper ead at the Cleve­
land meetinll of the American A.soclatlon, re'flewlng the history 
of the undulatory theory of life . .. .... .. . . . . .... . ...... .. ......... . . ... Jll68Ij 

$citutific �mtficau. [OCTOBER 27, 1888. 
BUNGLING ClIEl[lSTS. It is said that there is dou bt about the cause of the 

An Item from Ithaca, N. Y., has recently appeared In occurrence, but there is little room for su rllli�e. Gas 
the daily press of this city to the fol lowing effect: from a leaky main had in all probability found its 

In the course of conversation at Cornell University I way into the manhole. As all residents of the city 
Saturday, October 13, Edward Atkinson, the Boston I know by experience, the soil is saturated with gas, 
economist, stated that a New England genius has re- and every joint in the mains contributes some quota 
cently discovered a cheap method of dissolving zinc by of the ever-present  gal!. The l ighting either caused 
combining it with hyd rogen and producing a solution sparking among the metal work and cables ill the 
called zinc water. This liq uid, i f  applied to certain llI anhole or directly inflamed the gas, and the explo­
woods, notably whitewood, makes it absolutely fire- sion as detailed was the result. 
proof, at a low cost. Mr. Atkinson regards this d iscov- When the stearn supply companies began operations 
ery one of the most im portant of the age, and one that in this city, they experienced nlUch trouble from the 
will su rely revol utionize tire insurance, as well as im- presence of gas in their manholes. These structures 
mensely decrease the loss by fire. The in vention is were similar to those of t.he subway cOlllpanies. E\·en. 
kept Ile�et for the present. Only one foreigner-Sir tually they were obliged to p rovide them wi th venli­
Lyon Play fair. the English scientist-knows of it. He lating covers, w hen the trouble ceased. 
corroborate@ all that is claimed for the i nvention, and The subway constructors w i l l  probably be forced to 
says that the inventor is  a bu ngli ng chemist, but that adopt some efficient method of dealing with this 
he has a faculty of blunderin g  iuto the choicest secrets problem. Perfectly free velltilation of the lIIanholes 
in Nature's laboratory. At! soon as patents are perfect· would involve the admission of water, somethi ng 
ed and capital interested, zinc water w ill become an the companies owning the cables might protest 
article of commerce. against. But the wires where they cross the manholes 

If this is true, the above discovery would confer could readi ly  receive some special protection. It ap­
a great benefit-the protection of wood from flre. pears pretty clear from the accident which we have 
Independent of this, the remarks about a b ungling described that the subways as at present constructed 
chemist blundering into Nature's choicest secrets are are a distinct source o f  danger. Where !ras accu mu­
worth y of notice. The chemist who possesses this fac- lates, especially  when m ixed with ail' 10 the explosive 
ulty may well afford to be cal led bungl ing. The great proportion, a m inute electric spark wi l l  l ight it., and 
discoveries of experimental philosophers were not de- cause a detonation. This p rinciple hM been uti l ized 
d uctive-inductive work or feeling i n  the dark has de- in ell'ctric gas lightingj apparen tly it has here been the 
veloped the natural.sciences ; and the i nvestigators of actuating cause of a serious ex plosion. 
Nature's laws in the atomic realm. the domain of chem· .. ' . ' .. 

istry, have not yet passed the blundering stage. When POSITION OF THE PLANETS IN NOVEMBER. 

the ded uctive methods that led to the failures of old NEPTUNE 
can safely be indulged in, then only  can the chemist is morning star until the 22d, when he becomes evening 
give up blundering into discoveries. At present such star. He stands first on the planetary record of the 
is his dearest hope. month, for an event occurs in his h istory that brings 

.. , ., • him to h is neare!!t point to the earth. This event is 
ELECTRIC SUBWAY EXPLOIIIONS. his opposition with the sun on the 22d, at 1 h. P. M. 

The people of New York having in d ue course of The earth iii! then between the slln and Neptune. If 
time reached the concl usion that the network of over- discoveries are made concerning this far-away pla.net, 
head telegrllph, telephone. and e lectric light wires were they will probably be made when he is in opposition. 
in the nature of a n uisance, have for the last two years Nl'ptune rises on the 1st at 5 h. 57 10. P. M. On the 
been endeavoring to put them underground. Al ready 30th, he sets at 6 h. 19 m. A. M. His diameter on the 
many mi les of conduit have been laid, hundreds of 1st is 2". 6, and he is in the constellation Taurus. 
miles of wire have been placed in' them, and the system SATURN 
is known a·s the electric subways. In general terms 
they consist of a conduit of asphal t or other concrete 
laid along the sides of the streets, four to six feet under 
the surface. In section, the cond uit would appear a 
solid block, perforated with a number of ci rcular open· 
ings about three inches in  diameter, for the introd uc· 
tion of cables. These openings are continuous for the 
length of a section of the subway. It represents a 
collection of pi pes or tubes. Each tube receives II. 
cable containing a number of w ires, so that the total 
accommodation afforded by a condllit with thirty or 
fift,y openings il! very great. At each intersection of 
streets a manhole is constructed, which marks the end 
of the abutting sections. This is a square pit about 
five feet square and six feet deep, built of masonry and 
provided with double iron covers. The condui ts lead 
into this. It is practically impossible to keep the sys­
tem, i ncluding the man y miles of conduit and the 
numerous manholes, perfectly tight. If there is a leak 
in the' gas mains near the conduit, some of the gas is 
apt to find its way into the manhole d irectly, or into 
the conduit openings and through them to the man­
hole. 

It will be understood that as the conduits open into 
the sides of the manholes, the cables and w ires extend 
across them, as they leave one section and enter the 
next. 

It  yet remains to be seen whether the subways attain 
th e solution of the problem of disposing of the over­
head wires. Within a few days the Western Union Tele· 
graph Co. has complained that a series of down· town 
wires, 400 in  number, have been ruined by overheat­
ing. The steam pi pes of the steam·heating company 
in some way had heated the conduit nearly up to the 
temperature of boiling water, and the insulation of 
the telegraph linet! was destroyed. Other companies 
made similar complaints. The matter is to be investi­
gated. 

Unfortunately, it also appears that they can be a 
sour�e of inj ury to li fe and property. An explosion 
occurred on the morning of Ortober 12 in this city, on 
Broad way near the Bowling Green, which emphasizes 

is morning star. He reaches his quadrature on the 
western side of the sun on the 11th at 6 h. P. M. He 
then rises before m irlnight, anll may be found ill the 
northeast, a star of the color of pale gold, shi ning 
with a serene l ight. Saturn rises on th" lRt at 11 h.  
37 m. P. M. On the 30th, he ri8(,s at 9 h. 38 Ill. P. M. 
His diameter on the 1st is 16'.8, and he is in the con· 
stellation Leo. 

MERCURY 

is morning star. He reaches his greatest elongation or 
most distant point from the sun on the west on the 
17th, and will then be visi ble to the naked eye as morn· 
ing star, about 8° north of the sun rise poin t, rising 
about an hour and a half before the sun. Mercury 
rises on the 1st at 6 b. 1601. A. M. O n  the 30th, he 
rises at 5 h. 53 10. A. M. His diameter on the 1st is 
0' . 6, and he is in the constellation Virgo. 

VENUS 
is evening star, and Is fai r to see as she approaches the 
earth, traveling eastward from the sun. The observer 
will recognize her at a glance in the southwest soon 
after sunt<et, about 8° south of the sunset point. She 
sets on the 1st about an hour and a q uarter later than 
the sun, and on the 30th about t wo hours and a 
quarter later than the sun. An interesting event 
marks her progress. She is i n  conjunction with 
Jupiter on the 1st at 4 h. 18 m. P. M.,  bei ng 1° 27' 
south. Both planets make II. brilliant appearance in  
the constel lation Scorpio, which is increased by the 
bright stars i n  the vicinity. Venus sets on the 1st at 
6 h. 11m. P. M. On the 30th, she sets at 6 h. 45 In.. P. 
M. Her diam eter on the 1st is 12'. 2, and she is in the 
constellation Scorpio. 

JUPITER 
is evening star. As has already been referred to, he, 
moving westward toward the SUD. meets Venus moYing 
eastward from the sun, and the two brightest planets 
in the system are seen side by side. Jupiter sets on 
the 1st at 6 h. 19 111. P. M. On the 30th. he sets at 4 h. 
40 m. P. M. His  diameter on the 1st is 30'.6, and he is 
in the constellation Scorpio . 

a danger to which we are exposed, due to them. A MARS 

heavy thunderstorm, in which the display of light- is evening star, and is moving eastward or retrograding. 
ning was remarkabl y vh'id, was in progress. The His lessening size wil l soon make it difficult to folioVI' 
usual electrical disturbances were observed in the tele· the course of the ruddy planet. Mars sets on the 1st 

graph and telephone offices. A number of persons at 8 h. 3 m .  P. M. On the 30th,  he sets at 7 h. 59 10. 
standing in the shelter of tIte Field building, No. 1 P. M. His diameter on the 1st is 6". 2, and he is in the 

Broadway, witnessed a more remarkable manifflsta- constellation Sagittarius. 
tion. They had just heard a violent thunder clap URANUS 
when a sl'cond report, almost simultaneou!< with it, oc- is morning star. He rises on the 1st at 4 h. 44 m. A. 
cu rred. It came from the opposite side of the Bowling, M. On the 30th, he rises at 2 h. 58 m. A. M. His dia­
Green. The iron cover of the subway manhole situ- i lIIeter on the 1st i8 3".4, and he is in the constellation 
ated there was blown into the air, and the street pave- I ViI·l!:o. 
ment W8.l! disturbed over an area twenty feet square. Venus, Jupiter, liars, and Neptune are evening starl1 
A flame, four feet in height. was observed to shoot up· at the close of the month. Saturn, Mercury, and 
ward from the place at the same instant. Uranus arl! morning stars. 
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Trade Apprentlceehlp Cor Do,. •• 
A basis for criticism of the conditions of modern life 

is found in the unwillingness of young men to learn 
trades. Some element. of social degradation seems to 
be fnund in the nse of the hands; pure brain work is 
the coveted goal of the many. 

right to appeal them, if not upon their meritl!. In United Statel! in one Supreme Court, and In I!uch other 
what respect, then, will the Supreme Court be relieved inferior courts as the Congress may from time to time 
in patent causes if this bill be made a law? ordain and establish. While it is emiDfIDtly proper 

It is pleasing to note that this prejudice meets with 
enlightened opposition. For generations past the sons 
of the German emperors have learned some mechani­
ca.l trade. In the library of the late Emperor William 
at Potsdam, visitors are shown a chair made by him 
when a youth, for his father. 

The court of patent appeals is to have appellate I that the Supreme Court should hold its sessions at the 
jurisdiction from the circuit courts of the United States seat of the general government, it is equally propel' 
and from the Supreme Court of the District of Colum- that the courts established by the Congress should hold 
bia in all cases touching patents, copyrights, trade their sessions nearer to the homes of the people. . . . 
marks, and labels, without regard to the sum involved This bill, in proposing to establish another court at 
in the controversy, and from the judgment of the Washington, with a jurisdiction coextensive with our 
court of patent appeals an appeal may be taken to the territorial area, antagonizes the better interests of the 
Supreme Court of the United States, subject to the two people, and for this reason, if for none other, it ought 
limitations mentioned but a moment ago. not to become a law. The present laws which give to 

The sons of John Bright, the famous English parlia­
mentarian, set a good example to the rising generation. 
Their training is thus set forth by the Ohristian at 
Work: 

" Philip Bright, desiring to become a first class ma­
chinist, served a regular course in Petrie's iron foundry, 
to which he carried his breakfast·can like other plain 
workmen, and hi which he put himself 011 a par with 
other honest hands, acting as naturally as if he were 
one of them himself. His brothers-Leathem, now a 
member of Pal'!iament, and John Albert-were put 
through the drills at t.he mills on the principle that 
they too must undergo their share of work like other 
people. Such an example of common sense and demo­
cratic equality is in the higbest degree commendable. 
The great problem of the future will be to unite edu­
cation and manual labor. Many persons seem to 
imagine that they are forever inconsistent and antago­
nistic, and that, therefore, the public schools are 
training young men to live by their wits rather than 
by useful alld productive trades. Whether the head 
and the hand can be cultivated at the same time, and 
in a happy proportion, remains to be seen. John 

.Bright's sons would by their example indicate that 
they can, but then they are capitalists as well as la­
borel"ll." 

Another instance within the experience of the writer 
will serve to still further point the moral. Over twenty 
years ago, very early one morning, he met a boy of 17 or 
18 years of age hurrying through the street, dinner pail 
in hand, accoutered as a workman. He was recognized 
as the son of an acquaintance. Curious to know what 
brought him out in such guise at so early an hour, 
the writer stopped him, and inquired whither he was 
bound. The boy assumed It look of manly pride as he 
announced that he was going to work at the Morgan 
Iron Works as a regular apprentice. The foreman, he 
added-. was very exacting with the apprentices and re­
quired them to begin their work on time with the 
journeymen. 'rhe father, who had sent the young man 
to take his place among the three or four hundred ap­
prentices employed at the once famous works, acted 
with wisdom which was proved by the course of 
events. He is now connected with one of the most influ­
ential and successful daily papers of this country. The 
son to· day is in full charge of the mechanical depart· 
ment of the business, and is qualified by his training 
at the old Morgan works not only to take charge of 
the complicated machinery of the modern press room, 
but also to pass an enlightened judgment on improve­
ments in the art, and has himself invented a number of 
valuable improvements in the printing press. He can­
not regret his long days of apprenticeship,. and it is not 
too much to say that it is they which have won for him 
his truly honorable and useful position, one which the 
constant sense of usefulness and competence must 
make doubly dear to him. 

Ie Ie •• 
Tbe Propo.ed Court of Patent Appeals. 

An interesting speech was lately made in the House 
of Representatives by the Hon. George E. Seney, of 
Ohio, in which some of the objections to the establish­
ment of the new court were ably presented. We quote 
as follows: 

The pending bill provides for an appeal from the 
Commissioner of Patents to the court of patt"nt appeals 
in a multitude Qf cases. In other words, the bill au­
thorizes an appeal to the court of patent appeals from 
nearly every decision the Commissioner of Patents is 
required to make, aD.d in addition to this it authorizes 
a further appeal in the same cases to the Supreme 
Court of the United States. 

It is true that upon the right of appeal to the Su­
preme Court two limitations are imposed. The first 
one is that in the case sought to be appealed the 
amount involved shall be $100,000 or more, exclusive of 
costs. To what extent, if any, this limitation upon the 
right of aI;>peal will keep patent causes out of the Suo 
preme Court need not now be discussed. If the juris­
diction of the Supreme Court is to depend upon the 
fact whether $100,000 or a IE'sS sum is involved in a given 
case, by whom is this fact to be ascertained, and if by 
the Supreme Court, how much more of its time would 
be Fe<luired to hear and dett"rmine the case upon its 
�erits 1 Under the second limitation an appeal is au­
thorized when the Supreme Court deems the questions 
ltivol'ved to be sufficiently important, or doubtful, to 
justify ali appeal. 

The provisions of this bill make it possible for parties 
to get irito the Supreme Court with tht"iI' patent C8.1!es 
and to have them heard upon the question as to their 

It is not unreasonable to assume that in case the circuit courts original and to the Supreme Court 
the court of patent appeals be established, all the appellate jurisdiction in patent controvel'sies need no 
causes involving important or doubtful questions, and change; and of the changes suggested, that of creating 
all of the caustls· involving interests of the value of another court and putting it between these two high 
$100,000, will find a place upon the Supreme Court doc- tribunals, to review the one and then be rt'viewed by 
ket, and those of a different character will be on the the other in patent causes, to my mind is utterly desti­
same docket for hearings as to the right of appeal. In- tute of mt'rit. 
stead of relieving the Supreme Court by reducing the ••• , • 
number of cases upon its docket, thit! bill, in case it be- Under Ground Pour DIlle. to the Theater. 
comes a law, will, according to my understanding of In some countries it would seem strange for a party 
its provisions, increase the labors of that court. . . . going to see a theatrical entertainmen t to make a dive 

The patent appeals court, if established, ought to be into Mother Earth, travel four miles under the moun­
so composed that its decisions reviewing the decisions tains, and then dart up to the surface within a stone's 
of a high tribunal like the circuit court would be, by throw of the ticket office; but it is after such a fa�hion 
reason of the ability and learning of its judges, accept- that some of our people go to their regular dose of 
able to patent litigants, if not in all, then in much the drama, comedy, and tragedy. 
larger number of cases. This would make the patent Recently a party of ladies and gentlemen of the 
appeals court, to a very considerable extent, a court of town of Sutro, who wished tf) see" The Two Johns" 
last resort, and therefore the' appellate jurisdiction of at the opera house, took the subterranean cut. Start. .the Supreme Court could be confined to a few excep- ing at the mouth of the Sutro tunnel, at their own 
tional cases. doors, they came up the tunnel to the C. & C. shaft, a 

But to add one more to the present number of our distance of a little over four miles. Dismounting from 
Federal courts seemingly for no other purpose than to the cars, they then boarded the cages in the shaft and 
give a certain class of litigants one more chance would were shot upward to the surface, a vertical distance of 
be very unwise. 1,640 feet. 

More th'l.n two trials of the cause upon the facts and This way of going to the theater is as much fun for 
the law-the first in the original jurisdiction and the our ladies as going to a picnic. It is really a pleasure, 
second in the appellate jurisdiction-are not allowed but until a lady has become somewhat accustomed to 
under the judicial system in force in the States, life in the mines, it requires a Uttle nerve. It is fine and 
and hitherto in the United States, but patent right cool the whole four miles under �round. The cars will 
men, by the pending bill, ask for three trials in their not soil even the most delicate dresses of silk aud satin, cases, and to insure three trials they insh!t that two therefore there is no trouble of changing clothing. In courts shall be created for their exclusive use. They her room at the month of the tunnel a lady lIlay stand 
would have us make a court out of a subdivision of the before her mirror and give the finishing touch to flower Department of the Interior and confer upon the com- or feather, Rnd in just such shape as she turns frolll her missioner in. charge the powers �f a: court and a jud�e. glass she is shot up to the surface in this cit-y, ready to And for theIr second court they mSlst we shall estabhsh take her seat in the box in the opera house.- Virginia 
a court of patent appeals. I Oity Enterprise The bill. it will be observed, divides patent right con- --_·--_ ...... 1 .......... ' 4 .. ------

Utilization oC Old Tin •• troversies into two classes. Of those touching patents, 
copyrights, trade marks, and labels, the circuit courts 
are to ,have original jurisdiction, the court of patent .A nu�ber o� people recently gathered at the Colum­
appeals appellate jurisdiction, and the Supreme Court bla Rolh?g MIll, Fourteenth Str�et and Jersey.Avenue, 
appelltl.te jurisdiction, or, in other words, three trials �er�ey CI�y, at the formal op�nm� of the null. The 
are to be had in such patent causes, one in each of these I mdustrr. IS a novel o?e, bemg the manufacture of 
three courts. Of the other class, original jurisdiction taggers Iro?, f�om old tm cans and other waste sheet 
is in the Commissioner of Patents, acting as a court and metal. ThIS . Iron .has heretofore been manuf�ctured 
judge; after him in the court of patent appeals, and ?-hnos� exclUSIvely �n Europe, and .the Colulllbla �ll­
after it, in the Supreme Court, or, in other words, a mg MIll Company IS t�e only AmerIC�� company whIch 
trial before the Commissioner and afterward two more turns out the product m large quantItIes. The process 
trials, one in the patent app;al courts and another in is .simple. The tin cans are first h�ated. in an oven 
the Supreme Court of the United States. raIse� to a temperature of about. 1,OOO , �hICh mel.ts o� 

The bill gives to this court a place in our judicial sys- the tm and lead. The sheet Iron whIch remams IS 
tern above the United States circuit courts. The judg- pa�sed,. first, under rt;tbber-coated rollers, and then 
ments of the circuit courts in patent cases are to be re- chIlled Iron rollers, .WhICh leav�s th.e sheet smooth and 
viewed by the court of patent appeals, and this makes, flat. �fter annealm� and trlmmI�g, �hey are ready 
the circuit court the inferior tribunal. If a court lower for shlp�ent. �he tm and lea� whIch IS melted from 
than the Supreme Court and higher than the circuit the cans IS run mto bars, an� IS also . placed upon the 
court-an intermediate court, if you please-be essen- mark�t. All the raw . ma�erlal used IS waste, �ut the 
tial in our judicial system, its jurisdiction ought not to �heet Iron turned out IS saId to b� of good �uahty. It 
be limited to the trial of patent causes. The jurisdic-11S used for buttons, tags,. and. obJects of a lIke nature. 
tion of such a tribunal ought to extend to all causes in The m��eri'al u

.
sed COS�IDg lIttle: and the demand for 

which the Supreme Court has appellate jurisdiction �aggers Iron bemg c?nsldera�le, It is thought that .this 
under existing laws. �s a good opportunIty to bUIld up another AmerIcan 

And then, again, a court whose tiine is to be largely mdustry. 
employed in reviewing the opinions of the Com mis- ------.. -1 ..... ..,'-.. ------

sioner of Pa�nts ought not to 'ltand in our judicial sys- Recovery oC a Lone Lost Tape.try. 

tern next in rank to the Supreme Court of the United .. When Maguerite of France was married to Victor 
States. Amadeus of Savoy, she took with h� to Italy twenty 

The bill provides that the court of patent appeals pieces of the very finest Gobelins tapestry, illustrating 
shall hold its sessions at the seat of government, and 1l1assical legends," says London T1"Uth. "This unique 
because of this its jurisdiction would extend into and tapestry, Which was of immense value, disappeared 
over every State and Territory of the United States. mysteriously when Napoleon invaded Italy, for it had 
Established in Washington, this court would be invest- been hidden away in case the French might thmk 
ed with power to bring before it, from all parts of this prover to carry it off, which they would certainly have 
vast country, those of our countrymen who may have done.' It had been so carefully concealed that. after 
contentions nnder onr patent laws. The jurisdiction' some years, when calm was restored, it was found im­
of this court is to be wholly appellate, and whether it possible to discover it, and the two officials who had pnt 
be from the rulings of the Commissioner of Patents or it away were both dead. The tapestry had been almost 
from the judgments of the circuit courts of the United forgotten till aoont a month ago, when the Marquis 
States, it is to be exercised at Washington, and at no Villamarina, the master of the royal housebold, was 
other place. Whatever may be thought of the other making a thorough investigation of the palace at 
objections we have urged to this bill, the one now be- Turin from roof to cellar, and behind some huge chests 
fore us presents the question as to whether it is best to in a storeroom in the highest story he found a secret 
center at the Federal capital more of the judicial power I chamber,- in which was concealed the long lost tapestry, 
of the government or diffuse it throughout the States. and it had been very little iniured by its hundred 

Against all legislation which tends to centralize the, years of hiding. King Humbert has ordered that the 
power of the Ilovernment, whether execu

.
tive, leglsla- II tapestry is to be carefully repaired and cRlansed, after 

tive, or judicial, the repreaentativel! of the people ought which it is to be sent to Rome and hung in the Quirinal 
to take a rel40lute stand. in the apartments which the Emperor William is to 

The Constitution velts the judicial power of the occupy during his visit next month." 
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I tlentiilt �meritau. 
A SIJIIPLE HOUSEHOLD FREEZER. I the latter being firmly secured to the handle by turn-

An improved freezer. specially adapted for makillR: ing the levers to the position shown in Fig. 2. The 
ice in small quantities for household use, or for cooling l arrangement of the parts prevents any strain on the 
bottles of wine or other SUbstances, is illustrated here- blade of the fioat, which is thereby prevented from 
with, and has been patented by Mr. Theodore L. Delpy, warping, and may be used until worn out, when the 
of Paris, France. It consists or a receptacle adapted to handle may be used on another float of similar con­
hold a freezing liquid, and having double walls filled structioc. 

with a non-con- .. , 0 , .. 
ducting material, "'-Iaaka. 

an upwardly pro- Governor Swineford, in his report, states that the 
jecting pin in the coast line of Alaska, 18,211 miles, is nearly twice the 
bottom of �he re'- I combined Atlantic and Pacific coast lines of the United 
ceptacle bemg fit- States. The market value of the Alaska fisheries for 
ted with a sleeve last year is estimat.ed at $3,000,000. A thousand sal 
secured to a verti- mon, averaging ten pounds each, have been taken in 
cal shaft, the up- Sitka Bay in a single haul. The sea� fisheries yield to 
per end of which the government $317,1)UO annually, or enough to pay 
passes through a 4 per cent on the amount paid Russia for the country. 
suitable bearing A single island is said to be practically a mountain of 
in the cover. The ore, and to contain mineral wealth enough to pay off 
outer end of the the whole of our national debt. 

AN IllPROVED BINDER. 

A- binder for temporarily holdIng a num ber of sheets 
of plI·per in the form of a pad is illustrated herewith, 
and has been patented by Mr. Asa 'K. Owen. of Lake 
Geneva, Wis. A shallow box forms the body of the 
binder, a ledge projecting inwardly over one end of the 
box, and right-angled plates attached to the box pro· 

shaft has a hand The fish commission steamer Alhatross sailed into 
wheel, and fr�m ! Puget Sound early last month, after an interesting 
the sleeve at Its cruise in Alaskan waters. Deep-sea soundings were 
bottom e x t  e n d  made to verify those made by Commodore Belknap in 
radial arms pro- the Tuscarora while locating a line for a Japanese 
villed with up- cable in 1874. Capt. Tanner found even greater depths 
l' i g h t T-shaped in short distances than the Belknap soundings. At 
beaters. Central- one point 3,800 fathoms was reported. In three miles 
ly in the recepta- the ocean bottom was fonnd to sink from 40 to 1,100 OWEN'S BINDER. 
cle is held a ves- fathoms, and in twenty miles at another point from . . . . . DELPY'S FREEZER. sel,preferably star- 1)00 to 2,100 fathoms, the ocean canon being long and. Jectmg mwardly over Its other end . . To �h� lOner sur' 
shaped in cross deep. Several new varieties of fish were brought to face of a smooth-faced Elupport fittmg withm the box, 

section, the vessel being supported by L-shaped arms the surface by trawls and by hook and line from these an� adapted to move fr�ely up and down, two bow 
resting on the top edge of the receptacle. In the cen- ocean depths. One had a head like a shark, with sprmgs are attached, whICh rest upon the bottom of 
tl'al vessel is held a. tube, through which passes the large teet-h, but a body like an eel or a snake, tapering the box and press the support upw�rd. To the under 
sleeve and vertical shaft, so that the latter can revolve to a point as fine as a knitting needle. Some fine s�rface o� the support, at one end, 11,

. 
a

.
ttached a fing�r 

without revolving the vessel. The outer receptacle be- specimens of shrimps were secured at points near the pIece, WhICh extends through a semICircular notch III 
in,:r supplied with a proper quantity of any suitable coast. A quantity of fine clams, which are used for the end of the box. The sbeets of paper are placed 
freezing liquid, such as snlphate of soda and hydro- bait by fishermen, were planted in a small inlet west between �he ledge a�d the support at one end of the 
cbloric acid, or other mixture, and the inner vessel of Oonalaska. From this port the Albatross sailed bo�, by simply

_ 
pressmg down

. 
upon 

_ 
t?e support, �he 

holding the water or other liquid to be frozen, the ope- back east of the Aleutian Island group and down sprmgs clampmg the paper m pOSItIOn, after which 
rator turns the hand wheel, whereby the freezing mix- toward Kodiak. Soundings and dredgings were made the opposite end is depressed and the other end of the 
ture is agitated by the beaters and exerts its freezing all along, and the 100 fathom curve located. Great paper similarly placed. Depressing th.e lower . e.nd of 
power on the inner vessel. numbers of codfish were secured. The waters in that the support hy means of the finger pIece facIhtates 

For further information relative to this invention region are filled with cod, those at a distance from the the removal of the sheets of paper as desired. 
address Mr. L. Dermigny, No. 126 West 21)th Street, coast being much the best. Some investigation of • , • I • 
New York City. Puget Sound fish will, it is understood, be mada by AN IMPROVED BAKE PAN . 

.. f 0 I .. the Albatross, and then the plan is to pass the winter A pan for use in baking, in the use of which the 
. AN IJIIPROVED lIASON'S FLOAT. months off the Santa Barbara Islands and the coast of 

A mason'. float and handle so made that they can be Lower California. 
easily and quickiy put together and taken apart, the .. '01" 

KAUTZ'S lIASON'S FLOAT. 

blade being held firmly by the handle without the use 
of nails, is illustrated herewith, and has been patented 
by Mr. George Kautz, of No. 236 Central Avenue, 
Albany, N. Y. A central longitudinal ridge is formed 
on the blade of the float. To each end of the handle 
a cap is rigidly secured by a screw, each cap having 
two foot lugs on one side, as shown in Fig. 1, and on 
the othE'r side a screw or pin for pivotally connecting 
a cam lever to the cap. There is a space between each 
cam and the lugs, forming a recess for the reception of 
the longitudinal ridge formed on the blade of the float, 

B1JlWAW'1 WEATIlEB STRIP. 

AN IlIPROVED WEATIlER STRIP. 

A weather strip especially designed to prevent draught 
all around a door is illustrated herewith, and has been 
patented by Mr. Franklin P. Burcaw, of Hazleton, Pa. 
The door is provided at the bottom with a fixed 
moulding, A, having a groove in its bottom, in which 
fits a corresponding strip. B, hinged in a recess in the 
inner edge of the moulding, a fibrous or leather strip 
being secured to the approaching edges, A and B, to 
close the air space between the hinges. A spring, E, is 
secured at one end of the door, projecting downward 
at its free end, and adapted to hold the strip, B, in the 
bottom of the moulding, A; but when the door is 
closed, an arm of this spring strikes against the lug, F, 
pressing the spring toward the door, so that the strip, 
B, swings downward until it rests on the bottom of the 
door casing, preventing any draught from entering the BICKNELL'S BAKE PAN. 

door. Two strips of moulding, C and D, are used on article to be cooked will be suitably supported on a 
the edge of th" door and on the casing, a central offset rack and practically inclosed by water, is illustrated 
or tongue of one strip fitting snugly into a corretlpond- herewith, and has been patented by Miss Bettie H. 
ingly shaped groove in' the other strip. A metallic Bicknell, of Loudon, Tenn. In a shallow pan, as 
V-s.haped strip is secured by it� flang� to the door shown in Fig. 2, is placed a wire or other suitablE' iron 
casmg near t�e lock, a correSpOndI?g strIp .secured to frame, held up sufficiently to allow the bottom of the 
the door fitting thereto, these strips formmg a con- pan to be covered with water. The cover is shown in 
tinuation of the inouldings, C and D. The si�e and I Fig. 3, being formed of a deep inverted pan or box. 
top dr�ughts �re �hus prevented by �he mould�ngs of tapered toward its upper end, and with an open top, the casing fittmg mto the correspondmg;.uouldmgs on forming a large water space, as shown in section in 
the door, and when the door is closed, the bottom Fig. 1. This invention is designed to obviate the 
draught is prevented by the hinged Rtrip, B. necessity of boiling meats or fowls before baking them, 

.. , 0 I .. thus shortening the process of cooking and fully re-
AN IJIIPROVED RAILROAD TIE. taining the juices and flavors of the articles cooked. 

A metallic railroad tie, recessed near its ends to re­
ceive the base portions of the rails, together with lock­
ing blocks or keys to hold the rails both sidewise and 
downward to their places, is illustrated herewith, and 
has been patented by Mr. Israel G. Howell, of Hope­
well, N. J. In addition to the central transverse recess 
in each end of the tie, to receive the base portion of 
the rail, there is a further extension of such recess to 
be filled by a locking wedge or block on each side of 
the rail, this locking wedge being entered within an 
overlappin,:r lip at each end of the main recess. These 
locking blocks bear upon or over the lower flanges of 
the rails and up against their webs. To prevent the 
locking blocks from working loose, saddles are fitted 
over them. lying in grooves in the upper faces of the 
blocks, the saddleR being held in place by pins passed 
through the ties, as shown in the sectional view. With 
thill tie the rails can be readily taken up and replaced, 
and independent chairs may be dispensed with. !lOWELL'S RAILROAD TIE. 

© 1888 SCIENTIFIC AMERICAN, INC.



OCTOBER 27,  1 888. J 
TIlE LEBEL GUlf. 

The French Minister of War has just published a 
description of the Lebel gun. This publication, 
designed for the instruction of the troops, has caused a 
certain amount of feeling among the public here and 
there, and some of the newspapers have denounced, as 
a grave fault, what they style a divulgation of the 
secrets of the national defense. The fact is that a 
wrong has been done to a legend only. The new gun 
of our infantry is i n  every respect an excellent weapon, 
but there is nothing mysterious about its mechanism, 
nor even anything new, for it is simply a modification 
of the Gras repeating rifle of the model of 1885, which, 
in turn, is derived from the Kropatschek �ystem used 
in the French navy ever since 1 878. The essential 
modification is that of the caliber, which has been re­
duced from 0 '4 to 0 '3 inch, thus permitting of a great 
dimin ution in the weight of the ammunition, and of 
obtaining, at the same time, m uch greater range and 
precision through the use of the new powder. We may 
mention, too, the better distribution of the resistance 
to the recoil, which is exerted symmetrically u pon two 
bolts, instead of, as formerly, upon the re-enforce of the 
breech lever, that is to say, on one side. 

As for the pri nciple of the system, we may remark, 
by comparison, an analogy of the Lebel gun with the 

German repeating rifle of Mauser. In both weapons, 
the magazine consists of a tube contiguous to the 
barrel, in which the cartridges are placed end to end. 
A spiral spring pushes these to the rear into a trough, 
A, which, in rising, causes them to pass from the 
magazine i nto the breech end, when the movable 
breech is set in motion. When the trough, A, rises, a 
catch, G, projects behind the last cartridge remaining 
in the magazine. Finally, a lever, L, termi nating in a 
button, serves to stop the action of the repetition 
mechanism. When this lever is shoved forward, the 
trough remains raised, and the weapon then operates 
like a shotgun into which the cartridges are introduced 
into the bree<.lh end by nand. The closing and percus­
sion mechanism is that of the Gras gun. 

Without its bayonet, the new gun is 4� ft. in length, 
and weighs 9 lb. when empty. All its details have 
been elaborated by a special commission, whose labors 
have provided us with a fire-arm which . has no equal 
among any of the military powers. 

This is the whole truth. It is well enough for us to 
have a feeling of satisfaction and confldence, but the 
fact must not be overlooked that the art of war is 
making continuous progress, and that new improve­
ments are soon to be looked for. Inventors are already 
occupying themselves with the idea of utilizing the 
force of recoil, so that the gun shall, of itself, reload 
and shoot. We shall thus obtain a genuine .. ball 
pump," which the marksman will only have to point, 
just as one directs the nozzle of a fire hosl'l. There are 
already mitralllemSeil constructed upon this principle, 
t.he ftrina- of which, entirely automatic, is regulated at 

1titufifi t !mtrftaU. 
will trom one shot per two minutes up to s1:l: hundred 
shots per minute, but it requires at least two men to 
manage them. If, as seems probable that it will, it 
becomes possible to render them thoroughly portable, 
it will  prove the signal of a new evolution in the equip­
ment of armies. -L'lllust1·ation. 

• • • •  
An EoCIl8b View of' Eucll8b Sblp. aod GU08. 

A correspondent of Engineering, " Gunner," says : 
" Our  ships are now showing their points-some won't 
steer, others won't go astern, and the Northampton 
has narrowly escaped being rammed by the Benbow as 
the Sandfly did of diving to the bottom. As to our 
guns-which we were told in 1884 were to be made in a 
manner superior to those of other nations-there have 
been since then a succession of failures. This is not 
surprising, when we observe their great lfmgth, insuf­
ficient rigidity, and the enormous strain thrown upon 
them by driving banded projectiles through a bore of 
considerably smal ler diameter than the copper bands 
upon these missi les. Surely it is not necessary to make 
the gun do the work of the lathe, and instead of the 
small strain of rotating the projectile to add the burst­
ing strain caused by rifling the missile, and then rotate 
it by the heels, leaving the front free to split the inner 
tube or knock the muzzles off the guns, as in Active, 

THE LEBEL GUN. 

etc. " The Admiralty Gazette calls attention to the 
fact that the Armstrong guns, some of which are now 
obsolete, cost England nearly twelve and a half m illion 
dollars (£2 ,500,000) before their defects were recognized. 
Of guns and rifling it says : " We have [1 0  more favor­
able experience than that afforded by split tubes, m uz­
zles blown off in proof or on service, and half a dozen 
minor defects. Yet we go on spending money as if 
every dispuied question had been set at rest and solved 
for all reasonable time. " 

.. ' . . .. 
Coover.loo of' a Paddle Steamer loto a Screw. 

The London and Northwestern Rail way Company, 
some months since, placed their paddle wheel steamer 
Duchess of Sutherland (built in 1869) in the hands of 
Messrs. Laird Brothers for conversion into a twin screw 
steamer, with the expectation that her efficiency for 
their cross-channel cattle trade would be im proved, 
and that considerable gain in economy would result 
from the introduction of more modern machinery. 
The work has now been com pleted, and the vessel 
lately made a trial outside the port, attaining, says 
Engineering, a speed of 1472' knots, the engines devel­
oping 1,400 horse power. The alteration effected may 
be briefly described as follows : The old machinery, 
paddle wheels, and boxes have been removed, but the 
forward and after sponsons and their houses on each 
side have been retained and connected, the houses 
forming quarters for the ship's officers, storerooms, etc. , 
the old paddle wheel space decked over and formed 
into a large additional lipace for cattle. The necessary 
alterations bave been made about the stern of the 

vessel, and stern tubes and brackets fitted, and the 
arrangement of engine keelsons, bulkheads, coal bunk­
ers, etc. , have been modifled to suit the new machinery. 
This consists of two sets of triple expansion engines 
having cylinders 1672' in . ,  26 in. , and 41 in. in diameter, 
with a stl'Oke of 2 ft. 6 in. , and working at 150 lb. pres­
sure, steam being provided by two double-ended cylin­
drical steel boilers, each set of engines driving its own 
propeller. The results of the alteration are strikingly 
worthy of attention, and may be summed up as follows : 
The carrying power of the vessel has been increased by 
about 190 tons, large additional deck space for cattle 
gained, while the net register tonnage has been re­
duced by 247 tons. The speed has been considel'ably 
increased, and the consllmption of fuel will be reduced 
by 60 per cent. This small consumption has been suc­
cessfully maintained over Ito period of more than six 
months by the Olga, built last year by Messrs. Laird 
Brothers, and fitted with similar engines. 

. 1 . , . 
Japaoe8e Coal MloloK. 

The princi pal coal mines in Japan are situated on the 
island of Takashima, outside the harbor of Nagasaki. 
They form one of the principal centers of coal supply 
in the East, and have now been worked by a leS8ee of 
the government's with all the more recent and im-

proved appliances for about sixteen years past. Ac­
cording to a recent official report, 2,500 miners ' are en­
gaged, the total population of the island bei ng 10,000. 
'.rhe remainder is com posed of fishermen, officers, me­
chanics, surface laborers, and a floating population of 
hangers-on to the miners. The latter ha ve daily rations 
sold at fi xed prices. These consist of rice, vegetables, 
pickles, tell, fish, beef soup, and occasional ly beef, the 
total daily cost being u nder 10 cents. The daily earn­
ings are 22 cents to 24 cents, and the total reduc­
tions for necessary expenses are altogether 14 cen ts, 
leaving between 8 cents and 10 cents clear, while the 
scale of dietary is  far above the average of the same 
class elsewhere in Japan. 

Married and unmarried men live apart. The latter 
live in buildings containing living rooms, dormitories, 
and eating rooms. The kitchens and offices are all 
apart from the dwellings, with special drainage into 
main conduits. The rooms are warmed by larlre flre­
places, and ventilated and lighted by windows fittf'd 
with sliding Venetian shutters. The area allot.ted to 
each man in the living rooms is about 500 cubic feet of 
air space. The married people live in separate apart­
ments, giving about 2,000 cubic feet of air space. From 
July to October the island is put into a state of semi­
quarantine against all outside com munication, partly 
with a view to prevent the importation of epidemics, 
but also to prevent the sale of deleterious foods brought 
from the mainland. All such food as seaweed, unripe 
fruit, uncooked vegetables, shellfish, etc. , is strictly 
forbidden, as is also the drinkin� to excell8 of intoxicat­
in� liquors. 
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A. Novel 8wlmmlnc Dr .... 
A swimming dress, resembling a diver's dress, and 

made of double India rubber. has, according to a for­
eign contemporary, been adopted in the German navy. 
On the chest is a valve through which air is blown 
into the interior of the dress, which covers the whole 
body and leaves only the face free. To prevent the 
swimmer from bein" too much tossed about by the 
sea, the space round the chest is especially large. The 
swimmer wears a belt, which divides the dress into two 
parts, to ' prevent a too great loss of air if the dress 
were torn about the legs, and consequent difficulty in  
swimming. The swimmer wears shoes with leaden 
soles to secure his equilibrium, and for his defense a 
dagger, which is fastened to the girdle. The swimmers 
are to be employed for the blowing up of mines and 
hostile craft, and are provided with a hox containing 
an explosive charge, which they have to fasten to the 
mine or craft, and ignite. Before the explosion occurs 
they are out of the reach of danger. The swimming 
dress has been already tried in Germany. During the 
attack on the harbor of Kiel on August 29, swimmers 
were dispatched from the ironclads to destroy the 
mines closing the port. 

• • • • • 
The San DleKo Flume. 

The total length of the flume, when finished, will be 
thirty-five and three-quarter miles, and the thirty­
fourth mile is now completed. The redwood came from 
Humboldt and vicinity, in Mendocino County. Red· 
wood was used exclusively in the box of the flume. It 
was strictly clear selected redwood, without knots or 
sap. The work of the contractors began early in June 
of last year. On June 27 the first load of lumber was 
hauled out. An idea of the gigantic character of the 
work that has since been done can be gained by noting 
the n umber of animals and men that were employed. 
As high as 500 head of horses and mules have been in 
service at one time, being driven in eight and ten horse 
teams. During a good portion of the time, sixty 
teams have been traveling back and forth haul­
ing the lumber. Besides the teamsters. from 75 to 125 
men were constantl y  employed in the work of construc­
tion. With the yard hands and other helpers, it is safe 
to say that 200 men were constantly employed in the 
various departments of the work. Mr. Carle estimated 
the amount of lumber used in the flume at 9,000,000 
feet. This is a very conservative estimate, and in all 
probability considerable more was used. The vastness 
of this amount of lumber can better be impressed on 
the mind of the reader by some comparative statements. 
Had this lumber been all loaded on wagons at one time, 
it would have required 3,000 wagons and 25.000 horses 
to haul it. The string of teams, if drawn into line one 
after the other, would make a procession over fifty 
miles long ; the amount of lumber used in the con­
struction of the flume would be sufficient to erect over 
200 large two-story residences and would load nearly 
forty large ships. A tree that will yield 1,000 feet of 
lum ber is a large one, and yet it would require 9,000 of 
such trees to furnish as much lumber as was consumed 
in building the flume. This n umber of trees, as can 
readily be seen, would make quite a forest. 

In the course of the flume there are 815 trestles, 
the longest of which is 1 , 700 feet in length and eighty­
five feet high.  Its construction required 250,000 feet of 
lumber. This is  the Los Cochos trestle. The Sweet­
water trestle is 1,200 feet long and 85 feet high. The 
main tim bers ulled in these trestles are 10 by 10 
and 8 by 8. They were put together on the ground 
and raised to their position by horse power. There 
are eight tunnels in the course of the flume, the 
longest· of which is 2 .100 feet in length. The tun­
nels are 6 by 6 feet in size, with convex-shaped 
roofing. Each mile of the flume required, on an 
average, 250.000 feet of lumber for its construction, 
and the red wood used in the bOl: is all two inches 
thick. 

The San Diego fluwe is pronounced by men 
experienced in such en terprises to be the largest 
ever built in the world. So stupendous was the 
undertaking that at its conception many declared 
that it could not be built.. Every obstacle has 
been now overcome, however. and the last spike 
in the flume driven. The water will be brought 
to the reservoir. about ten wiles from San Diego, 
from which point it is proposed to pipe the water 
to the city. In regard to the meqhanical work 
done in the construction of the flume, all who 
have examilJed it declare that it is first class in 
every particular. Engineers have fixed the grade 
every mile in order as near as possible to insure 
perfection in that important particular. The 
fl u me has a uniform grade of four and seven-tenths 
feet to the mile. An idea of the difficulties that 
have been overcome in the construction of the flume 
may be gained from a consideration of the fact 
that much of the lumber had to be drawn 700 and 800 
feet up the sides of steep and rocky mountains. The 
lumber was loaded on cars that ran on a portable track. 
The cars were attached to a heavy wire cable. The 
Illotive power Wall furnished by a portable cable en­
gine. The flume is now completed, and as the work of 

Ititufifi t �mtritall. 
laying the pipes from the reservoir is comparatively an 
easy one, it will not be Ion" before the water from the 
great flume will be flowing into our city.-San Diego 
(Cal.) Sun. 

• •  • • •  
AN IlIPROVED METHOD OF MOULDING. 

A method by which two sets of patterns may be 
moulded in the sand facing each other. one portion of 
each set of patterns being arranged to form a gate or 
passage from one mould to the other, a single sprue 
being formed by means of a removable core in one sec­
tion of the mould, is  illustrated herewith, and has been 
patented by Mr. Edward Reddy, of Little Falls, N. Y. 

BEDDY'S METROD OF MOULDIllG. 

The patterns are attached to removable plates adapted 
to be held in the flask as it is held open, while the two 
inner sections of the mould are formed. The two 
outer sections of the mould are then formed u pon the 
backs of the plates, one being provided with a sprue 
core, when the plates are removed and the four sec­
tions are put together, making the mould complete. 
In this manner the bottom and top of each mould are 
formed of two separate and independent sections of 
sand, and both moulds may be filled through a single 
sprue. 

.. f e , . 
AN IlIPROVED ARTIFICIAL LEG. 

An artificial limb designed for use by a person whose 
leg has been amputated between the knee and foot, 
and which will not chafe the stum p  of the wearer, is 
illustrated herewith, and forms the subject of two pa­
tents issued to Mr. Alexander Gault, of Medford, Minn. 
Figs. 1 and 8 show side elevations and a central verti. 
cal section through the ankle piece and foot, with parts 
broken away. Three sockets are employed, a thigh 
socket, a stump socket, and an outer socket for hold­
ing the stump socket, the outer socket being sup­
ported from the ankle or foot piece by brace rods. The 
stump socket is  shown in Fig. 5, and is composed of 
hard vulcanized rubber or other suitable material 
possessing the desired rigidity. The thigh-socket sup­
porting arms are supported from the stulllp-supporting 
arms shown in Fig. 2, being h inged thereto, and form­
ing upward extensions of a base plate secured to the 
ankle piece by bolts which pass down ward at each side 
at the back. The ankle bolt  is of the ordinary form, 
but the joint is made of gutta percha or hard rubber. 
At the back of the ankle piece is a vertical bore in which 
works a rod, shown in Fig. 8, designed as a practical 
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GAULT'S ARTIFICIAL LEG. 
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coiled spring on the heel rod aid inK the wearer In bend­
ing the knee and lending a natural movement to the 
samei while, by means of the sole plate and guide bolt, 
with the heel spring, the sol id " wooden " sound, so 
noticeable with the prdinary arti4lcial limb, is obviated . 

.. . . . . 
EleetrleUy aa an Empl o yment. 

Recently, 1n the course of some remarks on this 
subject berore the Young Men's Christian Association, 
in this city. Mr. Francis B. Crocker said : The question 
is asked, What kind of a man is required in this busi­
ness ? The answer is that it does not req uire a pe­
culiar individual. A man need not let his  hair grow 
long to make a good electrician. Any person of ordi nary 
intell igence, without regard to race, color, or previous 
condition of servitude, is eligi ble. 

As to whether it is best to go into t.he business or sci ·  
entific branch of the ind ustry, that depends entirel y 
upon the man's taste and ability. and he can generally 
decide that point readily for hi mself. There is room 
at the desk as well as in the laborat.ory, drawing table, 
and work bench, and no one of these places is more 
important than the other, and the possibilities of suc­
cess and a good salary are about equal in each case. 

The preparation for entering this business is edu­
cation and experience, and e,·en these, though of 
course very desirable, are not absolutely necessary. It 
would generally be sufficient for a man going into the 
strictly business part of electrici ty to have had experi­
ence in some other branch of trade. In fact, a boy 
might go d irectly from an ordinary school into elec­
trical busi ness and have a very good chance of snccess ; 
but if a young man has the time and money to spare, 
he will  do very well to take a course in electrical engi­
neering at some college, like Cornell or Stevens Insti­
tute, where particular attention is given to this sub­
ject, or at one of the scientific schools of Harvard. Yale, 
or Col umbia. It ie not necessary to go abroad to study, 
a!l more is actually rlone in one State on this side of 
the Atlantic than in the whole of  Europe, including 
England. This education is  more important to one 
going into the scientific part than to the prospect i ve 
business man, but it would be time well spent in either 
case. Se lf-ed ucation is perfectly possible, and fre­
quently produces the highest results. Edison hi lDself 
is  a distinguished example of this. I think persons 
generally stand too much in awe of the difficulty of un­
derstanding or even partially understanding this  sub­
ject by their own exertions. A general idea of it . is 
by no means difficult to obtain. Three or four days 
spent in studying a.n electrical book, or, still bett.er, an 
electrical factory or (Station, will give one quite an ink­
ling, and this im proves and grows rapidly without 
much effort, i f  one is brought into daily contact with 
electrical things. 

The next poi nt to decide is what branch or applica­
tion of electricity to select. This also depends some­
what upon the individual, but in most cases a J oung 
man would probably take the first good chance offered. 
But I think as a man can usual ly steer his own course 
more or less, it is  well to know which way it is wise for 
him to try to go. It is considerably easier to go with the 
current than against it. In other words, there are 
some appl ications of electricity that are advant.ageous 
and easy of themselves, and flO me that are not, and if  
a man take!! up one of the former class h e  is li kely to 
be comparatively successful, whereas, if he takes up 
one of the latter classes, he wil l  have uphill work, 

entirely irrespective of his own ind ustry and In­
tel l igence. To take extreme exam ples. eh'ctricity 
will run these arc and incandescent lam plS very 
satisfactori ly, but so far it has not been found 
practicable or anywhere nea r  pract icable to run 
an ocean steamer by it. An y one taking up arc or 
incand escent electric lighting as a business will 
probably do well, but i f  any one was visionary 
enough to attem pt making a business of building 
or operating- electric ocean steamers, he would be 
very apt to die in the poorhouse or lunat ic asylum. 
Of course it is possi ble that all this m ay be changed 
at any time by new discoveries, but all one can do 
is  to judge by what is already kno wn, and in  the 
case of a beginner, it  certain ly  is not wise to  go 
beyond this. To carry this idea still further, one 
can j udge of the likely directions of electrical pro­
gress, even before the advance occu rs, and it is i n  
one o f  these favorable directions that a llIan shoul d  
try t o  go. T h e  generation and d istri bution of 
electricity for light, power, and other useful pur­
pos�s is a very good branch of the business to 
choose. because it is the fountain bead, and all 
electrical progress will probabl y benefit it. 

The propulsion of street cars by electricity is just 
substitute for the heel cord commonly employed, and I now of particular im portance, and this busi ness is des­
also intended to obviate the necessity for a toe cord or an tined to be of great magnitude and one demanding the 
instep cord. That it may rock backward and forward, employment of hund reds of intell igent young men to 
this heel rod is hinged at its lower end to the upper run the central generating stations. The telegraph. 
end of a bolt or guidepost of a heel spring, shown in wh:ch is the oldest and best established electrical busi­
Fig. 4, the bolt extending down ward to a plane with ness, is sti l l  a pl,"etty good field. The telephone. which 
the ball of the foot. while below the head of the bolt is flnancially the most successful of all, is a better field. 
is a rubber or elastic block socketed in the upper face I Lighting is growing very rapidly. and will probably 
of the heel of the foot. With the movement of the spread still fast!'r in the future. Motor manu facturing 
body in walking, th" ankl" piece .-ocklil on itlil joint, the a.nd rentin� ilil one of the most promising branches. 

© 1888 SCIENTIFIC AMERICAN, INC.



OCTOBER 27, 1888.] 'eitutifit .!tltritlu. 
TlIB OW GAS HOLDEll OJ' TlIB COB80LlDATED GAS 

COKPABY, OJ' OW YOu. 
The largest gas holder in America is now rapidly ap­

proaching completion in this city. It is situated on 
Avenue C, occupying the block between Fifteenth and 
Sixteenth Streets. During the past summer the great 
framework haa formed a conspicuous object for passen­
gers on the steamers passing through the East River. 
When the sections of the holder proper rise between 
the uprights of the frame, the structure will appear 
still more im pressive. 

that haa to be done in securing the diagonal members 

of the frame. It is gratifying to note that no life haa 
yet been lost in the erection. 

�o�s:e .. ponbenee. 
BeallDC 1he ,  WelchlDC DachlDe. 

From the engineering standpoint, it is of special in­
terest. The problem presented was the erection of a. 
holder of the largest attainable capacity upon a piece 
of 6I;round which not onl y  was limited in area., but 
which was of the most unstable character at any great 
depth below the surface. To have made the usual ex­
cavation and to have built within it a brick tank 
would have been very expensive. The upper stratu m  
of ea.·th was what is called made ground, composed of 
dum pings from all parts of the city, underneath which 
quicksand was liable to be found at all places. 

For these reasons it was decided to dispense with the 
sunken brick tank, and to build an iron one resting 
practically on the surface of the ground. To econo­
mize depth the holder is  made in three sections, tele­
scoping into each other. Thus the holder can rise 
above the tank curb to three times the height of the 
tan k. 

The ground where the tank stands was leveled oft' by ex­
ca'\"ation to a depth of about eight feet. One thousand 
twelve-inch piles forty feet long were driven over an 
annular area lying mostly within and corresponding 
to the general circumference of the tank. This left a 
circular area. without piling in the center. Two feet of 
concrete were now laid, and on this the bottom plates 
of the tank were placed. The entire foundation is two 
hundred feet in diameter. 

The tank is made of wronght iron. The plates at 
the lowest course are Ys inch thick, and are laid double, 
80 as to give 1% inch thickness of metal. The plates 
are arranged to break joints. Where two plates abut, 
a strap of iron with six rows of rivets is carried over 
the joint. For each of these butt joi nts there is one 
strap, either inside or outside the tank, according to 
the locality of the joint. As the sides rise they d imin­
ish in thickness. The tank is 192 feet in diameter and 
42 feet 9 inches deep. 

Around the top of the tank a box girder is carried 
which forms the curb. Upon this the t wenty-four 
standards used to guide the holder rest. These are 
made of iron channel bars and are tied together by lat­
tice girders, of which 'several oourses surround them. 
Between the girders d iagonal bars extend, crossing in 
the center of the panel. At their crossing they are se­
cured , so as not to strike &gainst each other in storm y 
weather. At the top special trussing is ulled. to resist 
any outward thrust that may be brought to bear upon 
the standards. The framework rises 125 feet above 
the cu rb, or about 150 feet above the street level. 

The holder. as already stated, is in three sectionli', 
each about 41 feet high. At the upper curbs each sec­
tion carries t wen ty-four roller brackets. The rollers 
work in guide rails carried up the uprights. The brack­
ets are providt"d with both radial and tangential roll­
ers. The first kind is identified with English and 
American practice ; the tangential rollers are of French 
type. The combination of the two in the same brack­
et originated i n  England, and we believe is used in this 
holder for the first time in America. In the holder we 
are descri bing. the radial rollers are the larger and 
more securely fastened ; the tangential rollers, com­
paratively small, are treated as subsidiaries. 

The crown of the holder is stift'ened circumferenti­
ally by a box girder. This is contained within the 
holder and is practically concealed. The outer circle 
of top plates and the u pper circle of side plates form 
two of its sides ; a horizontal circle of plates withi n  the 
holder forms the lower element, and the open side is 
filled with lattice trusswork. so as to allow the gas 
free access. The crown is provided with internal radial 
trusses, extending to a central kingpost, which carries 
their inward ends when the holder is empty. 

• • • • • 
An AnacoDda lUlled In 1he 8&ree1. of' New York. 
It came out of the manhole of a sewer near the cor­

ner of First Street and Second Aven ue on 'Vednesday 
afternoon, October 8, j ust as school was letting out at 
grammar school No .. 79, on First Street, a few doors 
away, and hundreds of children were pouring out. 

When first seen it was gliding along First Street to­
ward First Avenue. The children saw it and shrieked. 

.. Look out for the crocodile I " screamed one of them 
as they ran. Their cries brought hundreds more of 
persons fiocking from doors all along the block, and 
heads appeared at every window. The school janitors 
and other grown persons h ustled the children back 

into the building and up the high stoops in the neigh­
borhood. As the snake moved along, men, women, 
and children fied before it, screaming warnings to 
others ahead. 

.At first the snake took its time about covering 
ground, but in a minute or two the throng pressing 
closer behind it apparently annoyed or terrified it. It 
stopped and threw itself into a coil. with three or four 
feet of very vicious-looking body vibrating upright 
from the center and a mouth eight inches long gaping 

open to let a forked tongue spit out. The children 
screamed louder than ever, and everybody that could 
run did so. 

It was at this moment that Mr. Burckhardt first saw 
the snake that he had coiled up in his· market basket 
the day before. The noise in the street had called him 
to his window. and j ust a.& he had taken one look at it 
the creature sprang forward. Mr. Burckhardt's hair 
still rises perceptibly as he tells of it. 

.. I could just sec it. as it fiashed by," he said. " Four 
men had run out from the wheelwright's shop with 
whatever they could lay hands on for a cl ub. The 
snake stopped again, seeing the crowd. and made 
itself into a coil ready to spring. One of the men 
jumped forward and hit it a terrible blow on the back 
of the neck. It dropped to the pavement, and before 
it could get up again the rest of the men, and every­
body else that could get anything for a club, wert! on 
top of it, hammering the life out of it. It fought des­
perately, but it had no chance." 

The snake is undou btedly a genuine anaconda., nearly 
full grown. Its body measures easil y a foo� in cir­
cumference at its thickest part. and its length of nine 
feet six inches was verified by Mr. Burckhardt, who 
stretched it out on his Ooor and measured it. It is so 
cut and bruised from the beating it had with clu�s 
that it is doubtful if i ts skin can be preserved. It is 
supposed that it came from some South American ves­
sel unloading at an' East River dock. crept into the 
sewers and along them to the place where it reached 
the street. Some sailor probably brought it from 
South America. It may have come from there when 
young, hidden in fruit or other cargo. and have grown 
to its present size in the sewers, but that is not likely. 
-No Y. Sun. 

� . . I .  
Elec'rlc LICh' In NI"h1 Flrlnc. 

The Weser Zeitung gives an account of an interest­
ing series of trials recently made in Germany for test­
ing the value of the electric light in night. firi ng. The 
targets were placed at a range of 400 meters frOID the 
rifiemen, while the electric l ight generator was situ­
ated 200 meters behind the firing party. The appara­
tus cOnsisted of a steam engine, an electric dynamo 
mounted on a carriage, and a projector. The steam 
engine registered 18 horse power. The light was ob­
tained from an incandescent lamp, which may be 

To the Editor of the 8cientiftc .4 me1ican : 
The SCIENTIFIC 4MERICAN of October 18 contai ns an 

article, . . Beating the Weighing Machine." The writer 
has witnl'ssed a. worse beat than the one mentioned. 
One of these machines is stationed at a cert�in rail road 
sl.ation in this State. The same room contains a news­
stand, attended by a boy who will tie a IItri ng to a ' 
nickel, step on the platform, drop the nickel in the 
machine, and get his weight. Before stepping oft'. he 
calls up next, the machine giving their com bined 
weight. The boy steps off, at which the machine gh'es 
the correct weigh t of :No. 2. This proceflls is repeated 
until the supply of subjects to be weighed is exhausted. 
Now, before the last party steps down. the boy. who 
has held on to the string all this time, carefully pulls in 
the string and gets his nickel back. I am of the opinion, 
when this machine is examined for cash, there will be 
little found. . . S. M." 

Indiana.polis, Oct. ' 18, 1888. 
.. I e ,  .. 

Black SDake with a "'hUe Blnc. 

To the Editor of the Scientific A me1'ican : 
In your issue of October 6 last I noticed an article on 

" Habits of the Black Snake." taken frOID the F"" est 
and Stream. With your kind permission, I would like' 
to make an exception to the above article. 

The writer. in referring to the black snake with a 
. . white ring " around its n�k, writes with considerable 
emphasis as to the " white ring " being " all imagina­
tion," and claims that .. natural history does not men­
tion the species." 

The latter assertion I am not sufficiently informed 
upon to write with any degree of certainty. As to the 
" white ring," however, I have in my possession a SI1l Il 1 1  
snake a s  black as the " ace of spades " with a perfect 
white circle around its neck. 

I have killed several of the same species within the 
past five years. 

They are quite rare. however. and out of th ree or 
four hundred snakes that I have d ispatched \\ ithin 
that period, of all descri ptions. from the harmless garter 
to the deadly copperhead. I find. u pon careful com pari­
son of habits and forlD. that di ller only in length. the 
" white ring " measuring frOID 16 inches to 2 feet 6 
inches, while those without the rings vary from 1 to 7 
feet. The scarcity of the former. however, may account 
for the absence of the large ones. 

I have not. the slightest doubt, however, there are 
.. white rings " as large as their " Ii'olid colored " frienQs, 
and if not classifiEld. m ust be closely related. 

At all even ts. there is such a repti le as a black colored 
snake with a "  white ring " around its neck, and black 
and white are the only colors found upon the snake in 
question. An old stone fence or rubbish heap Beems to 
be the favorite abode of the . , white ring. " Sometimes 
it is captured on a dry, d usty highway, sunning itt'el f, 
or twisted around some stunted oak or maple in search 
of birds, field mice, aDd toads. 

As to being chased, I cannot speak from experience. 
as I never have been in the humor to run. I prefer 
fighting every time. I know of timid people, however. 
whose word coul d  not be doubted upon ordinary occa­
sions, who speak with great positiveness as to running 
away and having a big snake chase them. 

In the warm spring days. when the black snake is 
mating, I have noticed him to be more aggre8llive than 
at any other time, and would show fight in preferenee 
to running away. W. S. POST. 

Saugerties, N. Y., Oct. 8, 1888. 

placed at a distance of 200 meters frOln the dynamo. B rlek 'he Be.' Bulldlnc •• 'erlal. 

The general structure is based on recent English 
practice. The old style of columnar frame is departed 
from. and the securely braced uprights, with horizon­
tal and diagonal bracing. recall th� framework of the 
great Birmingham holders, illustrated in a former issue 
of this paper. * 

The intensity of the cone of light produced by the arc Insurance men, as a general I.',Ille, claim that a building 
is 80 great that pencil writing can be read at '4,000 which is largely constructed of iron is not necessarily 
meters. The result of the experiments was that nine fireproof. This may be true to a great extent. says the 
shots out of ten struck the targets. The apparatus can Am£rican Builder. Iron. when heated, bends very 
only be placed hoI'S de combat if a shot should strike read ily under weight, and therefore of itself cannot be 
and break one of the carbon supports, but this is an called fireproof. There is m uch, however, to be said 
extremely improbable oontingency. The ilIuminat- in favor of iron construction. It prevents fi re frOID 
ing wagon, as it is caIled, has been attached to the spreading. and unless there is a large amount of in­
Prussian engineers, and will be used in the attack and fiamable material w ithin reach of the fiames. there is 
defense of fortresses. Its weight is too considerable to little danger that fire will  make very much headway. 
admit of its being extensively used in the field. Stone and granite are very little better than i ron to 

• • • • • withstand the ravages of tire. There is no material 
Eft'ed of' Flour ltlill Du.1. that can be useli for construction equal to brick. 

In order to test the effect of constant inhalation of Every brick bearll it.s own weight. Bricks have already 
dust in fiour mills on the animal organism. M. L. passed the fiery ordeal before they are used in build­
Poincarre kept guinea pigs for two years In the most ings. and are tem pered. Cast iron is not substantial 
dusty part of a. Oour mill-that is to say, the depart- enough. and wrought iron. which is an im provement, 
ment where the corn is cleansed from all extraneous stRnds fire but little better. Fot· a fireproof building 
matter by a special machine before bei ng ground. Of we would construct one of fire brick. Then glaze them 
twenty animals. tEln remained alive at the end of two and gi ve them a good appearance, which is raiher 
years. Those that died were mostly young ones. None ornamental than otherwise. 

The capacity of the holder is three million two hun­
dred and fifty thousand cu bic feet. Sep!lorate pipes are 
provided. one for inlet l1.Dd one for outlet. They are 
th irty inches i n  diameter. 

An impressive idea of its magnitude may be formed 
by ascending to the tank curb. The great crown lies 
on one side of the observer. and the East River is in 
clear view. As a schooner sails by with all sail set. 
the observer JDay recollect t.hat there would probably 
be alnple room to dock her, masts and all, within the 
gasolDett'r when infiated. 

Our ill ustratiolls give an excellent idea of the im­
mense work. and also show the apparently risky work 

of these showed traces of, tuberculosis, but catarrhal There are, however, many kinds of material made 
pneumonia with profuse desq uamation of epithelium ; for the purpose of fireproofing a building after It , iii 
also in some caseli' localized interstitial pneumonia and constructed. but we are only speaki'ng here of materiai 
extravasation of blood. Dust, consisting of grains of I which is used in construction , and we have the opinion8 
starch. etc., was found. more particularly on the nasal I of both insurance men and heads ot fire departments, 
mucous membrane. but only to a smaJl extent in the who vie with each o�her that brick bu stood the test 
broAobi.--wnou.. bett.r than lUll' other material. 
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AN ELEVATOR FOR HOISTING CABRIAGES. 

A mechanism for hoisting vehicles, etc. , outside of 
buildings, to land them upon au u pper floor with 
facility, while saving the space that would be required 
within the building for a hatClh or incl ined way, is i llus­
trated herewith and has been paten ted by Mr. George 
L. Loomis, of Northampton, Mass. A pJatform hav-

LOOMIS' CARRIAGE ELEVATOR. 

ing a surface large enough to hold a carriage is adapted 
to be projected between the jam bs of a door and beyond 
the wall of a building on the second or a higher floor, 
the platform being secured upon a frame consisting of 
t. wo beams extending from the outer end of the plat­
form inward between the joists. These beams have 
their inner ends united by a cross piece extending be­
neath two or more joists, and rest upon friction rolls 
journaled in the joists, whereby the beams can be 
moved over the door sill, or in grooves cut in  it, to 
move the platform out and in. In  a line centrally with 
the frame, and to the rear thereof, is a windlass frame 
in which is jourualed two drums, a cord from the 
lower drum passin� over a pulley secured beneath the 
door sill, and being- made fast to the fram� whereby 
the latter may be moved in and out, as the drum is ro­
tated i n  one directiop or the other by means of its 
crank-handle. From the upper drum on the windlass 
frame, which is provided w ith the usual pawl and 
ratchet and,crank handle, a cord passes through a hoist­
ing block upon a beam projecting from the b uilding, the 
outer end of the cord being provided with a sling upon 
which the vehicle to be raised or lowered can be readily 
secured. The platform when retracted is adapted to 
pass over the floor proper, leaving, when extended, a 
surface over which things may be easily and safely 
moved. 

. . . .  ., 
THE BUTTING VIPER. 

Although Africa contains n o  Crotalus nor Bothrops 
nor Trigonocephalus, she is, in return, the country of 
v i pers, for, with the exception of a few species that in­
habit Europe and Asia, all the rest are peculiar to that . 
country. The butting viper ( Vipera arietans), which 
forms the subject of th is article, is found throughout en­
tire Africa, with the exceptiou of the Mediterranean re­
gion, and is met with especially  along the coasts of the 
southwest as far as to the Cape. Two huge specimens 
of this species have j ust reach-
ed the reptile menagerie of  
the Paris M useum fro m Sene­
gal. The body of this serpent, 
which is short, thick, and 
squat, rarely exceeds four feet 
in total length. It taper� con­
siderably in the cervical region 
and terminates in front in a 
triangular head with rouuded 
angles, somewhat cord iform, 
much wider than the neck, 
and very much depressed. 
The tail is conical and very 
short. Its thickset form gi ves 
the animal a hideous aspect. 
The nostrils, which are widely 
open, and their circumference 
destitute of scales, are very 
dose to each other, and situat­
,'d directly above the snout, 
and not at the sides, as in 
other species of the same 
genus. This is what led the 
German naturalist Merrem to 
group the vipers that present 
this peculiarity under the 
generic name of Echidna, re­
flerving that of Vipera for 
those i n  which the nostrils 
open laterally. Behind, and 
.xternally to the nOlitribl, are 

J'titufifi t �lUtritau. 
the eyes, which are set very close on account of the 
shortness of the snout. 

As in all v ipers, the upper jaw is provided on each 
side and in front with a series of from three to five 
highly developed, channeled, venomous fangs, which 
are of unequal size, movable, conical, and bent back­
ward, and which straighten up when the animal opens 

its mouth. The duct tbat they con­
tain gives passage to tbe poison, and 
opens upon their front edge, near the 
extremity, in an elongated slit. These 
faugs are very sharp, and their conical 
sh!l.pe permits them to enter tissues.in 
such a way as to gradually separate 
them without tearing them. When 
the fang is withdrawn from the wound 
-a simple puncture-the skin,  by vir­
tue of its elasticity, resumes its place 
and imprisons the inoculated venom, 
which is almost instantaneously car­
ried by the circulation throughout the 
entire organism. The entire top of 
the:body, including the head, is cover­
ed with carinate scales arranged with 
great regularity. 

The coloration of this viper is very 
variable. In the museum specimens 
the dominant color is a light and some­
what tawny brown. This, upon the 
back, is relieved by a series of darker 
stripes, open in front, and, for the 
most part, exhibiting a yellowish 
border behind. At the lower part of 

the sides there is likewise a longitudinal row of dark 
spots, and the top of the head is, at the level of the 
eyes, traversed b y  a brown band, which descends on 
each side to the edge of the upper lip. 

[OCTOBI!R 27, 1 888. 
quickness of a flash UpOll its prey, which it pierces 
with its long, venomous fangs, and which in most cases 
utters a cry of distress. Then it springs back with the 
same abruptness and waits, motionless, until the 
venom has accomplished its work of death. The vic­
tim, which at first seems filled with astonishment, soon 
falls upon its side, as if paralyzed, and, after a few con­
vulsive motions, expires in the space of one or two 
minutes. The viper then returns to it with a slow, 
gliding motion, noses the entire body, and finally seizes 
the latter by the head and swal lows it. 

From the manner in which these animals attack 
their victims, one would be tempted to believe tha.t 
they are conscious of the terrible effects tbat the inocu­
lation of their venom immediately prod uces. But such 
is not the case, for they behave i n  the same manner 
when recently killed animals are offered to them, and 
boas, too, coil around sucb animals, in order to 
strangle them, just as if tbey were living. These acts, 
which seem due to reason, are instinctive. 

'rhe venom of the butting viper cedes in no respect 
to that of the rattlesnake. Dogs of large size rapidly 
succumb after being bitten, and cases are cited in 
wb icb man has been unable to resist its action. It is 
eVbn asserted that the Hottentots, whose country is in­
fested with these reptiles, use the venom to poison their 
arrows by mixing it with the juice of certain plants. 

The reptile endures captivity well, provided that the 
tem perature of its cage is sufficiently h igh. It feeds 
with considerable regularity, and is easily preserved 
for several years.-La Bature. 

• • • • • 
AN IMPROVED GAUGE FOR WOODWORKERS. 

A gauge which can be readly adj usted for mortis­
ing, cutting, or marking, two or three different widths, 
or marking one or two widths and cutting another, or 

Indolent and sluggish to the highest degree, the but­
ting viper usually remains entirely immovable, its body 
coiled, and the head resting upon one of the coils. The 
lower figure in  the engraving represents it  in  this state 
of repose. Its repugnance to motion is such that it 
allows itself to be approached almost to contact with­
out stirring. It scarcely moves, except to seek food, or 
to make an attack, or to escape. Then it makes rapid 
motions, which form a marked contrast with its natural 
slowness. If it is disturbed, it at once puts itself on 
guard by drawing back its head, and t wisting its neck 
into the shape of the letter S, ready to u ntwist it and 
straighten it like a spring, so as to throw the head 
forward in order to bite. At the same time, itS body is 
seen to inflate and alternately return upon itself, thus 
showing its irritation. Sometimes, too, it hisses long 
and loudly. It has the singular habit (whence is de­
rived its name) of beginning an attack by butting witb I 
its head like a ram. 

In a state of liberty, small mammals, such as rats, 
mice, and equirrels, form the habitual food of the but­
ting viper, but it catches birds also. In captivity, it is 
fed upon rats, and sometimes upon young rabbits, and 
the very variable intervals that separate two meals is, 
on an 8.verge, twenty-five days. 

Exclusively of the slowness with which it decides to 
attack its victims. its mode of doing so is the same as 
that of other vipers. Put in the presence of an animal 
which it is about to make its prey, it immediately 
twists its neck, as has been described, ready for the 
attack. Its respiration quickens and becollles deeper, 
while at the same time it darts out its forked tongue, 
and at times strikes the animal with its head. Its 
anger keeps increasing until finally it springs with the 

THE BUTTING VIPER. 

LITTLE'S COMBINATION GAUGE. 

for marking a width from the shoulder of a rabbeted 
or otherwise checked piece of wood at will, is illustrated 
herewith. and has been patented by Mr. Wm. B. Lit­
tle, of New York City. On its tubular stock is mount­
ed to slide an adj ustable cylindrical fence with a set 
screw for clamping it in the usual way, and near the 
outer end of the stock, on one side, is fixed a projecting 
marking point, a cutting point being fixed somewhat 
nearer the outer end on the opposite side. On the out­
side of the stock, angularly midway between these 

points, is fixed a mortise­
marking point, i n s  i d e  0 f 
which is a longitudinally 
adjustable mortise-marking' 
point, riding in  a slot in the 
stock, and projecting from a 
cylindrical nut  sliding with i n  
the stock, as shown in  t h e  
sectional view, Fig. 1.  The 
nut is threaded to work on an 
internal threaded spindle, the 
outer end of which has a mil l ­
ed head projecting out of the 
stock. 'l'he stock also carries 
another directl y opposite 
longitudinal slot, in which 
rides another marking point 
also carried by the nut, and 
adjustable therewith. 'l'he 
fence is closed at its outer 
end by a metallic face plate, 
shown in Fig. 2, and at its 
inner end by a detachable 
metallic bearing plate, mor­
tised in and attached to the 
back of the fence, as shown 
in Fig. 3, and in ·one side of 
the fence is a longitudinal 
tubular guide, in which slides 
a cylindrical nut carrying a 
marking pOInt which projects 
through a slot on the outside 
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of the guide. This point can be readily adj usted to 
any desired distance from the front of the fence, for 
use, as usual, in marking a line inside of a checked 
piece of wood. 

For further information in relation to this invention 
address the inventor, in care of Mr. Thomas Young, of 
No. 5 Greenwich Avenue, New York City. 

.. � .  � .. 
Electrical Production 0.- Diamond •• 

The Hon. C. A. Parsons describes in an interesting 
communication to the Royal Society, which is published 
in abstract in Engineering, a number of experiments 
w hich he has recently made on carbon at high tempera­
tures and und"r great pressures, and in contact with 
other substances. The primary object of the experi­
ments was to obtain a dense form of carbon for use in 
arc and incandescent lamps, for, as it is well known, 
could the life of the carbons of either variety of lam p 
be prolonged, a considerable economy could be effected 
in electric lighting. 

Looking at the experiments from this point of view, 
it lIlay be stated that the experiments were not entirely 
successful, though a very dense form of carbon was in 

set of experiments was when the mould around the rod 
was filled with a layer of slaked lime about one-fourth 
inch thick, surmounted by two iuches of silver sand, 
followed by a layer of lime of the same thickness, and 
finally by a layer of coke dust. The pressures used 
ranged from five to thirty tons, and the current from 
two hundred to three hundred amperes, the carbon be­
ing in  different experiments from one-fourth inch to 
five-sixteenth", inch iJ;l diameter. Under these con­
ditions there was obtained on the surface of the carbon 
rod a powder of a gray color, harder than emery, and 
capable of scratching the diamond. This powder is, 
therefore, very probably the diamond itself. 

.. . . . ..  
SIXTEEN HORSE POWER WINDING ENGINE. 

We illustrate a winding engine exhibited at the re­
cent Nottingham show. This engine is fitted with 
two large winding drums, each connected to its own 
shaft by independent clutches, so that either drum can 
be used quite independently of the others. The frame 
is made of steel or wrought iron girders, the engine be­
ing specially designed for use in countries where skilled 
labor not being available, repairs are troublesome and 

shore, or wherever the torpedo station is. Fore and 
aft on the upper vessei or hull, which is the only one 
which is seen at all above the water, are two flags, 
which serve as sights by which to guide it. The upper 
cigar is 18 inches in diameter and 44 feet long. The 
lower one is 24 inches in diameter and 40 feet in length, 
this latter being charged in the head with about 300 to 
400 pounds of high explosive, which is fired either by 
the percussion of the cylinder against the side of the 
vessel or by an electric current from the shore, as de­
sired. 

'l'he lower hull also contains the engines, which are 
of the 6-cylinder type, and the supply of compressed 
carbonic acid gas with which they run ; also a device 
by which the gas Is heated. The heating of the gas is 
accomplished by coils of copper pipes incase(l in  cylin­
ders containing sulph uric acid and having lime cham· 
bers at each end. The sulphuric acid and the l ime lIlay 
be brought in contact by electricity when desired, and 
will, in  less than a minute, heat the gas up to 6000 F. , 
and keep it hot from one to three hours. The engines, 
each of which takes u p  only fifteen by twenty-four 
inches of space, can run 800 turns per minute, at which 

SIXTEEN HORSE POWER WINDING ENGINE. 

one case obtained, but nevertheless some results are of costly ; in fact, cast iron is nowhere used except in the I speed each will develop 75 horse power, the speed of 
very great interest, as, though the author expresses cylinders and one or two minor brackets. Each drum is the torpedo being 20 to 24 miles an hour, which speed 
himsfllf very cautiously, it would appear that he has fitted with a brake, and there is also one on the flywheel, can be maintained for a run of one to one and a half 
succeeded in producing diamond dust artificially .  The so that complete control ' is secured under al l circum- miles with one charging of gas. 
arrangement of the experiment was as follows : A stances. The cylinders are 9 inches in diameter with 16 The torpedo is expected to cut through rope netting 
massive cylindrical steel mould, of about 3 inches in- inches stroke, and the engine is fitted to carry a work- of inch hemp rope and strike the target fair and 
ternal diameter and 6 inches high, was placed under a ing pressure of 100 pounds. The Enginee1', to which square, exploding at once. The entire torpedo, with 
hydraulic press ; the bottom of the mould being closed we are indebted for our illustration, says a large num- its propelling and steering machinery and its charge of 
by a spigot and asbestos rubber packing-silililar to I ber of similar engines is in use in the mining districts dynamite, nitro-Idycerine, or whatever other explosive 
the gas check in guns. The top was clo�d by a plunger of the various colonies. They are thoroughl y  well is chosen, weighs 2)4" tons, the engine weighing 524 
similarly packed ; this packing was perfectly tight at made, and calculated to stand a great deal of hard pounds. 
!til pressures. In the spigot was a vertically ·  bored work. For the experiments before the board, the navy yard 
hole, into which the bottom end of the carbon rod to • I • I • tug Nina anchored behind a net t.arget 130 feet long� 
be treated fitted. The top end of the carbon rod was Trial of' a New Torpedo. three-quarters of a mile from shore, representing a man· 
connected electrically to the mould by a copper cap, The Naval Board of Ordnance, at College Point, N. of-war, defended by her torpedo nettings, the explosive 
which also helped to support the cllrbon rod in a cen- Y. , have been testing recent.ly a torpedo which is the charge consisting of a can of powder on top of the 
tral position. The block and spigot were intmlated invention of two Americans, Messrs. Geo. E. Haight forward flag of the torpedo, but fired by the regular 
electrically from the mould by asbestos ; and the lead- and Wm. H. Wood, the former of whom is now in cap head of the submarine  weapon. 
ing wires from the dynamo being connected to the France instructing the naval officel'S of that country in The distance. three-quarters of a m ile, was covered 
block and mould respectively,  the current passed along the use of the invention, the French government hav- in 2 minutes 52 seconds, official time, or at the rate of 
the carbon rod in the interior of the mould. The free ing bought one for trial. say 18 miles an hour. Subsequent examination showed 
space in the mould was filled in turn with different hy- The board consists of : Capt. A. P. Cook, president ; that the torpedo cut clean through the netting, broke 
drocarbons and with other materials. Capt. C F. Goodrich, Lieut. -Comdr. R. B. Bradford, her forward stanchion in so doing, and then headed 

Among the liquids acted on were benzine, paraffine, Lieut. A. R. Couden, and Lieut. S. P. Comley. away in a go-as-she-pleased trip. The torpedo also 
treacle, chloride and bisulphide of carbon, and the The torpedo is cigar shape and is united to a float of snapped her connecting wire.�Army and Navy JOU1·. 
solids included silica, a.lumina, carbonate and oxide of the saine shape, which lies three feet above it, by four ___ _ • , • • • 
magnesia and alumina. The pressure employed ranged knife-edged stanchions. The torpedo projects beyond 
from five to thirty tons per square inch. In the experi- the float at the bow, and at its stern is a propeller, M. CliEVREUL has entered his 103d year. The other 
Illtlnt with silica the density of the carbon was increased above which is the rudder. From the stern there trails day he walked througs. the Sanitary Exhibition, at 
SO per cent, and in no other case. The DlOst interesting an fllectrie wire, which connect .. with a keyboard o. the Palace of Industry, Paris. 
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AN INTERESTING ELECTRICAL EXPERIIlENT. 

There is a very pretty elect rical experiment which 
11.1 ways excites considerable curiosity and interest, that, 
80 far as k nown, has never been described in print. 
One end of a I)iece of soft cotton string, about four 
inches long, is pasted, by means of a small bit of paper, 
to the inside of the cy lindrical glass front of a show 
case, in about the position shown at a in the engrav­
ing, in such a manner that the string hangs freely 
down.  The outel' surface of the glass, from a to c, is  
then briskly rubbed from side to side with the back of 

these plates and used them in a battery for drivinll a 
small motor, and can say that they are eq ual to any of 
the plates manufactured by the trade for battery pur­
poses-in some cases superior-as the carbon rods are 
very compact and of fine texture. 

ever before. In 1860 this proportion was about 18 per 
cent, in 1870 14 per cent, and in 1880 about 15 per cent. 
In 1890 it will not be far from 18 per cent. 

• • • • •  

EXPERIMENT WITH MIRRORS. 

the hand or with 

It is best when appJ ying the paraffine to warm the 
plate, have the paraffine melted, and apply with a 
small brush. 

... . e a . 
Tractive Po_er oC LocolDo&lve •• 

Mr. M. N. Forney thus explains the meaning of the 
terlll tractive power of a locomotive. It is the force 
with which the locomotive is urged in a horizontal di­
rection by the pressure of the steam in the cylinders, 
and which therefore tends to move the locomotive and 
draw the load attached to it. The tractive power is 
due to the pressure of steam on the pistons, and there­
fore its amount is dependent upon the average steam 
pressure in the cylinders on the area of the piston and 
also on the distance through which the pressure is ex­
erted-or, in other words, on the stroke of the piston. 
Thus, if we have a cylinder 17 inches in diameter and 

Every one knows that in images produced by a mir­
ror there is lateral inversion ; that is, right and left are 
reversed. We have become so accustomed to this in­
version that we rarely notice it unless a printed page is 
held before the mirror, when the fact that the words 
appear . ,  backward " recalls it to us. If we arrange 

1 
.. . ' 

...... .  -

a dry silk hand­
kerchief. T h e  
glass is  thus elec­
trified, and the 
string also takes 
a charge either by 
induction or leak­
age, and is re­
pelled b y t h e 
rubbed glass. At 
e a c h movement 
of the hand the 
string sways from 
side to side, and 
finally, when the 
glass is  sufficient­
ly excited, it curls 
u p  so as to touch 

the unelectrified part of the show case, at b, as IShown 
by the dotted l ine. I f  the finger is now held for a few 
moments against the glass at a, the string is discharged, 
and is forthwith attracted up to the front of the case 
in the position shown by the dotted line at c. Pressing 
the finger against the glass at c discharges it there, 
and the string q uickly j umps away and clings to some 
p lace that is stil l electrifipd. This action may some­
t imes be repeated five or six times before the glass is 
wholly d i scharged, the string being made to fly to and 
fro until one is  tempted to believe it endowed with 
life. 

A� in all experimen ts in frictional electricity, dryness 
is essential to success, and i f  one's hands are at all moist 
the experiment fails. In summer it is  almost impossi­
ble to make the string do more than sway slightly 
when the glass is rubbed ; but on a dry winter day it 
is as lively as a grasshopper. A. B. P. 

.. . ' .. 
INEXPENSIVE CARBON PLATES FOR GREBET 

BATTERIES, ETC. 
BY eRAS. FETZES. 

The following is the method adopted by the writer 
for the utilization of cast-off electric light carbons in  
making plates for a small motor battery : 

At almost any electric l ight station which uses arc 
lights may be obtained numbers of rejected carbons, 
which are unfit for use in the lamps, owing to some de­
fect in the manufacture. These dflfects, however, do 
not inj ure them in any way for use in the battery.  
These carbons can be had for the asking, or for a mod­
erate sum. 

The ordinary carbon is long enough to allow of being 
cut into t wo pieces about six inches long, but plates of 
the whole length and as wide as desired may be made. 
For simplicity's sake, a plate 6 X 1% inches is repre­
",en ted in the sketch, which also represents the manner 
in which the carbon rods are pressed together and held 
flat while being soldered, the first office being per­
formed by the we.lge, W, the latter by the str ip of 
wood, X ;  the whole arrangement being made of wood, 
except nails and screws. To prepare the carbon rods, 
the copper coating is removed by n i tric acid , taking 
care to leave about one or one and a haH inches of cop-

2 feet stroke, and an average steam pressure of 50 
pounds per sq uare inch, then, as the area of such a 
piston would be 227 square inc�es, the average pres­
sure on it would be 227X 50= 11,350 pounds, and, as 
each piston moves through 4 feet during one revolu­
tion of the wheels, the n umber of foot pounds of energy 
exerted by it would be 1 l , 350 X4=45,400, and for the 
two cylinders of a locomotive double that amount, or 
90,800 foot pounds. If the driving wheels are 5 feet in 
diameter, their circumference will be 15'7 feet, and 
therefore the locomotive will move that distance on 
the rails during one revolution, if the wheels do not 
slip.  The 90,800 foot pounds of energy is therefore 
exerted through a distance of 15'7 feet, and therefore 

90,800 
--=5, 783 pounds, 

15 '7 
which is the force exerted through each foot that the 
circumference of the wheel revolves and the locomo­
tive moves. If the wheels were only half the diame­
ter, or 2% feet, then their circumference would be 7 '85 
feet, and the tractive power would be 

90,800 
--:::.11,566 pounds, 

7 '85 
or dou ble what it was before. It will be seen, then, that 
the tractive force of a locomotive is dependent upon : 
1. The average steam pressure in the cylinders. 2 . 
The area of the pistons. 3. The stroke of the pistons. 
And, 4. The diameter of the driving wheels. The trac­
tive power of a locomotive is, therefore, found by mul­
tiplyin!r together the area of the piston in square 
inches, the average steam pressure in pounds per 
square inch on the piston during the whole stroke and 
four times the length of the stroke of the piston, and 
divid ing the product by the circumference. of the 
wheels. The result will be the tractive power exerted 
in pounds. The adhesion must, of course, always ex­
ceed the tractive force, otherwise the w heels will slip. 

. . . . .. 
Our PopuJaUon I II 1 890. 

The census of 1890, preparations for which are already 
being made, promises to show in the U uited States a 
pop ulation of more than 70,000, 000. The population in 
1880, according to the census of that year, was 50, 1 55, 783 
persons, of whom 43,475. 840 were nat ive ann 6, 679,943 
foreign born. The natives had increased 10,484,698 
from the figures of 1870--32,991 ,142-or 31 '5 per ·cent. 
The foreign element had !rained more slowly, however, 
bringing the percentage for the entire popUlation down 
to 30 per cent. The same rate of increase applied to 
the census of 1880 will, according to the Philadel phia 
Reco1'd, give an increase of 15,046,639 persons during 
ten years ending in 1890. 

The immigration between 1870 and 1880 was com para­
tively light, only 1 , 112 . 714 persons having come to this 
country during that decade. For the past few years, 
however, it has been unprecedented. The im migration 
since the last census has been as follows : 

1880 . . . . . .  . . . . . . . . . . . . . . . .  . . . .  . .  . .  . .  . .  . . . . .  . . . .  . . . . . . . . .  457,257 

1881. . . . .  . .  . . . . . .  . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . .  669,431 
lSS'l. . . .  . . . . . . .  . . . .  . . . .  . . . .  . .  . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . .  788.992 

1883.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . .  603.822 
1884.. .  . . . .  . .  . . . .  . . . .  . . . . .  . . .  . .  . . . .  . .  . .  . . .  . . .  . .  . .  . .  . .  . . . .  518,592 

1885 . . . . . . . . . . . . . . . . . . . . . . ' .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  395,346 

1886. . . . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . . .  . . . .  . . . .  . . .  . .  . . . .  . . .  . .  . . .  334.203 
1887.. . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  490,109 
1888 (8 months) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 380,000 

4,637,252 
Estimate for 2 years and 4 months . . . . . . . . . . . . . . . . . . . . . .  1 , 100.000 

Total for 10 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,737,252 

/,\---_. , , I 
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two mirrors so that there is a dou-
ble reflection, the inversion is got 
rid of, and some curious effects are 
obtained. Put two mirrors edge to 
edge, at an angle somewhat less 
than 90 degrees, and hold a book in 
front of them in the posi tion a in 
the sketch. An image of the book 
is seen in each mirror, but because 
of the two reflections, indicated by 
the dotted lines, there is  no in ver­
sion ; a fact which we recognize by 
the word!l appearing i n  their nat u ral 

order. Now stand at a, and, fixing the attention on 
one of the images of the face in  the m irrors, attem pt to 
bru!lh the hair. The result is ludicrous. The bru sh is 
almost surely put to the wrong side of the head and the 
hair brushed the wron!r way, and it is usual l y  some lit­
tle time before one ",ufficiently becomes a ccu stom ed to 
the odd effect to use t.he brush with confidence. 

A. B. P; 
.. . . .  ., 

Pottery In L llll oge 8 .  

China is selling at a lower rate now, says Consul 
Guffin, of Li mogell, than it has done for many years 
past, the reason being that the price of labor has de­
creased 10 per cent in the last fi ve years, machinery 
has in lllany instances replaced hand labor, and the  
saucer maker has  entirely disappeared since the strike 
in 1883. The rates of interest and insurance greatly 
favor the manufacturer. The price of coal and wood 
is lower than in previous years, the former costing from 
25 franc!:! to 35 francs per ton delivered at the fac­
tory, and the price of the latter is from 10 francs to 12 
francs per stereo The year 1887 shows a decided de­
crease in the production of china; there was a stead y 
decline from 1882 to 1886. In the year 1887 there 
was employed in the manu facture of cbina at Limoges 
1:621 coal furnaces, as compared with 1 ,528 in the pre­
ceding year, and 324 wood furnaces, against 323 in 1886. 
Some manufacturerlS burn wood, although it is  more 
expensive than coal, the reason of this being that they 
th ink the sulphurous fumes from the coal inj ure thfl 
color of the china. Few colors have yet been discov­
ered that will resi6t the gases of coal , so wood is used 
exclusively to heat the moujles, -the fu rnace where the 
paintin�s are fired. Limoges china is in demand all 
over the world, but by far the largest share goes to the 
United States. The production last year amoun ted to 
over $1.600,000, nearly half of which was exported to 
the United States. 

.. . . . ... 
:EXPERIMENTAL ELECTRIC FUSE. 

Nothing i nterests a class i n  electri city more than a 
homely illustration of some industrial applica.t ion of 
the science. An experiment, if it be a good one, is 
all the more effective when performed without the 
aid of elaborate apparatus from the instrument maker, 
and if it be one which the student can repeat at home, 
he is  the better pleased. 

One of the minor applications  of electricity with 
which every one is familiar, but which is rarely illus­
trated in the class room, is that of firing blasts at a 

distance by Illf'anS of 
an e I e c t l' i c f u s e. 
Young people will en­
joy the following il­
lustration. Wmp a 
short piece of very 
thin i ron or platinum 
wire about t he fuse C � of a fire cracker, as 

�-"""::�""I"-o_.:�t..,J .. --�-' shown i n  the figure 

� \ at a. Stout copper 

per on one end of each rod. When taken from the acid 
they should be washed and d ded, then placed in the 
. .  holder," as shown i n  the sketch, having all the cop' 
pered ends together. Apply soldering acid in the 
grooves between the coppered ends, and with a solder­
ing copper, heated j ust enough to melt comlllon solder, 
rub the solder in unti l it  .. takes, " which will be in a 
moment. 

When one side has had all the grooves filied , turn the 
plate over and repeat the process on the other side. 
Before using the plate in the battery, it should be coated 
with paraffine for about one-half inch below the copper, 
and the paraffine should be worked into the grooves, 
otherwise the acids frolll the battery would be' drawn 
up by capi l lary attraction and soon destroy the copper 
and cause the rods to fall apart. The wl.'iter ho,l! X.Uadili 

Add this total tv the increase in the native-born popu­
lation at the rate which prevailed from 1870 to 1880, and 
it, will be found that the probable increase in popula­
tion duri ng the present decade, after making due allow­
ances for births and deaths, will  have been 20,246,639, 
and the total population in 1890, native and foreign 

wi res are attached 
to the ends of the thin wire, and led th rough the 
window on the si l l  of  which the cracker is placed. On 
connecting the eopper term inals to the poles of a 
battery, the th in  wire is heated to incandescence, the  
fuse is lighted, and in  a mOlIlent the  cracker explodes. 
If it is desired to make the blast instantan eous. a pin­
hole is made through the middle of the cracker, and 
the thin wire is threaded through it 80 as to be in  im­
mediate contact w ith the powder. When a sufficiently 
thin wire is used, a sin gle Grenet or Bunsen cel l is 
enough to fi re the fuse. For economy's sake it is 
better to use iron than platinum wire in  these experi­
ments. Very thin iron wire can be bought on spools, 

born, 70,322,479, divided as follows : 
Native . . . . . . . . . . . . . . . . . .  32,991.142 43,475.840 

Foreign born . . . . . . . . . . . 5,567.229 6,679.943 
118,522.479 
11 ,10),000 

'l'otal . . . . . . . . . . . . . . . 88,558.371 00.155.783 70,32'.l.479 and it Dlay be easi ly made still thinner, i f  n ecessary, 
It ill very evident that the foreign element will form by immersing it for a few moments in dilute su lph u ric 

Q ll.lu\;h larger prolO>ortiGQ Qf tbl! �opUl80j;iQJl ip, l,illjQ tbl.\JI. . Qf nltl'iQ IWid. A. B. P. 
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Ali IJU>ROVBD CALCULATnre JU.ClUBB. right and turning the knob above It until the fig ares with a long, sharp iron rod. The trees lle 80 thickly 

There has lately been invented by Mr. Dorr E. Felt, seven appear on the register, when release the lever beneath the surface that the rod cannot be pU8hed 
of Chicago, a calculating machine which he baa named and continue turning the knob, and the maehine will down ami88 on its te8ting errand, for the prodding i8 
the com ptometer. It i8 a prll.ctical machine operated stop at the ciphers. not 10 much in search of a tree as it i8 to te8t whether 
by keys for the computation of numbers and the solu- The colllptometer is being manufaetured by Messrs. the tree Is a •• windfall " or a .. breakdown." When 
tion of mathematical problems. The rapidity and ae- Felt & Tarrant, 52, M, and 56 Illinoi8 Street, Chicago. the prod strikes the log, the miner chips oft a piece 
curacy with which computations a.re made on the . f • , • with the sharp point of the tool, which brIngs the chip 
comptometer when in the hands of a skill ful operator Th. Barled Pore.'. oC N.w .:Je .... ,.. or splinter to the surface when drawn out of the muck. 
are .calculated to meet the approval and win the adtni- An industry the like of which does not exist any- By the appearance and order of this chip the m iner 
ration of alL where else in the world furnishes scores of people in can tell at once whether the tree he has tested is a 

In the construction of the comptometer all the op- Cape Yay County, New Jersey, with remunerative sound or a dead one. If the former, he quickly ascer­
erating parts are made of the finest hardened steel, employment, a.nd has made comfortable fortunes for tains the length of the trunk by prodding along froUl 
thus insuring the greatest degree of durability. The many citizens. It is the novel business of mining one end of it to the other, 
accuracy and durability of the machine have been cedar trees-digging from far beneath the surfaee im- That ascertained, he proceeds at once to raise the 
t horoughly tested in the actuary's department of the mense logs of sound and aromatic cedar. The fallen and log from its hidden bed. He works down through the 
United States Treasury at Washington, where one is submerged cedar forests of Southern New Jersey were mud a saw similar to those used in sawing out ice in 
in constant use. It will add, subtract, multiply, and discovered first beneath the Dennisville swamps 75 tllUng an ice house. With this he !!aws the log in two 
di vide, from which it is evident that all arithmetical years &gO, and have been a source of constant interest as near the roots as he cares to. The top of the tree is 
problems can be solved on it. Particular attention is to geologist8 and scientists generally ever 8ince. There next tlawed off in the �ame wa.y, and then the big cedar 
cal led to its availability in computing interest, dis- are standing II.t the pre8ent day no such enormOU8 stick is ready to be released from its resting place. A 
count, percentage, and exchange. It is a neat, compact specimens of the cedar anywhere on the face of the ditch is dug down to the log, the trunk is loosened by 
machine, fonrteen and one-ql1arter inche8 long, seven globe as are found ern bedded in the deep muck of the cant hooks, and it ribes with the water to the surface 
and one-quarter inches wide, and five inches high, Dennis\"iIle swamps. Some of the trees have been un- of the ditch. A curiou8 thing is noticed about these 
weighing eight and a half pounds. . covered measuring six feet in diameter, and trees four loW! when they come to the surface, and that is that 

By referring to the cut, it will be seen that each key feet through are common. they invariably turn over, with their bottom sides up. 
has two numbers on its top, one large and the other Although &gtlB must have passed since these great After mining, the log is easily " snaked out " of the 
smal l, but for the present leave the small one out of forests fell and became covered many feet beneath the SWRmp Rnd is ready for the mill or fact.ory. 
consideration, and understand every reference to be to surface, 8uch trees as fell, according to the scientific 'rhese ancient trees are of a white variety of cedar, 
the large one only. It will be seen and when cut have the same aromatic 
that the keys resolve themselves into fiavor intensified many degrees that 
rows running from right to left and the common red cedar of the present 
rows running from the operator. For day has. The wood is of a delicate 
convenien<le in explaining, the rows flesh color. One of the m ysterious 
running from right to left will be called characteristics of these long-sunken 
rows, and those running from the ope- trees is that n ot one has ever been 
rator will be called series. It will be found to be waterlogged in the slight-
further noticed that every key in the est. It is impossible to tell how lDany 
first row has the figure 1 on its top, layers deep these cedars lie in thtl 
those in the second the figure 2, those swamps, but it is certain that there 
in the third the figure 3, etc. The fig- are several layers, and that with all 
ores on the tops of the keys in the the work that has been done in con-
series run from one to nine incl usive. stantly mining them during three-
The first series represents units, the quarters of a century, the first layer 
second tens, and the third hundreds, has not yet been removed from the 
etc. To add , it is merely necessary to depths. At some places in the Dennis-
touch on the machine the numbers to ville swamp the soil has sunk in for 
be added ; thus, if we have 5,673 plus several feet and become dry, and there 
932. we touch the figure 5 in the fourth the fallen cedars may be seen lying in 
series, 6 in the third, 7 in the secOnd, great heaps, one u pon the other. No 
and 3 in the first, when 5,678 will be tree has ever been removed from the 
shown. on the register ; we next touch Dennisville swamp from a greater 
9 in the third series, 8 in the second, depth than five feet, but outside the 
and 2 in the first, when the sum of the limits of the swamp they have been 
two numbers, 6,605. will be shown by found at a great depth, which show8 
the register. This operation can be the correctness of the deep-layer theo-
continued untll the limit of the ma- ry. Nea.r the shore of the Delaware, 
chine is reached, which in.  the Jltand- eight miles from Dennisville, white 
ard size is 999,999,1199. cedar logs have been exh umed from a 

Subtraction, multiplication, and di- depth of 12 feet. At Cape May, 20 
vision can each be as rapidly and · as miles distant, drillers of an artesian 
easily performed. well struck one of the trees 00 feet 

By again referring to the cut, it will below the surface. It was lying in an 
be seen that at the front of the ma- alluvial deposit similar to the Denn is-
chine is a plate in which are a nnmber ville swamp. Another log was found 
of �quare openings, which is called the at Cape Yay 20 feet below the surface, 
register plate. At these openings are and a third at a depth of 70 feet. 
shown all results by numeral wheels, FELT'S DIPROVED CALCULATING ItAClImE. These deeply buried logs were among 
which are below the plate and which the largest ever brought to light, and 
stand tlide by side on the same shaft, and eachiof these theory, whila..they were yet living trees are as sound their location so far away from the Dennisville marsh 
numeral wheels is acted upon by its keys direct and to-day as they wer .. the day of their uprooting. Such indicates the great extent of, that ancient forest area. 
a.lso by the carrying part of the numeral wheel next trees are called .. windfalls " in the nomenclature of The uses to which the cedar logs are put are many. 
lower in order, something that has never been practi- the cedar mines, as it is thought they were torn up by The principal use ill the making of shingles a.nd staves. 
cal ly accompl ished before in any mathematical calcu- the roots during some terrible ga.le of an unknown The longevity of articles made from the wood is shown 
lator operated by keys. The carrying mechanism in past. Others are found in the wreek that were evi- in shingles, tubs, pails, and casks made from it over 70 
this machine is entirely independent of the keys dently dead trees when they fell. and to these the years ago, and which have yet to show the slightest 
struck, and the power required for carrying is gradu- miners have given the name of " breakdowns." The indication of decay. The shingles and staves are 
all y accumulated and automatically released at the peculiar &6tion of the wind and water in the swamp worked into shape entirely by hand, the only machine 
proper moment, therefore requiring no additional effort has kept these breakdowns in the same stage of decay work t.hat i8 permitted In manipUlating the cedar logs 
to depress the key when, through the operation of the they were in when they fell, as the same agency has being the sawing of them into proper lengths for the 
carrying device, the next numeral wheel in order above preserved intact the soundness of the living trees. uses to which the lumber is to be put. The Dennis­
has to be moved, than when such is not the case; there- The theory of those who have made this mYl!terious vil!e cedar shingles command a price much higher than 
fore, when a succession of nines occur on the register, collection of buried cedar trees a study is that they in the best pine or chestnut shingles. 
and a key is struck in one of the lower orders, it is some unknown age formed a vast forest that grew in a What it is in the am ber colored swamp water and red 
impossible to discover that any more power is required fresh water Jake or swamp that covered this portion of muck at Dennisville that preserves these trees so that, 
than when one nine only appears on the regi8ter. In New Jersey, the properties of the soil of which were ne- after the lapse of centuries. their fiber is as cleau and 
this machine two positive stops are employed for each cessary to the forest's existence. According to Clarence smooth and strong as it was when the green branches 
numeral wheel, one to prevent over-rotation of the n u- Deming and Dr. Maurice Beasely, eminent geological of the cedar were waving over the swamp is a m ystery 
meral wheel under the impulse of the key stroke, and authorities in Southern New Jersey, the sea either that scientific men have as yet been unable to solve. , 
the other to prevent over-rotation of the numeral broke in upon the swamps or the land subsided and -No Y. Sun. 
wheel when actuated by the carryiqg . mechanism. As the salt water reached the trees. This destroyed the ------........... ..... , ..... ------
there is no frictional device employed to prevent over- life of many of them, and subsequently ' some prehis- Tbe New BrUI.h RUle. 
rotation, the machine always respoods to a light touch toric cyclone swept' over the forest and leveled it to the Experimental firing with the new British military 
on the keys ; and as each numeral wheel is al ways in earth. The heAVY trees gradually sank into the soft rifle at ranges heyond 2,000 yards has given the follow­
positive engagement with its controlling devices, ab- soil of the swamps until they reached tha substantial ing results. The targets were small field fortifications 
sol ute accuracy is insured at all times. It having been earth or rock beneath it, where they reposed, unknown ten yards lODg. The firing, volleys by about thirty men, 
stated that the carrying device is independent, it will aod undisturbed, until their presence was accidentally was al most wholly from direction, sighting bei ng im­
be at once seen that when a key of one of the higher dillCOv�red in 1812. Ever sinae then the logs have been possi ble, owing to the hazy weather :. yet at 2,000 yards 
orders is struck, the carrying device of the next lower mined, and have been a.n important factor in the com- out of 870 shots there were 159 hits ; from 367 shot8 at 
order is at once released, allowing the numeral wheel mercial and busineSll prosperity of South Jersey. 2,400 yards there were 96 hits ; and from 629 shots at 
on which the key �truck acts to 1D0ve independently of The buried forest lies at various depth8 in the swamp, 2,800 yard8 there were 104 hits. Penetration at the ex­
all numeral wheels lower in order. The result Qf any and the uncovering of the trees or working the ". cedar 

I 
treme

. 
ranges had been thought dOUbtfUl

.

, but some 
operation being obtained, the JJlachine is returned to mine " is done in a very simple and easy manner. The bullets at 2,800 yards struck an iron target and were 
naught by depreuing the lever which!appean on the lOS miner eoiers ille Iwamp and prodl io iIle 10ft lOil lnoken to pieoea. 
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ENGINEERING INVENTIONS. 

A car wheel and axle has been patented 
by Mr. John H. Smith, of Paterson, N. J. This inven­
tion provides means whereby one wheel will run in­
dependent of the other, producinlii: less friction on 
cnrves and preveuting strain upon the axle, the axle 
and attached wheels bemg of simple, durable, and eco­
nomical construction. 

A car coupling has been patented by 
Mr. Abraham G. W_ Foster, of Whitesburg, Ga_ It is 
so constructed that the conpling pin may be set to be 
automatical ly thrown into coupled positiou with a 
coupling link and the latter guided iuto place in the 
drawhead. providiug also for the uncoupliug of the cars 
without the operator going between them. 

A safety appJi.a.aae � car trucks has 
beeu pat�nted by Mr. Gavin Bainnie, of Port.iand. New 
Bruuswick, Canada. It  consists of a heavy or strong 
bar bolted to the truck frame and bent t.o cause it to 
pass over the main stationary bolsters, being applied 
in such way as to keep the cars on their tracks in case 
of derailment, and to operate as a safety means in case 
of a broken rail. 

• •  • 
AGRICULTURAL INVENTION. 

A cultivator has been patented by Mr. 
Henry H. Hooker, of Wilmot, Kansas. The cutter 
blade is of approximately U-shape, with two cutting 
edges, the vertical side portions having adj ustilJg aper­
tures for the attachment of a bail with which the 
handle is connected, the blade being adjusted at any 
req uired angle, and the device being espeCially desigued 
for cultivating e:arden vegetables, young onions, etc. 

• • •  

IIISCELLANEOUS INVENTIONS, 

An ironing table has been patented by 
Mr. Frederic A. Clark, of Newark, N. J. It is a table 
that is simple and durable in construction, and can be 
easily folded up, the invention covering various novel 
details in the construction and arrangement of parts. 

A load elevator has been patented by 
Messrs. Jacob Lane and Nelson McPherson. of Gain.­
borough, Ontario. Canada. It is  made with a com­
bined drum and ratchet wheel oflpeculiar construction, 
the ratchet wheel being formed of inwardly tapering 
sections. 

A truss pad has been patented by Mr. 
Edward W. Holt, of Brooklyn, N. Y. It is lIexible and 
hollow, and adapted to be inilated with air, water, or 
other lIuid, and has partitions in the interior of the pad 
whereby the inilating medium is kept from shifting 
materially. 

A tether has been patented by Mr. 
George S. Sergeant, of Greensborough, N. C. It is made 
with a standard or s take on which a bracket or carrier 
is supported, so that it  may rotate on or he adjusted 
along the stake, in counection with a pole and a spring 
connection supporting the pole. 

A sunshade for vehicles has been pa­
tented by Letitia V. Luce, of New Orleans, La. It 
is  a simple and readily manipulated device whereby 
the eyes of the driver may be shielded from the sun, 
the device being such that it can be readily withdrawn 
and concealed when not in use. 

A garment has been patented by Mr, 
Paul T. Forsyth, of Memphis, Tenn. This invention 
covers a garment provided at each side of the front 
opening of. the skirt portion with pockets which may 
be slipped over the knees of the wearer in riding or 
driving, as 11 protection against cold, winds , or storms. 

A new composition for dyeing aniline 
black has been patented by Mr. Benjamin F. Cresson, 
of Pbi ladelphia, Pa. It consists of water, chlorate of 
potash, sal ammoniac, sulphate of copper, nitrate of 
iron, aniline oil, muriatic acid, and tartaric acid, com­
pounded in a manner and in proportions prescribed. 

A double clamp has been patented by 
Messrs. William Carroll and Charles A. Hi11, of 
Columbuo, Ohio. It is for holding the doors of stoves 
In place on the stove casing while fitting on the hinges, 
pin ties, etc. , the clamp rods being held within casings 
in such way as to be acted u pou by coiled sprinlii:s. 

An adding machine has been patented 
by Mr. Charles B. F. Lincoln, of San Francisco, Cal. 
This invention covers various novel features in the 
combination and arrangement of parts in an adding 
machine, whereby greater simplicity, convenience in 
use, and rapidity in operation are attainable than usual . 

An automatic fan has been patented 
by Mr. Henry Goodspeed, of San Marcos, Texas. It is 
adapted to be connected to and suspended from the 
ceiling of a room in any desired position, the invention 
covering a peculiar construction and arraligement 
of parts, the fan to be operated by a suitable driving 
power. 

A foot rest for chairs has been pa­
tented by Mr. Henry S. Parker, of Peterson, Iowa. It 
is especially adapted for use in connection with infauts' 
high chairs, the invention covering a novel construction 
which may be conveniently attached to chairs of dif­
ferent width., and also conveniently adjusted ver­
tically. 

A life preserver has been patented by 
Mr. Samuel Pemberton, of Alpena, Mich. It consists 
of two hollow belts connected together at one side by 
a tube and at the opposite side by a beJlows, the 
bellows communicating with one of the belts and forc­
ing air through both of them, the apparatus forming an 
inilatable harness. 

An improvement in stereotyping has 
been patented by Mr. Lucius Goss, of New York City. 
This invention covers a method of castin/( and cutting 
plates of single column width, to be used to extend 
across two or more column. of a newspaper pall", to 
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facilitate the arrangement of pictnres in the cast greatest and the .peed the slowest at the commence- I 'XBu$ine$$ anb ";IPer$Onal. 
matter used by ..  ready print " newspapers. ment of the pull. 

A sash balance has been patented by 
Mr. Charles Fowler, of East Springileld, N. Y. The 
invention consists of certain arrane:ements of wires or 
cords in the window or sash frame and friction pins in 
the sash, with means for taking up any slackness of 
the hanging wires or cords as it  occurs, ordinal'Y 
pulleys and weights not being necessary. 

A bag holder and fastener has been 
patented by Mr. Aloysius, of Loretto, Kansas. Com· 
bined with the bag is a suspension and fastenlDg wire 
detachably secured to the mouth of the bag at one 
side, and formed with eyes at its ends, making a sup­
port for the bag when not in nse which may be em­
ployed to fasten the bag after it is Il1led. 

A battery electrode has been patent­
ed by Mr. Horatio J. Brewer, of New York City. The 
conductor, of carbon or other suitable material, is mad� 
with projections on its surface, an euvelope or bag 
being drawn over the projections to form pockets, in 
which a granulated or powdered electro negative ma­
terial is packed between the conductor and the envelope. 

A fishing reel has been patented by 
Mr. Michael Cashin, of New York City. The reel is 
made with an operating mechanism designed to auto­
matically wind up the line when a IIsh is hooked, the 
mechanism being so arranged that the control and 
winding and unwinding of the line may be readily 
effected. 

An ironing machine has been patented 
by Mr. Frank Corbett, of New York City. This in­
vention relates to ironing machines in which the rev­
oluble ironing roHers are hollow, to receive the steam 
or other agent by which they are heated, the invention 
covering novel features of construction and the arrange­
ment of pdrts. 

A grapnel tongs has been patented by 
Mr. Thomas J. S. Davis, of Davis Wharf, Va. It is 
specially designed for loosening and raising oysters In 
deep or shallow water, and consists of two rakes 
adapted to swing toward and from each other, racks 
being connected with the rakes, and a gear wheel, drum, 
and ropes, for operating the racks and rakes. 

A folding bed has been patented by 
Mr. John S. Roe, of Chicago, lll. Combined with a 
casing and racks secured to its sides are toothed 
wheels on the sides of the bed, rods pivotally connected 
to the casing and to the bed, with a spring for holding 
the toothed wheel in engagement with the rack and the 
bed in a vertical position, with other novel features. 

A tin can has been patented by Mr. 
Francis J. MarmioIi, of New York City. It is made of 
but few parts, easily jointed together, forming a double 
seam on the sides of the can and on the joIning edges 
of the lIangcs or sides of the steeple-shaped top, 
whereby the can is made very strong, the jouble joints 
acting as braces to all the sides and the top of the can. 

A gas pressure regulator has been pa­
tented by Messrs. John W. Carter and Joseph MilJer, 
of Greenileld, Ind. This invention covers a novel con­
struction of the supply valve and its seat. with means 
whereby the valve is antomatically opened and closed, 
reducing to a minimum the pressure in the service pipe, 
the device belDg also adapted to serve as a steam or 
liquid pressure regulator. 

An automatic advertising device has 
been patented by Mr. Edward C. Magnu_, of Chicago, 
11 1 .  This invention covers a novel mechanism of 
springs and weights for utilizing the j olting, trembiing 
and swinging motion of public vehicles, as cars, stages, 
etc. , or frames of any kind to which a sign may be at­
tached, to give motion to parts or the entire surface of 
advertising cards or devices. 

A gas check for waste pipes has been 
patented by Mr. Henry B. Eareckson, of New York 
City. It is for use on the waste pipes of wash basins 
and other water fixtures, to permit the discharge of the 
waste water while automatically preventing the back-
1I0w of sewer gas, a self-closing tap valve opeDlng by 
the pressure of the waste water, and closing tightly by 
the pressure of gas from the drain. 

An apparatus for teaching arithmetic 
has been patented by Messrs. Ignatius L. Unterbrink, 
of St. Rosa, and Albert G. Vanden brock, of Cas"ella, 
Ohio. It is  made with a casine: having two vertical 
series of horizontally aligned polygonal rollers having 
numerals on their faces, and an intermediate vertical 
polygonal roller separating the series and havmg al­
e:ebraic signs on its faces, with other novel features, 
designed to save time and labor for both wacher and 
pupil. 

An apparatus for automatically regu­
lating the 1I0w and temperature of lIuids has been pa­
tented by Mr. George A. Gustin, of Washington, D. C. 
It consists of a valve operated by electro-magnets and 
a battery, in connection with a thermostat and a 
weight, po that the thermostat can be oet at any desired 
temperature, the thermostat being operated by the tem­
perature of the water it is intended to control, and con­
nected electrically with one or more of the magnets 
which operate the valve. 

A machine for wiring corks in bottles 
has been patented by Mr. Benjamin Adriance, of 
Brooklyn, N. Y. This invention covers an improve­
ment on former patented inventions of the same iu­
ventor, and consists principally in means for giving to 
the intermittingly rotated spindle a varying velocity of 
rotation, and in means for locking the spindle against 
axial movement while it Is being moved 10ngitudmaJly, 
together with means for operating the twisting pliers 
and clamping or tension jaws for holding and releasinlii: 
the wires. 
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A window shade at.tachment has been 12. An Euglish double house of moderate cost. Per- Wrinkles and Recipe8-Compiled from the ScrEN­
TIFIC AMERICAN. A collection of practical sUIl'J{estioos, 
processes, and directions for the m echaniC, the enRineer 
the farmer, and the housekeeper. 11Iustrated colored 
frontispiece. Edited by Park Benjamin, Ph.D. Third 
editiun. Price, $2.00. For sale by Munn &; Co., 361 Broad­
way, New York. 

patented by Mr. Charles Nis", Jr., of Milwaukee, Wis. spective aud 1I00r plans. 
It is iuteuded for window shades known as Venetian 13. Design for the Duqu�sne Club House, by Heills & 
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means for adjusting the slats, and to provide for the 
ready fastenine: of the blind to the window casing to 
prevent its beinlii: blown inward when the window is 
open. 

A check hook has been patented by 
Mr. Clinton C. Lovejoy, of Bethel, Me. The hook 
proper is connected to a spring of suillcieut streugth to 
return the check rein, being retained by a suitable 
device connected to the frame of the hook, and also 
adapted by medns of a rear hook to be thrown off from 
the retaining device for nnchecking the horse, whereby 
a driver may check up and uncheck the horse without 
leaving the vehicle. 

A pipe joint has been patented by 
Messrs. Francois Jos. Garnier and Nicolas Cure, of 
Brussels, Belgium. Combined with the plain lIanged 
ends of two pipes connected by screw bolts is a thimble 
having an external nnder-cut lIange, the th imhle fitting 
loosely in the bore of the pipes, and the lIange inter­
vening between the abutting edlles, a soft packing 
being placed between the under-cut fBces of the lIange 
and the pipe ends. 

A stump puller has been patented by 
Mr. J8IIMl8 M. Moore, of Union City, Tenn. It has sills 
witlI 'l!aranel runners, a derrick on one slll and a 
standard bearing on the other, to which is fulcruuled a 
draught-beam lever, there being a lever-hoisting tackle 
on the derrick and a brace jointed loosely at Its ends 
to the top of the derrick ILnd to the other sm, whereby a 
constant power may bQ employed, with thQ foreQ thQ 
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The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi­
cally, a large and splendid MAGAZINE 01" ARCHITEC­

TURE, richly adorned with elegant plates in colors and 
with line engravings, I11I1�trating the most interesting 
example. of Modem Architectural Const.ruction and 
allied subjects. 

The FuIJneBs, Richness, Cheapness, and Convenience 
of this work have wan for It the LARGEST CIRCULATION 

of any Architectnral publication in the world. Sold by 
all newsdealers. 
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The best (Jqffee roapters, coolers, stoners, separators, 
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Woodworking machinery, planers, surfacers, match­
ers, beaders, etc. Rollstone Machine Co., Fitchburg, Mass. 
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NEW BOOKS AND PUBLICATIONS. 

THE ELEMENTS OF ELECTRIC LIGHTING. 
Including electric generation, meas­
urement, storage, and d istribution. 
By Philip Atkinson, A. M., Ph . D . 
260 pages, 12mo, 104 il lustrations. 
Price $1.50. 

This work, although it  has been condensed into a 
volume of less than 300 pages. rovers very fully the field 
of electric l ighting. It is intended as a popular hand· 
book, and is free from unnecessary technicality and ma· 
thematic31 formulre. Beginning with the theory of the 
dynamo. It covers the ground of its development until 
the complicated form is reached as representt'<l. hy the 
type, used in our large plants. The s"hject of the 
electric lamp, both arc and incandescent, is treated in 
the same way, and the different systems, as represent· 
ed by the Swan. Weston, Edison, Sawyer.Man lamps 
and others. are descrIhed and represented. A chapter is 
devoted to the subject of the secondary battery and its 
theory and practicability as a means of storing power is 
treated of. There is also a chapter on the method of 
distri buting the electricity from a central station to the 
consumer or for use in lighting towns and cities. In 
this connection is discnssed series and parallel installa· 
tion, the clectric regulator, the meter. and the different 
appliances that have become necessary with the intro­
duction of the system of general i l lumination. The 
ground covered by this work is extensive, but the sub­
ject has been skillfully handled. and as a handbook for 
the practical mechanic, the beginner in electrical sub· 
jects, the student, or the general reader, it will be found 
of great value. 

S WINE PLAGUE, WITH ESPECIAL REFER­
ENCE TO THE PORCINE PESTS OF 
THE WORLD. An etiological, patho­
anatomical , prophylactic, and criti­
cal contribution to general pathology 
and stat.e medicine. By Frank S. 
Billings. Lincoln, Neb. : .Tournai 
Company, State Printers. 1888. Pp. 
414. 

This monograph. issned by the University of Ne­
braska. is the second report from the patho·biological 
laboratory in charge of the d istinguished anthor. The 
snbject is ' treated very fnlly. but, from its nature, it 
does not lend itself to a review. The work may be 
noted, however, as attractively printed and bound and 
Illustrated by a nnmber of plate. showing the appear· 
ance of the affected parts and of the micrococci char· 
act.eristic of the diseases. 

A TREATISE ON THE LAW OF BUILDING 
AND BUILDINGS : ESPECIALLY RE' 
FERRING TO BUILDING CONTRACTS. 
LEASES, EASEMENTS. AND LIENS. 
By A. Parlett Lloyd, of the Baltimore 
Bar. Boston : Houghton, Miffi.in & 
Co. New York, 11 East Seventeenth 
Street. The Riverside Press. Cam­
brirlge. 1888. Pp. Ii, 618. Price 50 
cents. 

This work is strictly a law !look. a mannal of build· 
ing law. It claims to be the first work upon its snb­
ject. AI thongh it may seem rather designed for lawyers, 
it is one of those books that should be in the possession 
of all interested in building, as, owing to its extensive 
index. digests of decisions, and forms of agreement. it 
will be appreciated by snch. It is distinctl, American. 
and American decisions will be found liberally quoted. 
Mechanics' l iens are very extensively treated, and 
chapters devoted to building contracts, bnilding leases, 
etc . ,  are given. 

The Proceedings of the Michigan En­
gineerinjt Society, at its nint.h annnal convention, in 
Janllary last, constitute an octavo pamphlet of 144 

pages, published by Messrs. Ihling Bros. & Everard, of 
Kalamazoo. and sold at 50 cents. Similar reports can 
be had of former conventiolls, since 1882, in which 
many valuable papers are preserved in permanent form 
for convenient reference. 

HINTS TO CORRESPONDENTS. 
Name. and A.ddre •• must accompany all letters, 

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

Reference. to former articles or answers shonld 
give date of paper and page or nnmber of question. 

Inq n l rle .. not answered in reasonable time should be repeated ; correspondents wiII bear 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 tnm. 

Sp ecial W rUeen I n .-ormation on matters of 
personal rather than general interest �annot be 
expected without remuneration. 

Sclentilic A.merlcan S n p pl em e ll'" referred 
to may be had at the office. Price 10 cents each. 

Book. referred to promptly supplied on receipt of 
prIce. 

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

(1) E. F. B. -You will find the subject 
of japans treated in  Spons' " Workshop Receipts," and 
in the " Painter's Encyclopedia." We cau snpply you 
with either for $2. 

(2) O. W. K. asks : 1 .  How mauy cubic 
feet of water gas is required to give the same heat as 
one ponnd of ordinary bitumiuous coal ? A. About 
15 cubic feet of gas. 2. Also how many cubic feet of 
air is required to effect the perfect combustion of a 
cubic foot of gas? A. From '( to 12 cubic feet of air. 

(3) H. A. E. asks : 1. Is common stove­
pipe iron withont the glaze on it just as good as Rnssia 
iron with the glaze on it for the magnet cores of 
simple electric motor? A. Almost as good. 2. How 
many carbons (each being one-half iuch diameter by 
live Inches long) will It take to �t the same carbon 
elemeut as you described. live by .even iuchesr A. Ten. 
3.�How many baHeries will it take, each holding one 

Jcitutifi c �mtriCIU. 
pint of electropoion fiuid. to drive the motor ? A. About 
20. arranged five in parallel. 4. Can the brush·holding 
disk be made out of wood just as well?  A. It can be 
made of wood. Vulcanite would cost 25 to 50 cents. 

(4) G. D. writes : I have an un der· 
ground ice house with close board fioor above. It has 
become so charged WIth carbonic acid gas, arising from 
the lesves with which the ice is covered, that we cannot 
go down with a lamp, which immediately dies out. I 
have tried throwing in quicklime. which docs very 
little good. Can you tell me how to expel the gas, as 
It is very nnsafe to go in? A. Slake the lime thoroughly 
witb water before puttmg it in the ice honse. Use the 
lime while still fresh. It is very dangerous to descend 
into a place tbat cannot support the combustion of a 
lamp. 

(5) H . .T. D. asks by what process oil 
and water can be mixed. A. By dissolving gum traga· 
canth or some similar substance in the water a mechani. 
cal mixture known as an emulsion can be produced. A 
caustic alkali such as,8oda wiII decompose the oil. and so 
effect a H dest.ructive " mixture. 

(6) E. P. asks if cigarettes are made 
with the hands l ike cigars or:if made by machinery. A. 
They are made both ways. A good operator will make 
1.200 per day by hand. 

(7) H. W. S. asks : Could I run a dy­
DaffiO with a one horse power water motor, and have 
it  l ight a private house with incandescent lights to the 
extent of abont 175 candle power ? What dynamo 
should I use ? A. A one horse power motor wOllld 
not be sufficient for your purposes. Double that size 
wonld be preferable. Use the dynamo described in 
SUPPLEMENT. No. 600: wind three or fonr extra layers 
on the field and place it in shunt. 

(8) H. D. asks what processes are used 
to refine lard, or where he can find information on 
this subject. A. The fat, as fresh as possible. is treated 
in a boiler with steam at 60 to 80 ponnds for 6 or 8 
honrs. The sep"rated lard is fioated off by adding 
water to the boiler. or all is rnn off together and the 
lard separated when cold. 

(9) F. W. B. asks : 1. Can the arma­
tnre core be made-for the 8 light dynamo-of iron 
wire in the same manner as the drum armature given 
for the hand power machine and give as good results as 
the ring armature? A. Yes. 2. Why should the iron 
wire be varnished? A. To avoid metallic contact. The 
object of dividinjt a core is to avoid Foucault cnrrents. 
If the parts were in contact, the core would be practi­
cally solid. and the dynamo would be of much lower 
efficiency. 

(10) .T. C. F.-Gas made from kerosene 
is entirely too heavy for ballooning purposes. Hydro­
gen may be made by acting on zinc or iron scrap with 
acid or by passing steam through a tube filled with 
white cnt iron scrap. This is a very buoyant gas. bnt 
lesks ont rapidly from the balloon. 

(1 1) F. P. A. asks : Will you please tell 
me how to prepare and apply the black enamel used on 
bicycles? A. The best qnality of japanning put on by 
oven process is employed. For description of same we 
refer yon to " Workshop Receipts." vol iii . •  which we 
can send you for $2 by mail. 

(12) .T • .T. C. asks : 1. Please give me the 
receipt for a good bakinjt powder, and directions 
for making. A. Mix togethel' perfectly dry 83 parts 
by weight of bicarbonate of soda and 188 parts of acid 
tartrate of potash (cream of tartar). 2. I have a pint 
bottle of Stephens' commercial ink which writes very 
lightly. What kind and what quantit ·� nnt gaIls 
shall I use to darken it? A. We wonld no ��ise you to 
add anything to the ink. You wonld do be t to bny a 
new bottle. 3. What must I mix bronze po er with 
so as to be able to use it as gold paint? A. Cop var. 
nish. 4. I have an elegant four in hand scarf w 'ch 
hus been soiled by wearing iu hot weather; how can 
make it fit to wear? A. Try sponging with ammonia 
and alcohol. It is doubtful if you can remove the 
stalns. 

(13) M. W. S. asks : How is absorbent 
cottton, used by surgeons. made? A. Take of the best 
quality of carded cotton batting any desired quantity, 
and boil it with a 5 per cent solution of caustic potassa 
or soda for one-half honr, or until the cotton is entirely 
saturated with tbe solntion. and the alkali has saponi· 
fied all oily matter. Then wash thoroughly, to remove 
all soap and nearly all alkali, press out the excess of 
water. and immerse in a 5 per cent solution of chlorin· 
ated lime for 15 or 20 minutes. again wash, first with a 
little water. t.hen dip in water acidulated with hydro. 
chloric acid, and thoroughly wash with wat er, press 
ont the excess of water, and again boil for 15 or 20 
minutes iu a 5 per cent solution of caustic potas.a or 
Roda ; now wash well, dipping in tbe acidulated water 
and washing thoroughly with pnre water. Afterward 
press out and dry quickly. The amount of loss by this 
process is practically 10 per cent. A sample of 360 
grains lost. on boiling with alkali and bleaching, 15 
grains, or 4'17 per cent. and 270 grains of this bleaching 
sample lost. on again boiling with an alkali, 14 grains. 
or 5'18 per cent, 8 tot.al loss of 9'35 per cent. When 
properly made. if dropped into water it  should immedi· 
ately become saturated and sink to the bottom. 

(14) T. P. H. asks ; 1. Why should the 
combined resistance of all tbe relays on a telegraph line 
equal the resistance of the lIne and battery ? A. Any 
snch rnle is empirical. The correct method is to have 
the resistance of the entire external circuit lIne relays 
and all eqnal to the resistance of the battery. By ap' 
plying Ohm's law it will be foond that with this ar· 
rangement the maxi mum current is obtaiopd with the 
minimnm number of cups. But for economy of cheml· 
cals the resistance of the battery should be as low as 
possible. 2. What is the best elementary work on elec. 
tricityland the telegrapb ? A. We recommend. and can 
snpply by mail. Larden's " Electricity for Scbools and 
College .... price $1.71\ ; also Thompson's .. Elementary 
Electricity," price 11.25; also ..  Electricity and the 
Electric TeICiraph." by Prescott. In two volnmes. 
prlce $5. 

(15) C. W. asks : 1. What acids will 
combine with asbestos ? A. No acid will combine with 
it. 2. I wish to polish some steel plates, 2� X3X ,'I. of 
an inch thick. so that they are perfectly plane on One 
side. In what way can I do this the easiest ? A. Plane 
them as true as possible. then grind them with emery in 
sets of three. rubbing first plate against second. and 
then third against first and second nntil finished. so as 
not to grind them in pairs. 3. Be kind enoujth to tell 
me what is the powder inclosed. I think it is a car· 
bonate of something, and have not the apparatus to 
fully test it. A. The powder is a carbonate. Analysis 
will cost $5. 4. Can you furnish me with a new book 
called the " Techno Chemical Receipt. Book " ?  A. We 
can send the . .  Techno'Chemical Receipt Book." by 
mail, for $2. 

(16) A. B. asks : Is there anything that 
will make the ink that is used with rubber stamps in­
deli ble when nsed to stamp l inen ? A. Probably 
printer's ink is the most. available. Or try the follow· 
ing : 100 gr. hydrochlorate aniline, 60 gr. sodium 
chlorate, 3� oz. water. � gr. vanadate of ammonia. 
Collect and dry the precipitate and make into paste 
with gum arabic. water, and glycerine. 

(17) .T. L. B. asks for the best way to test 
acetic acid. A. Test acetic acid either by acidiment· 
ing with standard solution of alkal i.  or less perfectly 
by specific gravity. We refer you to Dussauce's 
H Treatise on Vine�ar," price $5. 

(18) W. V. D. asks : What are the cross 
hairs in instruments for surveying D nd leveling made of, 
and how pnt in ? A. Spider web or un spun silk fibers 
or fine platinum wire are used . They are cemented 
across a ring which is secnred within the tube of the 
telescope. 

(1 9) T. G. P. asks : What is the correct 
pronunciation of dynamo·and dynamite ? A. Dina'mo, 
di'namite, the first syllable pronounced in both cases 
short like h bit." 

(20) F. S. asks : What process is the 
best to fill up the pores of Portland cement tiles or ar­
tificial stones ? A. We can recommend no process 

(30) Old Reader asks how to clean out 
paint brushes that are hard with old paint. A. Soak 
the bristles only in washing soda and wash out with 
hot water. Soaking in tnrpentine may be sufficient, and 
if 80, wiII be less trying to the brush. 

(31) T. S. C. asks : What can I put in 
gum arabic to keep it from souring and at the same 
time keep it neutral ? And also t.o prevent it from 
cracking when mixecl with color, as I wllnt to nse it for 
coloring photos. I have tested most everything wIthout 
effect. A. Glycerine or honey will prevent cracking. 
A very little oil of cloves will preserve it from turning 
sour. 

(32) L. M. W. asks : I would like to 
learn how to take tin types. Could you give formnlas 
for the sensitive developing and fixmg baths, also how 
how to repair and place the film on the plate ? A. See 
the very complete formula published in " The Ferro­
type. and How to Make It." which we can @npply for 
50 cents. 

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

more than one hundred thousand applications for pa­
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to pOE'sess un­
equaled facilities for procuring patents everywhere. A 

synopsis of tbe patent laws of tbe United States and all 
foreign countries may be had on application. and persons 
contemplatinll the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in ac·::>ordance with the Urnes and our ex .. 
tensive facilities fm' tond ucting the business. Addre88 
M UNN & CO .. olllce SCIENTIFIC AMERICAN, 861 Broad. 
way, New York. 

INDEX OF INVENTIONS 
F o r  wblcb L etter. Patent o f  tbe 

United State. were Granted 
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that would b e  thoroughly satisfactory. Melted paraf· &ND EA.CH BEA.RING THAT DA. .... E.  
fine might be tried applied to the tiles while warm. or 
the t iles might be wasbed with or dipped in cement and 
water mixed to the consistency of cream. 

[See note at end of list about copies of tbese patent •. ] 
(21) Acekay writes : I have a tortoise A dding machine, C. B. F. Lincoln . . . . . . . . . . . . . . . . . .  390.788 

shell watch chain. from the l ink. of which the polish A I�rm. See Burglar alarm. 

is worn. How cnn it be conveniently repolished ? Also Alloy. J. Hurych . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  890,972 
Auger, H. Burdick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.749 

what is the general process of finishing and polishing A xle box lid, car. Morris & Lawrence . . . . . . . . . . . . . dOO,981 
tortoise shell ? A. Tortoise shel l is finished by scrap· Axle boxes, dust guard for car. J . Stler . . . . . . ... . . .  390,991 
ing. Then it is polished with pulverized charcoal and Bag holder and fnstener. A. G. Blincoe . . . . . . . . . . . .  390,6013 
water on a woolen cloth perfectly free from grease. Bar. See <irate bar. 

This is followed by water and washed chalk or whiting. Barl"y liakes. Farwell & Rblnes . . . . . . . . . . . . . . . . . . . .  390.849 

the article being moistened with vinegar. Finally it is Barley liakes. making, Farwell & Rbines . . . . . . . . . . .  390.850 
Battery. See Galvanic battery. hand·rubbed with dry whiting or rotten stone. From 
Battinl<, machine for making cotton, Walker & above description yon can tell how to treat your chain. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390,923 

(22) W. F. S. , .Tr. , asks : Can iron or Bed, folding, A lexander & Lyn n . . . . . . . . . . . . . . . . . . . . 390.640 

steel be deposited on any of the other metals1 Also, Bed, folding. J. S. Roe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 300,8)5 
. Bell pull, electric. P. A. Harris . . . . . . . . . . . . . . . . . . . . . . 390.778 wonld \/t"he possible to plate a worn bearing WIth iron or Beverage sbaking and mixing machine. B. F. K. steel ?  A. Yes ; see SCIENTIFIC AMERICAN. Jnne 9, 1888. Jennings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390,9'14 

p. 359. and SUPPLEMENT. No. 605. which we can send by Bicycle, F. M. Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 890,9J'i2 
mail for 10 cents. It wonld be doubtful it it would be of Bicycle, W. �'. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.916 
practical use. Billiard cue and tip, F. P. Hull . . . . . . . . . . . . . . . . . . . . . .  390,800 

(23) A. A. S. asks : 1. In experimenting Binder. A. K. Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.984 

with carbon oil from petrolenm would there be any dan. Bit gauge, J. E. Windle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300,936 
Blast pipe, A ppleby & Robinson . . . . . . . . . . . . . . . . . . . .  390,M ger of getting an explosion with acids and tbe oil. A. Block. See Pulley block. 

There is not much danger of an explosion. though it is a Board. See Ironing board. 
possibility. 2. Can you give the cbaracteristics of Lima, Bobbin winding macbine, C. F. Wiekwlre . . . . . . . . .  890,932 
Ohio, crnde:oil ? A. In early wells the oil had a sp. gr. 'Boller cleaner, Lane & Davies . . . . . . . . . . . . . . . . . . . . . . 390.866 
of 36" B., later it has reached 37° and 36. B • • and in Boot or shoe nppers. implement for flUting, C. T. 
one instance (McCullough well) 41Q B. It contains a Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3111,002 
large percentage of offensive snlphur compounds. It is Bottle rinsing macbine. J. Masson . . . . . . . . . . . . . . . . . .  890.688 

Bottles, machine for wtrinJl corks in, B. Adriance SOO,'j'4� claimed thnt/it yields 65.per cent of completely deodoriz· 
Box. See �'are box . J ournal box. ed illuminating oil. For analysis address David T. Day. Box or canister. A. F. Fltz Ge .. ld . . . . . . . . . . . . . . . . . . . :l.'lO,76.i Esq. ,United States Geological SurveY,Washington, D. C. Brake bandle, B. J •. Wrigbt . . . . . . . . . . . . . . . . . . . .. . . . . 391,1X14 a. What will precipitate lime from a solution ? A. It Brake shoe, J. A. Smithhi.ler . . . . . . . . . . . . . . . . . . . .. . .  39().!H4 

depends on the form in which it is present. Oxalate of Brick machines. device for breaking up the laml-
ammonia, a poison. is the universal precipitant. When nations of tbe clay ill screw. C. D. McClellan . . .  390.879 
the lime is in solution as bicarbonate. boiling will do it;  Brnsb. L. Stricke! .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300,715 

when as snlphate. alcohol will answer. Brush heads, macblne for boring. A. C. Esta-
brook . . . .  . .  . .  . .  . .  . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  390.956 (24) .T. P. E. asks : Can .beeswax be Buckets, cover for sap, H. Walcott . . . . . . . . . . . . . . . . .  890.728 

plated with nickel, and if so, how shonld I proceed? Buildings. eonstruction of fireproof Iron, E. J. 
A. Coat it  with plumbago. dust on fine iron powder, Weston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  390.732 

Immerse in a snlphate of copper bath for a few Bureau, D. C. Clapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.840 
minntes. and then plate with battery. Burglar alarm J. G. Scbuirmann. . . . . .  . . . . . . . . .  . . .  d90,989 

BUfner. �ee Gas burner. 
(25) C. S. P.-Exposure to the sun under Bustle, J etrery & Stern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  890,973 

glass is said to bleach ivory. For binoxide of hydro· Butter worker. Pennebaker & Ro8s . . . . . . . . . . . . . . . . . 390,700 
gen bleaching w� refer yon to SUPPLEMENT, No. 339, Button. H. F. Hambruch . . . . . . . . . . . . . . . . . . . . . . . . . . . 890,855 
which we can send you by mail for ten cents. Button, R. Liebmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300,809 

Button setting tool, E. H. Taylor . . . . . . . . . . . . . . . . . . .  300,818 
(26) G. A . .T. asks : 1. What is used to put Cable grip, R. A . McLellan . . . . . . . . . . . . . . . . . . . . . . . . . .  390,882 

a polish on brass, such us hanging lamps and the like ? Can. See Tin can. 

A. Shellac dissolved in alcohol. Great care and abso. Cane, walking, J. E. Hale . . . . . . . . . . . . . . . . . . . . . . . . .  300,961 

lute cleanl iness is needed in applying it. The metal Car butrer, F. A. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 390.958 
after poJ ishing with rotten stone and oil must be washed 

Cur couplinJlt D. Bellon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300,944 
Car coupling. A. G. W. Foster . . . . . . . . . . . . . . . . . . . . . .  390.766 

and dried and shellacked while hot. 2. What i. good to Car coupling, J. H. Weaver . . . . . . . . . . . . . . . . . . . . . . . . .  a90,827 
remove fiy specks from brass ! I have tried soap and Car. dump, J •. J. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390,887 
water, gasoline. kerosene, etc •• but have not succeeded. Car heater. E. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390.649 

A. Rub off with ground pumice, followed by rotten Car heater, G. M. Ed wards . . . . . . . . . . . . . . . . . . . . . . . . . .  390,958 
stone. and apply sheIlac 8S above. 3. Is there any lubri. Car, railway. W. [{ linker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :J9(J,866 
cating oil void of acid?  A. Yes. 4. Does an ounce of Car, stock, R. Wills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390,9-'15 
steam at 500" occupy more space than at mO ? A. Yes; 

Car venti lator, C. P. Weis . . . . . . . . . . . . . . . . . . . . . . . . .. . . 390,828 
about 50 per cent more volume. 

Car wbeel and axle. J. H. Smltb . . . . . . . . . . . . . . . . . . . 890.811 
Car wheelfi. makinll'. J. Munton . . .  ' . . . . . . . . . . . . . . . . .  390,695 

(27) M. N. writes ; Is it necessary to Cars , heating and cooling railway, H. Penoyer . . . .  300,701 

have the windows of a school room (heated by hot air, Carbon contact or commutator brush, C. J. Van 
with ventilators around the .ides near the fioor) down at 

Depoele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390,ll2i 
Card, feeding a. P. J. Connelly . . . . . . . . . . . . . . . . . . . .  890.947 the top ? It is very uncomfortable to have the windows Carpet fastener. E. R. Taylor . . . . . . . . . . . . . . . . . . . . . . . .  390,720 down a foot or more, but our teacher insists on having Carri"lle, baby, H. C. Seip . . . . . . . . . . . . . . . . . . . . . . . . .. . . 390,!109 

them Iso. A. We favor ventilation, and believe that Carri8j{e wrenCh ,  �'. A. Wegner . . . . . . . . . . . . . . . . . . . . .  890.7.;1 
your teacber is right. Castinl< hooks into eyes, C. [ •. Sage . . . . . . . . . . . . . . . . .  aOO,907 

(28) C. C. G. asks for a reci pe that will Casting metai Ingots, J. Illingwortb . . . . . . . . . . . . . . .  390,661 
produce an innocent green color, with linseed oil. A. Centering gauge, C. Gage . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390,658 
Use chrome green, a mixt ure of lead chromate and 

Chairs, foot rest for, H. S. Parker . . . . . . . . . . . . . . . . . . 390,8)1 
Chimney cap, H .  M. Hansen . . . . . . . . . . . . . . . . . . . . . . . .  390.857 

Prussian blne. .Chlorine, manufacture of, A. R. Pechiney . . . . . . . . .  390,8'Jf> 
(29) T. .T. asks : Can a molecule exist Ch uck, self-oil ing puncb, D. Warner . . . . . . . . . . . . . . . . 390.925 

apart from gravity ? A. Gravity is an Inherent pro- Churn closure, J. McDernald . . .  , . . . . . . . . . . . . . . . . . . .  :l.'lO,689 
perty of matter. If all matter were annihilated except Cigar buncbin..: machine, J. J. Bach . . . . . . . . . . . . . . . .  300,940 
one molecule, it would posse&3 gravity, although Cillar selier, C. O. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 390,841 

Clamp. See Double clamp. nothing would exist for it to react npon. It would he Cleaner. See Hoiler cleaner. Flue cleaner. Win. an analogous CaM to the liring of a cannon In the midst dow clesner. 
of the desert of Sahara. where sonnli would be pro· Clock. alarm, A. M. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . .  3SIO,788 
dnced, though there would be no being to henr it. Clothes pounder, W. Baynes . . . . . . . . . . . . . . . . . . . . . . . . . 300,744 
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vrutch mechanism. locking devloe tor. A. H. Mer- J ournal box. T. McGrath . . . . . . . . . . . . . . . . . . . .. . . .. . . . IlIIO.88O 

rfman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '" 390.886 K nife. See Oyatar knife. 
Collar fastening. J. R. Fanell. . . . . . . . . .... . . . . . . . . .  8&).848 Knit druwers. G .  D. Munslng . . . . . . . . . . . . . . . . . . ... . . .  891.007 
Combination "auge. W. B Little . . . . . . . . . . . . . . . .. . . . 390.78J Knit fabric. G. D. Munslng . . . . . . . . . . . . . . . . . . . . . . .  891.000 
Cork extractor J W Milam . . . . . . . . . . . . . . . . . . . .. . . . . 390.001 Knit undershirt. etc .. G D. Mun.lng . . . . . . . . . . . . . . . 391.006 
Corn sheller. II A . Adams . . . . . . . . . . . . . . . . . . . . .. . . . . 390.831 Knitting machine. circular, H. Heine . . . . . . . . . . . . .  390,!l6b 
Corn silkin" machine. J H. Cuskley . . . . . . . . . . . . . . . .  390.948 Knitting machines. electrical .Lop mechanism for. 
Cor.et, Y . L. G elfs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.7'11 A. M. Newland. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.891 
Coupling. See Car cou pling Ladder and table • •  tep. J . B Mar.den . . . . . . . . . . . . . . 300.6B1 
Cranberry IIatherer. D. Crowell . .  . . . . . . . . . . . . . . _ . . . . 390,843 Lamp extinguisher, A. G. Hovde . . . . . . . . . . . . . . . . .. . .  3OO,!l70 

Cuff holder, A. W. Sawyer . . . . . . . . . . . . . . . . . . . . . . . .  _ . .  390,1n! Lamp, gas, C. W e.tphal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391,000 
Cultivator. H. a Hooker. , . . . . , . . . . . . .  6 • • • • • • • • • • • • • 890.788 Lamp. incandescent electric, A. 1.1. Relnmann . . . • .  390,003 
Cup. See 011 CUp. Lamps. globe for electrlo arc. W. W. Downing . . .  390,816 
Cut-off and filter, rain water, W. W. Baya . . . ... . . . . 300,943 Lamps, suspension devicb tor, Bryant & Trump'" 
Cutter. See Paper cutter. bour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  390.8.l1 
Dental chai rs. mechanism for lowering. L. StuCk. 390.816 Lasting and sole laying machine, C. T .  Wood . . . . . .  391.001 
Dental IInlnJ<s. etc .. foil  for. J. A. Daly . . . . . . . ... . . .  390.950 Latch. lI"te. H. r,. Booth . . . . . . . . . . . . . . . . . . . . . . . . . . .  390,645 
Dental plate. foi l  l ined, J. A. Daly . . . . . . . . . . . . . . . . . . 390.1lM Lathe for turning wooden spirals, V. Merklen . . . . . 300.884 
nesk, school, H. B. Hite.hew . . . . . . . . . . . . . . . . . . . . .. . .  390,859 Levers, device for operating a set of. H. D Ganse. 
D ,e. See Metal bendinJ< die. 390.16B, 390.769 
D. ,or lock, IV. IV. Purse1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.704 Life preserver. S. Pemberton . . . . . . . . . . . . . . . . . . ... . 39U.808 
Ih,or check. S. H. Miles . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390.881 Lifting jack. N. Beauregard . . . . . . . . . . . . . . . . . . . . . . . . . .  300.884 
DOUble clamp. Carroll &; Hill . . . . . . . . . . . . . . . . . . . . . . . .  390.751 Lifting jack. L. B. Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.611 
Draught attachment for vehicles. J. D. Miller . . . . .  300.8,1) Lifting jack. A. A. Strom . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3OO.8B 
Draught equalizer. J. D. Willet . . . . . . . . . . . . . . . . . . . . . 300.736 Liquid meter. G. Teideman . . . . . . . . . . . . . . . . . . . . . . . . . .  300.918 
Draining lands. ete., W. Heaton . . . . . . . . . . . . . . . . . . . . 390.180 Liquid separator. centrlfullal. C. D. Shepard . . . . . .  390.71 1 
Dress form. C. H. Grlmn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390.665 I,oad elevator. r.ane &; McPherson . . . . . . . . . . . . . . . .  390.787 
Dress form. A. S. lIal l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300,668 Lock. See Door lock. Electrically operative 
Drier. See Fruit drier. I.umber drier. lock. Vehicle seat lock. 
Drill. See 'I'wlst drill. Lock. W. E. Sparks . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 390.915 
Drugs. machine for compresslnJ<. TlnJin &; Plat- Loom let·off mechanlsm. S. M. Hamblin . . . . . . . ... . .  390.002 

kowskl . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 300,823 r,oom tem ple. B. D. Stevens . . . . . . . . . . . . . . . . . . . . . . . 390.114 
Drying house. N. S. Wlllet . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.787 Loom weft-stop mechanism. Hattersley '" Hill .. . . 300.779 
Dust pan. Hebden &; Thorpe . . . . . . . . . . . . . . . . . . . . . . .  300.781 Lounges. head and back for, A. G. Phillips . . . . . .. . 390.703 
Dyeing aniline black. B. F. Cresson . . . . . . . . . . . . . . . . . 300.812 Lubricator, W. P. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390.800 
Ear protector. H. J. Weldon . . . . . . . . . . . . . . . . . . . . . . . . .  390,928 Lumher drier, A. S. Nichols . . . . . . . . . . . . . . . . . . . . .. . . . .  300,697 
J!:J<1I cell, J. Wieland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.735 Matching mnchlne. uprlJ<ht, Woods &; Thoma .. . . .  891,003 
ElectriC generator. multiple current. E. E. Rles . . .  300.906 Mensure nnd protractor, adjustable anJ<le. W. 
Electric generator, synchronizinJ{, G .  We8tin�- Quayle . . . . . . . . . . . . . . . . . . . . . .  > • • • • •  _ • • • • • • • • • • • • • • • 390.m.'l 

house. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3OO.9.'lO Mechanical movement, J. W. Kincaid . . . . . . . . . . . . . .  390.916 
Electric machine, dynamo, J. Emmner. Jr . . . . . . . . . 390.m;5 Mechanical movement, A. Whrth . • . • . . . • . • . . . . . . • . . 390,926 
E lectric machine. dynamo. N. Tesla . . . . . . . . . . . . . . .  390.121 Metal bending die, A. A. Strom . . . . . . . . . . . . . . . . . . . .  390.814 
Electrio machines. apparatus for synchronizing Metal cutting machine. O. C. Little . . . . . . . . . . . . . . . . .  300.978 

alternate current dynamo. O. B. Shallen- Metallic wheel, E. R. Km ney . . . . . . . . . . . . . . . . . . . . . . . .  390.6B2 
berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.�12 Meter. See Liquid meter. 

Electric machines for electric distribution. coup- Mill. See Roller mill. 
ling dynamo. O. B. Shallenberger . . . . . . . . . . . . . . .  300,910 Motor. See Electro dyntlmlo motor. Foot power 

Electric tran8latin� devices, regulator for, O. B. motor. 
Shallenber"er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.l11 Motor. G. F. Well .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.929 

Electrical distribution. system of. O. B. Shallen- Motors. re"ulator for alternate current, N. Tesla .. 390.820 
berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390,990 Nail machine, wire. II. Cameron . . . . . . . . . . . . . . . . . . . .  390,648 

Electrically operative lock. G. S. Neu . . . . . . . . . . . . . .  390.'195 Oil cup, G. G. Prefantalne . . . . . . . . . . . . . . . . . . . . . . . . . . .  390,986 
Electro-dynamiC macblne. E. E. Rle .. . . . . . . . . . . . . . .  390.905 011 press. M. Crawford . . . . . . . . . . . . . . . . . . . . . . . . ... . .  39G,651 
Electro-dynamiC motor, E. E. Rles . . . . . . . . . . . . . . . . .  390.904 OlllnJ< projectile • •  ea, A. H. Walker . . . . . . . . . . . . . . . .  390.729 
Electrode, battery. II. J. Brewer . . . . . . . . . . . . . . . . . . .  300.748 Ore concentrator and amaillamator, J. D. Coplen. 390.155 
Elevator. See I..oad elevator. Ore sizer, h ydraulic, J. SymoDs . . . . . . . . . . . . . . . . . . . . . . S90,il7 
Elevator. W. E. Nickerson . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.191 Ores. stack furnace for reducing. A. T. Hay . . . . . . .  390.964 
Elevator operating device. I. H. Venn . . . . . . . . . . . . . .  390,825 Oyster knife. C. B. De Lamarre . . . . . . . . . . . . . . . . ... . . .  390,759 
Engine. See G il. enlo(lne. Steam engine. Pad. See Truss pad. 
Extractor. See Cork extractor. Pan. See Du.t pan. 
Fabric. See K nit fabric. Paper cutter. L. Ehrlich . . . . . . . . . . . . . . . . . . . . . .... . . .  390.954 
Fan, automatic. H. Goodspeed . . . . . . . . . . . . . . . . . . . . . .  390.6B3 Paper holder and cutter, wrapping, W. H. Bar-
Fare box. F. B. Brownell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.946 1 tels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.942 
Feed house for animals. E. M. Crummer . • • . . . • . . . .  300.652 Paper rolls. adjustable expanolon spool for. Tay-
Feed rack. A. Hall . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.667 lor &; Wickens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.119 
Feed water. apparatus for purifying, W. Webster 390.927 Pen blanks. machine for cross rolling the nibs of 
Fence, Howard &; Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800.'171 gold. E. Wiley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390,934 
Fence. J. J,. Symonds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.995 Pens. manufacture of gold. P. Wiler . . . . . . . . . . . . . . . 390,003 
Fence machine. picket. Odell &; Hopper . . . . . . . . . . . . 300.983 Pipe. See Blast pipe. 
Fence machine. picket. E. J. Younl!:s . . . . . . . . . . . . . . .  390,739 Pipe connection. S. E. Thomas . . . . . . . . . . . . . . . .... . . .  390.821 
�'encinJ<. machine for making barbed. Jordan &; Pipe JOint. Garnier &; Cure . . . . . . . . . . . . . . . . . . . . . . . . ...  390.170 

Templin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390,915 Pipes. J<as check for wa.te. H. B. Earecklon . . . . . .  390.761 
File cutting machines. chisel holder for. H. Planing machine. wood, J. �'. Welch . . . . . . . . . . . . .. . .  390.829 

Michel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390,793 Planter, IV. H. Slappey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.112 
Fire extinguisher. automatic. W. Neracher . . . . . . .  390.696 Planter. T. W. Thornton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.722 
Fishing reel. M. Cashin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.152 Planter, corn. R. C. Robinson . . . . . . . . . . . . . . . . . . . . ... . 390.708 
Flue cleaner. W. H. Thomas . . . . . . . . . . . . . . . . . . . . . . . .  390.822 Planter. corn and cotton. F. A. Jacohsen . . . . . . . .  : 390.678 
Fluids, apparatus for automatically rellulatlng Plante"". check row attachment for, R. C. Rohln-

the'lIow and temperature of, G. A. Gustin . . . . .  300.900 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  390,101 
Foot power motor. J. M. Curtice . . . . . . . . . . . . . . . . . . . .  390.658 Plate. corrugated. R. Baillie . . . . . . . . . . . . . . . . . . . . . . . . .  S90,941 
Frame. See Saw frame. W indow frame. Plug box lUachine, Millen &; Mousseau . . . . . . . . . . . . .  390,888 
Fruit drier. W. Grey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390,959 Pole tiP. G. Menge! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390,6B3 
�'urnace. See Garbage cremating furnace. Pol\shlnll lron. B. Swift. . . . . . . . . . . . . . . . . . . . . . . .  . . .  390.817 

Smokeless furnace. Sorghum furnace. Post. See Hitching post. 
FuroRce •• fore hearth for lead smelting. W. A. Potato sprinkler, G. A. Farrand. . . . . . . . . . . . .  390,651 

Koneman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3HO,i85 Power transmitting apparatus, C. C. Palmer . . . . . •  890,799 
�'ur"iture, foldinl'. G. H. Strong . . . . . . . . . . . . . . . . . . . .  000.815 Pres.. See 011 press. 
(lauge. See Bit gaUlle. Centering gauge. Com- Printing pres.e., lnk fountain for, H. Swain . . . . . . . 390,994 

blnatlon J<auJ<e. Protector. See Ear protector. 
GalvaniC hattery. D. Hnmphreys . . . . . . . . ..  390.614 to 390.677 Pulley hlock. C B. De Lamarre . . . . . . . . . . . . . . . .  H . . . .  390,845 
Garbage cremating furnace. A. Vlvarttas . . . . . . . . . .  3!JO.m Pulp dlJ<e.ters. l lnlng for. S. R. Willig . . . . . . . . . . . . . .  390.127 
Garment, P. T. �'oreyth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390.765 Pulverizer. talc. A. G. Gillette . . . . . . . . . . . . . . . . . . . . .  800.852 
Garment supporter. B. J. Greely . . . . . . . . . . . . . . .  . . 390.7'10 Punches. clamp and die for, J. N. Kelly . . . . . . . . . . . . 000.86:1 
Gas burner. Gill & �'oley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ooo,fiOO Pnmp, double-RctlnJ<. A. Reiling . . . . . . . . . . . . . . . . . . . 390.001 
Gas com pressing and refrhreraUng apparatus. L. Pump rods, spring connection for, W. Ii". Klaus . . . . 390,683 

BlOCk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390.8."l6 Rack. See Feed rack. Towel rack. 
Gas enJ<lne. H. K. Shanck . . . . . . . . . . . . . . . . . . . . . . . . . . .  �90.110 Rallwav apparatus. cahle. H. W. McNeill . . . . . . . . . . 390,690 
Gas 10J< and lire place. Q. S. Backus . . . . . . . . . . . . . . . . . .  390.743 Rail way automatic switch. M. Martin . . . . . . . . . . . . . .  390.871 
Gas .tand. portable. E. S. Rich . . . . . . . . . . . . . . . . . . . . . 390,706 Railway rail jOint. J. McJ{ enzle . . . . . . . . . . . . . . . . . . . . .  390,881 
Gate. See Hatchway gate. Railway siJ<nalo. track Instrument tor. J. B. 
Gate, A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390,1>92 Sutherland . . . . .  . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  390,993 
Gate. J. A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.tP.I Rall ... av !'wltch, H. K. Whitner . . . . . . . . . . . . . . . .  _ . .  890.784 
Gear teeth. cutter for cnttlng. T. S. Mower . . . . . . . .  390.982 Railway "witch,· automatic. G. W. Voorhee . . . . . . . .  390.999. 
Generator. See Electric generator. Railway switches, mechanl.m tor operating. J. 
G1ass lahels. furnace for heating. J. J,. Dawes . . . . . 390,844 M. Swem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.116 
Gla.s panels. metallic frame for. A. Nacke. . .  . . . 300.794 Railways, raU for street, H. IL Littell . . . . . . . . . . . . .  300,979 
Goring pattern, H. Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.66f Ratchet. lI(ear. L. A. Brlge!. . . . . . . . . . . . . . . . . . . . . . . . . 890.fU6 
Grain binder. H. E. Pridmore . . . . . . . . . . . . . . . . . . . . .. . . 390.981 Reei. See �·I.hlnll reel. 
Grain binder, P. H. Saxman . . . . . . . . . . . . . . . . . . . . . . . . . .!9O.709 Rellector and lantern. F. Billingham . . . . . . . . . . . . . . . .  890,835 
Grain sepantor. W. L. Gilson . . . . . . . . . . . . . . . . . . . . .. 390,772 Rockers. center bearing spring for, H. G. Port-
Grate bar. O. Reilly . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  390.902 man n . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  3!JO,898 
Grip device. Intermittent. W. E. Nickerson . .  .. . .  JOO.196 Roller mill. W. A. Cantwell . . . . . . . . . . . . . . . . . . . . . . . . . 390.S:19 
Hair picker. H. Mundell . . . . . . . . . . . . . . . . . . . . . . . .. . . . 000.694 Roolln ... cleat for meta11lc. L. L. S8lIendorph . . . . . .  390,1KJ6 
Hammock • •  wloJ<. 10unJ<e. and table. combined Rudders. device for Indicating the position of 

F. H. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390,\&l boat, T. Flaherty . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  aoo,7M 
lIandle. See Brake handle. Sash balance. C. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  000.787 
Harness rosette. E. F. PtIueger . . . . . . . . . . . . . . . . . . . . .  390.102 Sa.h holder. W. Mathews . . . . . . . . . . . . . . . . . . . . . . . . . . .  3!JO.878 
Harrow •• prlng tooth, A. A. Stlm80n . . . . . . . . . . . . .. . .  3\AJ.812 Sa.h 11ft, II. A. Grotholtman . . . . . . . . . . . . . . . . . . . . . . .  900.006 
Hatchway gate. elevator. R. M. Kershaw . . . . . . . . . . 390.861 Saw frame. C. Tenlley . . . . . . . . . . .  . . .  . . .  . .  . . . . . . . . . . .  :l!IO,996 
Heater. See Car heater, Saw plates. mRnutacture of, W. H. Slnller. . . .  . . .  390.809 
Heel trimmer, J. H. Dusell . . . . . . . . . . . . . . . . . . . . . . . . .  390,750 Saw settlnJ< device. C. C. Talntor . . . . . . . . . . . . . . . . . . . .  390,118 
Hitching post, L. Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 390.951 Saw swlll(inll machine. A. S. P .. rke . . . . . . . . . . . . . . . . . .  390.894 
Hoe. hand. P. J acobus . . . . . . . . . . . . . .  � .. . . . . . . . . .. . . . .  .l9O.6'l9 Scoops or shovel., apparatus for formlna wooden, 
Holder. See Bag hvlder. (lnff holder. Paper G. Van Riper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.125 

holder. Sa.h holder. Screen. See Window SCreen. 
Hook. See Whlmetree hOOk. Seal. R. M. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.� 
Hoop planing machine, O. Schlmansky . . . . . . . . . . . .  890.807 Seats. aotl-frlctlon runner for sliding. J. H. 
Hose brldl(e. Tucker &; Keegan . . . . . . . . . . . . . . . . . . . . . . aoo.� Abeei, lr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3110.140 
House. See Drying house. Feed house. Separator. See Grain separator. Liquid .eDa-
Ice pick, rotary. W. Tnnstll1 . . . . . . . . . . . . . . . . . . . . . . . . . S90,998 rator. 
Ingot., apparatus for tormlnJ< compre •• ed steel. Sewln" machine., loopIng attachment for. A. M. 

W. H. Singer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390,810 Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3!JO,896 
Injector, E Ware . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390,1'.;0 Sewing machine shuttle •• drlvlne meobanlllm !<lr 
Insulator or bracket support for electric wire •• T. rOLary. J. Bolton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S90,6U 

E. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :190.741 SewIDIl machines. pad .tltchlng attachment for. 
Iron. See Polishing Iron. F. W. Mallett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.685 
Iron Into steel, converting cast. Hooper &: Clark . .  390.009 Sharpening machine. B. D. Whitney . . . . . . . . . . . .. . . 300,931 
Ironln" board and Iron stand, combined. W. H. H. Sheller. See Corn sheller. 

Marcum . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.686 Shlnele, ma11lo. Warren & Dudley. . .  .. . . . . . .. . .  aIIO,I2Il 
Ironing machine, (r. Corbett . . . . . . . . . . . . . . . . . . . . . . . . .  890,7106 Shirt. A. V. Humphrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800,61lI 
IrunlnJ< table, F. A. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S90,764 Shoes. machine for cuttlnll button. from, T. II. 
Jack. See I.Jftln" JRck. LewIs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 890._ 
JOint. See Pipe jOint. Rallwar;rall jOint. Sieve, H. Simon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 890,913 

SIan. .T. A. Haac . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8110,'176, 800,'17'1 
Signaling system, hotel. Barrett & Zentner . . . . . . . . 39O,8S3 
Sleigh, bob. N. H. '"' ;;. S. Bloom . . . . . . . . . . . . . . . ... aoo.7f1 
Smokeless furnace. D. L. Osborne . . . . . . . . . . . . . . . . . . 390.198 
Soap. B. F. Burke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390,M7 
Solderlnll the ends of tin can •• machine for. 

McKenney &; Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390,792 
Sole chRnnel cementing apparatus. W. Gordon . . . . . "90.773 
Sorllhum furnace. W. H. H. Spradlin . . . . . . . . . . . . . . .  390.113 
SprlnJ<. See Vehicle sprlnll. 
SprlnJ<s. apparatus for making. W. S. Over . . . . • . . •  390.892 
Sprinkler See Potato sprinkler. 
Stamping soap. machine for, C Mannlnl!: . . . . . . . . . . .  300,616 
Stampa. Inking pad for hand. H. Herpers . . . . . . . . 390,858 
Stand. See Gas stand. 
Steam engine. G. MarshAll . . . . . . . . . . . . . . . . . . . . . . . .. . .  390.876 
Stereotyping. L. Goss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.174 
Stone, composition for artillclal, A. Von Ge .... 

helm . . . . . . • . . . • . • . • . • • • •  - . . . . . . . . . • • 0 • • • • • • • ••• • 390,726 
Store service apparatus, W. H. Gornall . . . . . . . . . . . . 390.85.1 
Stove. heating and ventllatlnlr, M. Hayden . . . . . . . .  390,610 
Stove or furnace. F A. Magee . . . . . . . . . . . . . . . . . . . . . . .  390.684 
Stove, vapor, A. J .  Lindemann . . . . . . . . . . . . . . . . . . . . 0 890,870 

Stoves. boiler attachment for, A. Greenaway . . . . . .  390.834 
Stoves or ranges. portable fuel magazine for cook .. 

Inll. M. G. Tou.ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.997 
Sun.haae for vehicles. L. V. Luce . . . . . . . . . . . . . . . . . .  390,100 
Supporte�. See Garment supporter. 
Swin", T. Folks. .  . . . . . . . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . 39O,S5J. 
Switch. See Railway switch. Railway automatic 

.wltch. 
Table. See lronlnJ< table. 
Table. W. ArmstronJ< . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S90,938 
Teaching arithmetic, apparatus for. Unl erhrink &; 

Vanden hrock . . .  . . . .  . . . . . . .  . . . .  • . . . . . . . . . . .  . . .  390,824 
Telegraph. mechanical, J. B. Bennett. . . . . .  . . . . . . 3OO,M2 
Tel6J<raphy, F. J. Patten . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390,802 
Tetber. G. S. Sergeant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.al8 
Thll1 support. A. Anl<D .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  390.8."12 
Tin can, �'. J. Marmoln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.791 
Tongs. grapnel. T . •  1 . S. Davl . . . . . . . . . . . . . . . . . . . . . .. . .  390.768 
TonJ<uc snpport, T. G. Mandt . . . . . . . . . . . . . . . . . . . . ... . 390.87:l 
Tongue. wagon. T. G. Mandt . . . . . . . . . . . . . . . .. . . . . . . .  390,&11 
Towel rack and receptacle, comhlned. D. W. Ken-

dall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 890.681 
Toy picture. C. Heller. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  390.968 
Toy puzzle and advertl.lng device, alphabetical. 

J. F. J ones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390.784 
Toy wind wheel. T. B. De Forest . . . . . . . . . . . . . . . . . . . .  390.655 
Trace fastener. C. J. Be88e.en . . . . . . . . . . . . . . . . . . . . .. . 390.746 
Tre.t1e, O. B. Clare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.168 
Trimmer. See Heel trimmer. 
Truck ••• afety appliance for car. G. Ralnnle . . • . . . .  390.804 
Truss pad. E. W. Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.182 
Tube. J. W. Orphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.699 
Tube •• machine for corrugatlnll wronght m .. tal. 

Pratt &; Walnwrl"ht . . . . . . . . . . . . . . . . . . . . . . . . . . . 390.8J9 
Tnbes. machinery for making, W. E. Everitt . . • . . .  090.957 
Turn buckle. G. �'. Stillman . . . . . . . . . . . . . . . . . . . . . . . . . .  390.992 
Twist drill. H. E. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . 390,tr.2 
Type founding machine. F. Keehn . . . . . . . . . . . . . . . . .  390.680 
Type writers. copy holding device for. T. G. 

Palmer. . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39O,!KJO 
Umhrells or parasol tip. M. Reichwein . . . . . . . . . . . .  300.Il00 
Valve gear. J. W. P. Taylor . . . . . . . . . . . . . . . . . . . . .. . . . .  390.819 
Vaporizer and burner. 011. J. A. CowIe . . . . . . . . . . . . . .  390.151 
Vehicle. IV. S. For.yth . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 390,681 
Vehicle reach. T. G. Mandt . . . . . . . . . . . . . . . . . . . . . . . . . . 390.tl7f 
Vehicle running lIear, T. G. Man<!t . . . . . . . . . . . ... . . . .  890.872 
Vehicle seat lock. R. Cameron . . . . . . . . . . . . . . . . . . . . . . .  390.838 
Vehicle .prlng, Gilbert &; Bu.h . . . . . . . . . . . . . . . . . . . . . .  390.659 
Vehicle sprinJ<, G. B. Hamlin . . . . . . . . . . . . . . . . . . . . . . .  i!9O.f\9'.l 
Vehicle spring attachment. G. B. Hamlin . . . . . . . . . .  699.856 
VehIcle spring shackle. J. J. Su11lvan . . . . . . . . . . . . . . . 390.917 
Vehicle, two-wheeled. D. S. Pembroke (r). . . . . . . . . .  10.962 
Vehicle wheel. J. E. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . .  390.762 
Velocipede. H. Baines . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  390.6U 
Velocipede. T. L. Goble . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.662 
Velocipede. R. A. Perret . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390,897 
Velocipede. L. Wheelock. . . . . . . . . . . .  . .  . . . . . . . . . . . . .  390.783 
Ventilator See Car ventilator. 
VI.e. N. W Crandall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  390.650 
Warp •• etc., machine for drying. F. Haskell. . . .... . 390.968 
WashlnJ< machine. G. Jagenburg . . . . . . . . . . . . . . . . . . . .  390.862 
Washing machine. Merrill &; Thomas . . . . . . . . . . . . .. . 890.885 
WashlnJ< machine. S. Turnblich . . . . . . . . . . . . . . . . . . . .  390.124 
Water tower. J. Lockwood . . . . . . . . . . . . . . . . . . . . . . .. . . .  3110.980 
Water wbeel. W. C. Edwards . . . . . . . . . . . . . . . . . . . . . . . .  300.847 
Weather strip, D. W. Bo.ley . . . . . . . . . . . . . . . . . . . . . . .  300,945 
Wheel. See Car wheel. Metallic wheel. Toy 

wind wheel. Vehicle wheel. Water wheel. 
Wheel, C. Kramer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390,977 
Wheel riveting machine. D. Warner . . . . . . . . . . . . .. . .  300.924 
Whlmetree hook. G. T. Wilson . . . . . . . . . . . . . . . . . . . . . .  390.788 
WhIp socket. F E. Benton . . . . . . . . . . . . . . . . . . . . . . . . . . . 390.145 
Windmill. W. D. Nichol . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.698 
Window cleaner. E. E. Thorpe . . . . . . . . . . . . . . . . . . . . . .  300.723 
Window frame and .ash. M. Tuohfeld . . . . . . . . . . . . . .  390.919 
Window screen, M. H. Dehner . . . • • . . . • . • . . . . . . . . . . .  800,656 
Wire forming machine, A. Owen . . . . . . . . . . . . . . . . . . .  390.89S 
Wire rope. machine for making. W. Hewitt, 

390.967, 390.968 
W oodworldng machine. O. R. I>ohbroth . . . . . . . . . . . .  390,100 
Wool burring mac nine, W. Dearborn . . . . . . . . • • • . • • •  890,919 
Zither, F. Wlaand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . auo.83O 

DESIGNS. 
Box, S. Zlnn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  18,688, ]8.681 
Chair cover. G. Marchetti . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.682 
Handle for .poons. forks. et,c . •  R. H. Klingel . . . . . . .  18.615 
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��l)edigemenf9. 
Inside Paee, eacb ...... rUon • • •  73 cents a line. Back Palle, each Insertloll • • •  81.00 a lin e. 

The above are charge. per agate line-about eight 
words per line. This notice shows the width of the line. 
and Is set in 8.li{ate type. Enllravinll8 may head adver­
tisement' at the same rate per 8.Ilate line, by measure­
ment, as the letter press. Advertisements must be 
received at, publication office 88 early &s 1'hursday morn­
ing to appear in lIext issue. 

Patent Foot Power Machin 
Complete Outfits. 

Wood or Metal workers without steam 
power. can succes.fully compete with tl �J)�t ·�'lhWG

usWl
g
ac"J!'{II:r

e
y� 

latest u.nd most improved for practical 
shop use, also for Industrial Schools, 
Home 1'ralninl.t,etc. CatRhJjluP free. Seneca Fal l s  Mfg, Co. 
695 Water Street, Seneca � alls. N. Y .  

JA MES B. EADS.-AN ACCO UNT OF 
the life and labors of this eminent engineer. With a 
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE­
MENT, No. 39�. Price 10 cents. To be had at tbla 01Il0e and froJn all newsdealers. 

SEBASTlAN,MAY&CO' Impl'On4 l1C1'ew ClittlDg 

<. 

ARTESIAN 
Wells, OIl and Gas Wells, drllled 
t:,r==���o

d=Ur= 
:'�c�:��= 
able Horse Power and Mounted Stesm DrIlling Macblnes for 100 to 000 ft. Send A p�nts tor illustrated 
eatalollue. Pierce Arte�lan 
an d ull Well Snpply Co .. SO Beaver Street, New York. 

CHECKERED CENTER PUNCHES, 1-4 Inch, 3J cents. 6-16 Inch. 25 cents. � Inch, lIl cents 
GOODNOU;a�oWlGeii!Ftli:'1��dIi��·

ton, M ass, 

ELECTRIC CONVEYORS.-DESCRIP· 
tlon of two Ingenious systems for the electric carriage 
of 8mall package8. lIlustrated with 13 engravings. Con' 484. PrIce 10 cent.. To be had at this olllce and from 
all newsdealers. 

DELAFI ELD'S PAT. SAW CLAMP 
l� I I IJ 

With .aw for euttlnl'( metals. Saves all the broken 
haCk-saw blades. In use over two years in all parts ot 
the country. The new clamps have the edges bevelled 
that hold the Maw. By mail. with one bll1de. OO cents. :;z

t:�. �;d�s,.��
' '
il���8

'
����ri:: ,7.�Sr�b:'�C�. ����:t:ll�t: 

bI mall. Discount to dealers. 
NOllOTON MFG. WORKS, Noroton, Conn. 

HISTORY OF THE ELECTRICAL ART 
In the U. 8. Patent Omce.-By C. J. Kintner. An Inter. 
estlng hiSto'J of the growth of electrical science In this 

:�J';{lin a:OSS��;i
ig�s 

oFMo��e':.1 g::.:.o�o�'t:R�:J'� 
SCIE � TI F I C  A M >:UH'A "  SUPPL>:ME"T No. :1 4 4. PrIce 10 
cents. To be had at this omce and from all newsdealers. 

OIL WELL SUPPLY CO. Ltd. 91 &; 92 WA'I'ER STREET, 
Pltt8bn rllh, i'a., 

Manufacturers of everything needed for .A.lR.TE&%A.1V �E%.o%.o. 
for either Gas, 011,  Water. or Mineral 

Tests. Boilers. En�i nes, Pipe, 
CordaJ;C"e, IJri l l in� Tools, etc. 

��t�. 
Ill ustrated catalogue, price 

lists aDd discount sheets 
on request. 

A 8ITIJ A T I O N  WA NTED as Superintendent of 

by .?���e�f
or��rve: �����f:x��:l��.r.,atJ r�!u!�,�:J':.�".i 

fU1l 1" years' In �:nrope8n oil tlelds. Reference Jliven. 
A ddress PETROL I£UM. P. O. Box 173, New York. 

Knitted fabric, S. N. Goodman . . . . . . . . . . . . . .  18.67� to 18.614 ' USEFUL BOOKS. RUJ<. G. Marchettl. . . . . . . . . . . . . . . . . . . . . . . . . .  18,618 to 18.681 
Slipper case, J. F. LOckwood . . . . . . . . . . . . . . . . . . . . .. . . . . 18.1;77 
Toilet case, J. F. Lockwood . . . . . . . . . . . . . . . . . . . . . . . . . .  18.616 
Type, W. F. Capltaln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,611 

TRADE MARKS. 

Coffee. extract of. Weikel &; Smith Spice Company 15.938 
Inks. wrltin". J. W. Popham &; Co . . . . . . . . . . . . . . . . . . . .  15.987 
Medicine, tonic proprietary, McPike & Fox: . . . . . . .  15,984: 
MediCines. rbeumatlc and "out. G. W. Brooks . . . . . .  15.9:11 
Remedle •• toniC and expectorant, J. R. Miller . . . . . .  15,925 
Schnapp •• J. B. Wolfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.9.19 
Spectacles or eyeglaooeo. Ottumwa Optical Co .. . . . .  15.!la6 
TeA and coll'ee In pack8lle., Jone. Brothers . . . . . . . .  15,932 
Twine for binding sheaves of IIraln. u.ually known 

as hinder twine, J. Lyall . . . . . . . . . . . . . . . . . . . . . . . . . .  15.933 

A printed cepy of the opeclflcatlon and drawing of 
any patent In the forellolnll list will be furnllhed from 
thlo omce for 25 cent.. In orderlntr please state the 
name and number of the patent desired, and remit to 
Muon & Co •• 361 Broadway, New York. 

Ca ... dl.... Pale .. e. may now be ebtalned by the 
In .. entors tor any of the In ... ntlons named In the fore­
golne list, provided the,. lire Ilmple, at a cost of � 
each. If oomplleated tbe eo.t will be a little more. For 
full Instruction. &ddren MUnn & Ce., lISl Broadway, 
New York. OLber forelp P8t�nts may aIse bv obtained. 

Manufacturen, AgrIcultUrists, Chemists. Engineers. Me­
chaniCS, Bullders, men of leisure, and professional 
men. of all clas.e •• need good book. In the line of 
their respective callings. Our post omce department 
permits the tran.mlsslon of hooks through the malle 
at very small cost. A comprehensive cata]olZue of 
useful books by different authors. on more than IIfty 
different subjects. has recently been publl.hed for 
free Circulation at the oMce of this paper. Subject .• 
classilled with names of author. Persons desiring 
a copy. have on l y  to a.k for it, and It will be mailed 
to them. Address, 
M V N N  &; CO . . 381 Broadway, New York. 

Tl'1IIII Boop DrhfDg. 

BARREL, K Ea,  
Hog�helld, 

AND 
STA VE M A CH INERY. 

Over 50 vanetles mann­
factured by 

E. " B .  H o l mes, BUFFA l.O. N .  Y .  

ELECTRIC  lIaHT A ND. POWER. Ed oo  syotem o t  Arc and Incandescent Llghtlnll. DI­
rect or In connect ion with tbe !<tora"e BAtteriea of the 
Electrical Accu mulator Co. nynRmo�. M otors, Lamps. Bat�-n.il' �?��,���� F1:i!�1�"i�P�i��:ittPA N Y  � �  ... Carter �u·ep. t .  I' h i l n d  .. l nl. tn . P n  .. 

© 1888 SCIENTIFIC AMERICAN, INC.
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A New and Impo'l·tantBook on 

MetaUw AUoys, Solders, etc. 
--:0'--

--:0:--

THE METALLIC ALLOYS 
A Practical Guide for the Mannfactnre of al l kinds of Alloys. Amalgams. and Solders nsed by Metal Workers ; 

�i��1rwll�pffcii'io�'hI'i,ml� l'�� !':asig:II���!:� with an A�pendix on the Coloring of Alloys. Translated and edited. chlell.y from the German of A. Krupp and Andreas Wl ldber�er. with extensive additions. by Wm. 
T. Brannt. one of the editors of " The Techno-L'hemlcal Receipt Book,' etc. Illustrated by 16 engravings. Umo. 
428 pages. Pnce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.1)0 

Iar By mail, free of postage, to  any address in the world. 
CONTENTS. - PA RT I. Introduction. n. Physical �l!,� �r'i��c:le����ti�'{,". 06e�:��S'pfol;,�f:i�� l£"8g;�: V. Preparation of Alloys in General. 'Yl. Copper Alloys. VII. Bra8�t its Propel'ties, Manufacture, and Uses. VIII. Manufacture of I Irass. IX. Casting of Bra.s. �: b�l:a���:I?r )l�fl�n�t�[I':;"�' G�Iil R�I�r:�·· l#: Bronze Powders. XV. Bronze In General. fVI. Melt-

�t:rdi�m�\�fi ::t���' Xfl.I�r���:��� ���': Purposes. XX. Speculum Metal. XXI .  Phosphor Bronze. XXII. Statua", Bronze. XXIII. Nickel Alloys. XXIV. Manufacture of German Sliver on a Large Scale. 
I�Jm���'y��� T��i� 1\r����ftro;�r a�1�tlo�t'b�� .\ I etals. XXVII. Alloys of Aluminium and Copper. XXVIII. Tin AlI )y • .  XXIX. Britannia Metal. XXX. Lead Alloys. XXXI. Cadmium Alloys. XXXlI. BI ... 
���s�I�I�v�;'�!;,a�i��e�f AiJgr;:' Alfo¥:Ihiv\� 1:.'se "f Gold Alloys. XXXVII. Alloys of p):.tlnum and 
�1�!t;'��t:se��I�m�J.��lh'¥WsM'l.�c�:::-��hs "ft� loys. XL. �ulderlng-Solders In Geueral . XLI. Soft Solders. XLII. Hard Solders. XLIII. SOlders contain­
Ing Precious M.�tals. XLIV. Treatment of the Varlons 
��\���i�f �\�;����x�Olderlng Fluids. Appendix. 

..... A descriptive circular givirtj} the f'UU caments of the 
above sent free to any one woo wlU apply. 

p�J.�� f��gr��oo:y�'l!f&.� ..... Our NI'IW and Be1!'l8ed Catalogue of Practica! and 
Scientij!c BookJJ, 84 pages, &00, and aur other Cata!oQues the 
wlwle covmng every Mane" of Scient:6 app!-lea to the 1rts, 
Bent free ana free oj postage to Q//IIjJ one in any part of the 
WOT!d woo ,ViU j1lR'Iiis" "is addires8. 

H E N R Y  CA R E Y  B A I R D  &. C O . ,  INDUSTRIAl, PuBLISHERS, BOOKSELLERS & IMPORTERS 
81 0 Wa l ll ll t  St •• P h i ladelpbla. Pa .. U. S. A .  

H A S WE L L' S  
E N G I N E E R S' 

P O C KET-BOOK 
Engineers' Pocket-Book. Mechanics' and En· 

gineers' Pocket-Book of Tables, Rul es, and 
Formulas pertaini ng to M echanics, Math­
ematic s, and Physics : including A reas, 
Squares, Cubes, and Roots, &c. ; Logarithms 
Hydraulics, Hyd rodynamics.  8team a nd the 
Steam-Engi n e .  N aval Architecture, Mason­
ry. Stellm-Vessels, Mills, &c. ; Limes, Mor­
tars, Cements.  &c . ; Orthography of Techni­
cal Words and Terms. &c. , &c. Fifty-second 
Ed ition. By CHAS. H. HASWELL. 1 2mo, 
Pocket-Book Form, $4. 00 • .  

Capt. J .  ERICSSON to the Author. 
. .  I cannot II.nd word. to exr,res. my admlrstion of the 

;�ul :e�g;;���!rlo�g¥�lt'!,vYl:���i!�fe��� �!�oJ� a book oontaInlng more positi1J6 Information than was ever before publlsbed. I could with justice say more." 
It covers the entire pra�tieal field of the mechanlc­

OMcago lnter-Ocean. 

s�� :o�O:w!-Yt:�� 8'�"tj,sfe�vS't:t�� }��=ed at 

H A R PER & BROTHE RS , N E W  YORK. 
po The above work is forsal£ by aU bookJJeUers, orwil! llesent lnIHARPKR & BROTHERS, p ostage  prepaid, to anY1JfJ.rt of 

tlie United Staus or Vonada, on receipt of thi3 fJ'I'ice. HAIIP­Ea's CATALOGU.Ill 8ent on receipt of Ten Cents in 3lamPB. 

R U B B E R  B E L  T I NC,  PAC K I N C, HOSE.  
OldeB' and Laraeet MannfactuI'e1'll In the United Statee. 

V U L C A N I Z E D  RUBBER FA B R I C S  

GAS ENGINE ERING . RECENT PRO-gress ln.-By A. Macpherson. Regenerative system of 
::�:��fen!�f�:efti;.��� I�r\;'�s��g���0:a. Y�h't P&raftln 8S a ri va.l of eoa] gus, oil in gas mJlklng. Prices of residual products. Contai ned in SCIEXTIFIC AME�I­
CAN S U I 'PM:MENT, No. 611 1 .  Price 10 cents. �'o be had at tbis oll.loe and from all newsdealers. . 

TH E  PENNA.  DIAMON D D R I LL & MFG.  CO. 
I I I lt D S IIORO, I·A . ,  Builders of High Class Steam Engines. Diamond Drilling 8nd General Macbinery. Flour Mill Rolls Ground and Grooved. 

PANAMA CANAL . -A PAPER BY DR. W. Nelson on some of the dlfllcultles to be overcome tn the prosecution of this wurk. Damming the Chogres River. Extent of the earth cutting. Ocean tides. The climate. Prevalent diseases. Cost of the canlll in lives. Cost of the work. Contained In SOIEN'I'IFIC AM EttlOAN SUPPLF:M'''T, No. 6 0 3 .  Price 10 cents. To be had at this oll.lce and from all newsdealers. 

!(!I Tt -r '"  1 
( I  � • 
(..J u:b � 
!) c� � �:.� 

Easy Action, Rauid Wort. Dnrable,GoIDulete 
Will be shipped anywhere C. O. D., with prlvile�e of 

examination, and If not satisfactory, can be returned 
by merely paying express charges both ways. 

Address SUN T YPEWRITER CO., 
319 Broadway (entrance on Thomas St.), New York City. 
PETROJ .. EUM FUEL. -AN ACCOUNT of the Pennsylvania Ral1roal\'s experiments with tbe �,:-g�� o�y�f:'em e�::l���':fo¥�h"�'lf:::zY�J��\'t';.,r! road with coal 011 as 8 fuel. Contained In SOIENTIFIC AMERICAN SUPPI,EMENT No. 6 1 1). Price ten cents. To be had at this oll.lce IUld from all newsdealers, 

I C H A R D S  O I L E Na l N E  
The :olafest, Most Economiclll , and 

Most Convenient Engi l le.  No Boller, no Steam, no Coal, no Ashes, no Danger. no Extra Insurance, no Eog-ineer, and next to no Attendance. Started Instant­ly wlth a m  .. tcb. Speed and fuel com­pletely regulated by the governor. 
s\�p��penR't��'i'is .. tJ1��(t�e ei�� 

DltA U I , W  PO W E lt CO.,  .... 01  .. Manufn r.turer8, 
Blngllamton, N .  Y . . U .  S. A .  

F O R  S A L E  
THE FACTORIES OF 

T H E  H A M P D E N  WATC H CO. 
A T  �PRI N G FI E I ,D .  MASS.,  Covering about one acre of ground, with Engine Boiler Sbaftlng, etc., ready for immediate occupancy for IIghi manufacturing. Address C h n � .  D . lf ood , Pres .• Spring­field, Mass., or Hampden Watch (;Ch, Canton, Obi?_ 

TH E DEVELOPMENT OF THE M ER-curial Air Pump.-By Prof. Silvanus P.Thompson. D.Se. An Interestlnll" historical paper in whlch·tbe various mer­CUrial air pumps In use from earl)' times upto the present are classified and described. I. URward driving pumps. 
�RrlJ°d"J�:rd p�:i.��g �md'o"m b\;at::;'�W".:"���d ��'i�� lector pumps. VI. Mechanl�al mercuriafpumps. With 86 engravings. Contained in SCI" TIFIC AMF.RJ('AN SUPPLEM.NT, Nos. 6'l9,  6 !t 1l and 6 3 1 .  Price 10 cento each. To be had at this oll.lce and from all newsdealers. 

ARCHITECTUR AL BOOKS. 
Usefu l ,  Beautifu l ,  and Cheap ,  

T o  any person about to erect a dwelling honse or .ta.­
ble, either In the country or city. or any builder wishing 
to examine tbe latcst and best plans for a church. school 
house. club house, or any other public building of high 
Or low cost, should procure a complete set of the ARCHI­TECTS' AND BUILDERS' EDITION of tbp. SCIENTIFIO AMERICAN. 

The information these volumes contain renders the work almost indispensable tc. tbe architect and builder .. 
and to persons about to build for themselves they will 
II.nd the work suggesti ve and most useful. They contain colored plates of the elevation. plan. and detail draw­
Ings of almost every CIMS of building, wltb speclll.ca­tion aold allProxlmatc cost. 

Four bound volumes are now ready and may be ob­
tained, by mall, direct fr(Om the publishers or from any 
newsdealer. J'rice, $2.00 a volume. Stltcbpd In paper covers. Snbscrlptlon price, per annum, $2.60. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 

The TRENTON ENGINE ft�;re�t':tIfl�co��J;.�'Mld�M��CJaYa��e".f 2nd � MAC.H I NERY n l.Jhen l x  " o n Co. T.'en ton . N . J . ,  M 'f'rs. � . . .. 
. t'. VAN WINKLE, Agt., 91 Liberty St., N. Y. N. Y. Mach'y Depot, Bridge Stor .. 16, Frankfort St., N.Y. 

�.�. HARRISON CONVEYOR ! H..!'_ 6raln, Coal, Sand, C II" Tan B.rk, Cinders, Ores, See�s,&c. �. I BORDEN, SELLECK &; co. , {��,�':,rs, }Chicago, IlL 

W !!'3rac1.,'f E g�'U:�n,,�L �c��:e'L 'JOO Engrav Lightnine mailing it. ings of Hydrauli" American 
W E L L  WELL Well Works, 

T O O  L S. Machines . !urora, m. 
�anch House: 11 and 13 S. Canal St . . Chicago, III •• 
ICE·HOUSE AND COLD ROOM.-BY R. G. Hatil.eId. With directions for construction. Four engravings. ContaIned In SCIENTIFIO AMERICAN SUP­l'I,EMENT, 38. Price 10 cents. To be had at this OIIlCB 

TO BUSINESS MEN. The value Qf the SCIENTIlI'IC AMERICAN as IUl adver­tising medium cannot be overestimated. Its circulation Is many times greater than that of Itny similar journal now published. It goes Into all the States and Terriio­rles, and Is read in all the principal libraries and reading rooms of the world. A business man wants something 
��r:r��!O ':::t�I�I�����s:.me��i�nh'!, IJ:":t�'b::wll".; advert1ses ln the SCIENTIFIC AMEmCAN. And do ·not let the advertising agent inttuence you to substitute 
:�::�t?!:'::" Jf�p�I ��rb�rC�������I![�l:a���lg:c�cie ,,;�el� for your interest to advertise. This is frequentJy done, for the reason tnat t.ne SIlent Itets a larger commiSSion from the papers bavinll a small Circulation tl1An Is allow­ed on the SCIENTIFIC AMERICAN. I!'or Tates see top of lI. .. t column of this page, or ad­dress 

MUNN & CO .. Pnbllsh ers, ODd of all newsdealers. Use Adamant Wal l P laster Iii TA I.COTT' !!! COMBINATION -IT 18- PA TENT BELT HOOKS, 
Hard , Dense & Adhesive w. o. TALCOTT, Providence, R. I. 

ALCOHOL, SWEET POTATO. - AN acconnt ot a new Industry recently established at the Azores-that of the distillation of alcobol from raw sweet potatoes. ContaIned In 1600ENTIlI'lC AMERICAN SUPPLEMKNT. No. 1)7�. Price 10 cents. To be had at this oll.lce and from all newsdealers. 

361 BI·oadway. New York. 

-DOES NOT­
C HECK or mtACK. 
It Is Impervious to wind, water, and disease germs. It dries In a few hour •• It can be appJled In any kind of weather. It is in general use. Licen­ses granted for the mix-ing, u.��d���e11lng. 

ADAMANT MFG. C'l. 
n Eo GENESEs��!!EI: Y. 

ETIOLOGY OF SCARLET FEVER.-A 

����I�r Pe�e�·tJf���'t.FiJ:eSu�n o�h��md�:l��':ia���g 
cows to which a mlld l orm of the disease has been gIven by man. Contained In SC I E XTI FlC Al\[ERlCA" SUPPI,E­MEXT. No. 629. PrIce 10 cents. To be had at this oll.lce and from all newsdealers. 

ASBESTOS FELTI N G  wKs'lHair - Felt 
Cement Felting Coveri ngs 

98 MaldeD Lane, N.Y. I For Heater, Steam Water Pipes 
G EOLOGY EXPLAINED IN ITS SIM­

�:t.f�prrl;;-to��':A�[::J� �1�i���"II��S�'�I.��I���°Po: 
631/.  Price 10 cents. To be had at this oll.lce and from 
all newsdealers. pERFE�;WSp A!!� 

I L E The Koch Patent 1I'1le. for preserving newspapers, Mag­azlnps. and pamphlets, has been reCAntly Improved and price reduced. subscribers to the SCI ENT IF IC  AME R I ­
CA N and SC IEXTIlIIO AMEMCAN SUPPLEM I··NT can be s�Plied for the low price of $1.60 by mall, or '1.25 at the 
!1 s8MM�rcpa1'.�rERI��v., �':.'r.gll.lde���=��� every one wbo wishes to preserve the paper. Address 

M U N  S &< CO., Publishers SCIENTIFIO AMBRICAN. 

CURE F��E DEAF n��SE�'W:Jx�V::IyO: 
. � . store the HearlnK, whetherdea.f. 

ness is c&Used by OOIdS, fevers or !Do .2lII' juries to the natural drmDs. Invlsib!a. 
""9 comfortable, al_ In position. M ... 

. � sic,-conversation. whiJro8rs heard die. 
"". tinCt!y. Wr1te 1lO F. HISCO� 868 !�� cor. 14th St.New Yor!<. fill 

� book of proofaFBIGB. • 

HOME-MADE INC UBATOR.-Pl\ACTI-cal directions for the manufacture of an e1rective incu­bator that has been carefully tested and found to per­form all that may be reasonably expected ; with dliec­tlon. tor operating. With 4 II.gures. ContalDed In SOI­EXTIFIC AM""WAN SUPI'LVoM I':NT. No. 630. Price lO cents. To be had at this ofllce and from all newsdealers. 

TnE MIND CURE.-BY MARY J. FIN-ley, �I .D. A review otthe theory or met6physlcal heal­Ing In Its relation to physiology and pathology. Con­tained In SCIENTIFIO AMEIII("AN S O PPLEAlEN!f, No. 8·17'. Price 10 cents. To be had at this OlII�e and from aU newsdealers. 
CLARK'S NOISELESS RUBBER WHEELS 

No More Splintered Floor •• 
DllI'erent Styles. Catalogue Free. 

Geo. P. Clark, Box L,Windsor Locks, Ct, 
IRRIGA TlNG MACHINERY ON THE Paciftc Cos,t.-By John Richards. An .. laborate dis­cussion of Ihe modifications tbat have had to be made 
tge!r�:�flo�:c��n�'i3il�r�:.et c���af��xtrr:e&t.:'Eg� TIFtC AlIlERlCAN SUI'PI. �MENT Nos. 624 and 6"l1). PrIce 10 cents es.ch. '1'0 be bad at this oll.lce and from all newsdealers. 

AN EW �;rALOCUE 
VA L U A B L E  PA P E R S  Contained In SCII'lNTIFtC AMEBJ:OAN SUPPLEMENT, sent tToo of charge to any address. 

M U N N  & C O . ,  3 6 1  Broadway, New York. 

THE NEW CROTON AQUEDUCT.-Detailed descrlutlon of the great aqnednct now helng constructed to increase the water supply of New York 
c..llty. and also of the great dam which It Is proposed to bUIld across the Croton River, at Quaker Bridge. Wltb engravings IUld a map. Contatned In SCIENTIFIC AlIERI­CAN tl llPPLEME X T, No. 1)�8. PrIce 10 cents. TO be had at this OlIIce and from all newsdealers. 

MAC I C a�c:.�if::f:�ICtN���::;�t: 
n.Olue AmuselDent. Views LANTERNS illustrating every s.object. A 
very profitable buslnes. for a man with small capital Best apparatus, new views. largest stook. 26 �rs practical experience. 17IJ..p. catalogue fi:ee. GEO. H. PIEROE, 1 38 S. 1 1th St.. Philadelphia, P ... 

CITY OF LONDON AND SOUTH­

=kn�b��;;���t��I�:wlnu£��To��.al�tU7 IIglires. Contaln�d In SCI ENTIFIC AMERICAN SUPPLE­MENT. NO. 6"l6. PrIce 10 cents each. To be had at this oll.lce and from all newsdealers. pENSIONS IIIS0,000,000 for Sol. diers, Sailors. their widows or parents. PJIlIIIIONli DlCRIW!BD. Discharges pro­cured. nr"Nopenslon,liOl/BB. Latcstlaw, pamph. let fne l  l'ATBlCXO'FAlIlUILL, Att'y,Washlngton,D.O. 

, 'ff I /1 TI GH�������gl:R����C� INERY 
� �- .=  J O H N  G R E E NWiJOO & C O R O C H  E S T E R  N Y  

WOOL HAT MAKING. - FULL DE-scription of the process.-Wnol w.sblnJr, c'lrdlng and form1BJl, settling. Dumping and washing out, stretcb­
Irur or stumpln!lt. drying. storing and steaming, pulling out, dyeing. blocklngl stortnli!. presslng,finlsblng, round­Ing, curlllll< and Iron nil, l>&rIng trimming and sbuplng, velourlng 0l!. With 20 fumre.. ljontalned In @CIENTIII'IC 
Al\[EIIlOAN "UPPLBMENT, Nos. 626, 6�!ii, and 6�9. PrIce 10 cents each. To be had at this ofllce and from 
all newsdealers. 

VOLNEY W. MASON &, CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 

PROVIDENCE, R. I. 

I C E  & RE F RI G E RATI N G n:.�;�lct 

DRY AIR REFRIGERATING MACHINE. DeSCription of Hall's Improved horizontal dry alr refrtg, erator, designed to dehver abont 10.000 cubic feet Of cold air per liour, when running at a speed of 100 revoln­tlons )ler minute, and capable of redUCIn� the tempera. 
�g=:;I:!:o�d �d�oel�-;�tro�e��. t�l�p II.v:�:.ur':'"d diagrams IIInstratlve of Its performance. �talned In SCIENTIFIC AMERIOAN  SUPPI,EMENT, No. �S�. PrIce 
10 cent.. Io be had a; this Office and from all .new ... dealers. 

E MODEL and L SendforClrclllaIS. 
XPERIMENTA C.EJones&8ro. 

WORK A 
CINCINNATI, D. 

SPECIALTY. (M.ntl�p.p .. .) 
COSTS IN MANUFACTURES,-A LEC� ture by H. Metcalfe. U. S. A . , delivered In the Sibley College course.-An elaboration of a system for the management of fHctorles and employes. A valuable paper. Contained in SCIENTIFIC AMERICAN SUPPLE­
MENT. N o. 601). PrIce 10 cents. '1'0 be had atthls oll.lce and from all newsdealers. 

T� Scient if i c A meri can 
PUBLICATIONS FOR 1 888. 

--0-The prices of the dill'erent publications In the United States, Canada, and Mexico are as follows ; RATES BY MAIL. 
The Sclentlll.c American (weekly), one year $3.00 The SclentlHc American Supplement (weekly), one year. • . . • • • • • . • 5.00 The Sclentlll.c American, Export Edition (monthly) one year, • . • • • • . • • 0.00 The Scientlll.c American, Architects and Builders Edition (monthly). one vear. . • • • " 2.50 

COMBINED RATES. 
The SCIentific American and Supplement, . '7.00 
The Scientlll.c American and Architects and Build_ ers Edition, • . • b.OO The Sclentlll.c American, Supplement, and Arcbl. tecta and Builder. Edition, : • . • • 9.00 

PnIjJortwnau Rates for Sial Mont718. This Incl\ld ... po.tlllle, which we pay. Remit by postal 
or express money order, or draft to order of 

Mtl N N  &< Co. .  361 Broallway. N ew Yorko 

© 1888 SCIENTIFIC AMERICAN, INC.



Inside Paae, each iDllIertion ... - - .,. .') cent,s a line. 
Back Palre, eocb i n  .. erlion - - - 81 .UU 0 line. 

The above are charges per agate lme-about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. �ngravings may hea.d adver .. 
tisements at the same rate per a�ate line, by measure .. 
ment, as the letter press. Advertisements must be 
received at publication office RS early as Thursday morn­
ing to appear in next issue. 

TH E KODAK CAMERA THE MODERN I C E  YACHT. - BY I F  --"'-- O LJ  u S E 

Makes 1 00 Instantnneous 
Pi ctures by simply pressing a 
button. Anybody can use it who 
can wind a watch. No focusing. 
No tripod. Rapid Rectilinear 

Geo. W, Polk. .A new and valuable paper. containing 
full practical directions and specificatiOns for the con­
strnction ot the fastest and lJest kinds of Ice Yachts of 
the latest, most appruved forms. IllUstrated with en­
gravings drawn to scale, showing the form, po&ition, 
and arrang-ement of all the parts. Contained in SCIEN­
Tunc AMERICAN oUPPLEMEN'!" No. 6�4. Price 10 
ceuts. To be had at this offi.ce and of all newsdealers. 

VALVE S _ �v ___ • \,�\..\. �\)I.\ I'\'\\'\) \'0..';:'\'20\ \)\\. \\ f>..\\ \\\,S 
"'---_ J  E N KI N S  B R O S .  

!;�.:i�g o���\�:
ra

C;� 
be u&ed indoors. 

D ivision of [.tabor 
--Operator can fini8h 
his own,- pictureR, or 
send them to the fac­
tory to be fin ished. 
Morocco covet ed Ca­

mera, in h a n  d s o m e  
s o l e - l e at h e r  case. 
loaded for 100 pictures, 

Price, 821i.00. Reloading, $2.00. 
The Eastman Dry Plate & Fi l m  Co. 

Rochester, N. Y. I 1 5  Oxford St. , L o n d o n .  
Send ffYl' IXYP1I � -XoiJn1< Primer with KoiJn1< Photograph. 

ICE-BOATS - THEIR CONSTRUCTION 
!lDd management. With workln� draWings, details, and g:,�S1��'M,;'. f�lew:�nh:n

t��'f.:'s��Br��:-�f�g�a�� 
used on the Hudson j.'iver in winter. By H. A. Horsfall, M.E. Contained In SCIENTIFIC AMERICAN SUPPLE­
)lENT, 1 . The same number also contains the rules and 
regulations for the formation of Ice-lioat clubs, the sail_ Ing and management of ice-boats , Price 10 cents. 

STEEL BALLS. 
For A u ti-Friction BEings, of 
Bf"st Uast Steel. ' den ell, 
Gro u n d ,  n nd Burn· lied, from 
3-16 In. to 2 in. diameter. 

in Auality and denSity of metal, 
i:r;a uniformity of temper, Hnd in ac­
cul'8o"and nicety of finish warrant­
ed unequaled. 

P- Samples and prices 1m applica­
tion. 

T H E  COPYING PAD.-HOW TO MAKE 
and how to usp, ; with an engraving. Practical directions 
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43"'. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

N EW YORK TRAD E S C H O O LS, 
First Avenue, 67th and 68th Streets. Evening instruc­
tion commences October 24th, in bricklaying, plastering, 
Stone cutting, carpentry, plumbing, house and fresco 
painting, and black

A�i� '()'��A l�ES
s moderate. 

Commence December 3d
h
in plumbing, and in house, s!gn 

and fresco Pal. nting. A t  .ree. ;months' course in eacn for $35. Send postal ca�d for ��a't� Circular. 

WATCH M A K E RS 
Send for REDUCED PRICE LI�T of 
'''hitcomb I .othe .. , date Of July 1. 1888. , American Watch ToolCo., Waltham, Mass. 

SYSTEMS OF DISTRIBUTION OF 
Electriclty.-·A lecture by Elihu Thomson, delivered in 
the Sibley Colle!(e c<,urse, The series, multiple are, ser­
ies multiple and multiple series. accumulator and induC­
tion sYFotems described, and their advantages and dISad­
vantages discussed. With 1 8  figures. Contained in 
Scn:NTrFI" AM F. 1tI0AN SUPPLEMENT, No. 603. '·Price 10 
cents. To be had at this office. and from all newsdealers. 

Barnes' Foot- Power Machinery 
Complete outfits for Actual Worksnop 
Business. A customer says :  U Consid­
ering its capacity und the accuracy of 
your No. 4 Lathe. [ do not see how it 
can be produced at such l�w cost. The 
velocipede foot-power is simply ele­
gant. I can turn steadily for a whole 
day. and at night feel as little tired 
as if I had been walking around." 
Descriptive Price List Free. 

W. F. /I; JOHN ·BARNES CO" 
19'J9 RUBY ST .. Rockford. 1Il. 

THE AMERI�AN �ELL TELEPH�NE ��. 
95 M I LK ST" BOSTO N ,  MASS. 

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

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

ALLE - _�E:. ., CAST INGS FROM SPECIAL (RN S 
- - y, i\I r , N E T,NNING Jt;p= Pf\1r � " S DEVlIN '" co .. " N < SH > N G  ANN ING � �� 

� ' =--AB AND Fn-IE GRAY IRON ALSO ST E E L  

. f,HoMJI; LEHIGH (W E  & AMERICAN S T  P H l l A  , __ -"",� 

PAT E N T S .  
MESSRS. MUNN & CO .• in connection with the publl' 

catIon of the SCIENTIFIC AMERICAN. continue to ex­
amtne improvements. and to Bct as Solicitors of Patent8 
tor Inventors. 
��c��n�g� ':.':,"!.n'i,,,:::ebt=�a�!cm�f.rr'tr.s� 
preparatIOn of Patent Drawinlls, Specifications. and the 
prosecution of ApplicationQ for Patents in the United 
�tates. Canada. and 1:I'oreign Countries. .\1 essrs Munn & 
Co. also attend tP the preparation of Caveats. Copyrights 
for BQOks. LabelS. Reissues. A. ssignments. and ,  Reports 
on Infl'ing-ementB of Patents. All business int.rusted to 
them is done with !!'pecial care and promptness, on very 
reasonable terms ! 

A pamphlet sent free of charge. on applicauon. con-
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DeSigns. Patents, Appeals. Rf'!issues. Infringements, As­
signments, Rejected Cases, Hints on the Bale of Pa­
tents, etc. We also send, .free of charge, a SynopsIs of E'orelgn Pa­
tent Laws, showing the CORt and method of securing 
patents in all the principal countries of the world. 

lU.JNN k CO., SollcUors ot Patenta, 
361 Broadway. New Yorl<. 

BRANCH OFFICES.-No. 622 and 624 F Street, P&­
cHIc Bl1lldlDll", Dear 7th Street. WaehlDgtOD, D. C. 

LIM ITING NUMHER8 OF TEETH IN 
Gea,. Wheels.-A valuable paper by George B. Grant 
treating of the different methods- of detel'mining' the 
limiting numbers of teeth in gear wheels when aILall 
pinions must be used. The cyc]oidal system. The in­terchangeable volute Bystem. The nOD-intBfcba,ngeable 
volute system. Unreversible teeth. With 11 fl�ures. 
Contained in the SCIENTIFIC AMEHICAN SUPPLEMK�T. 
No. a9"l. Plice 10 cents. To be had at this Office and 
from al l newsdealers. 

Shepard's New $60 Screw-Cutting Foot Lathe 
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<53 
Send for catalogue of Outfits 

for A mateurs or Artisans. 
Address H. L. SH EPARD, � -: • .,!JI;I.- A GENT, 
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HOW TO MAKE THE WIMSH URST 
Infinence :')-Iachine.-Directions for making a cheap and 
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Price 10  cents. To be had at this office and from all 
newsdealers. 

71 John St., New York. 105 Milk St., Boston, 
21 North 5th St., Phila. 54 Dearborn St., Chicago. 

THE FORTH BRIDGE.-A PAPER BY 
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nres. Contained In SCI ENTIFIC AMERICAN i:lUPPJ .EM"NT 
No. 6"l6. Price 10 cents. To be had at this Office and 
from all newsdealers. 

I M PROVE D A UTOCOPYIST. MANIF() I .D�. 
A UTOGRAPH 1,ETTER!S-l':xact Fac-simlle. 

DRA WINGS, largest size In sol id lines, dilferent 
colors at one impression. 

Type-written Letters in large speed. 
Hend OIDce, 15I Monroe Street, Chicago, m., U. S. A. 

Northwestern Agency, 9 West 3d St" St. Paul, Minn. 

OTTO lAS E N I I N ES .  
Over � Ii , OOO l'iold . 

Horizontal . . . . .  Otto . .  Gas Engines, 
VerticaL . "  . . . . .  Otto . . . .  Gas Engines, 
Twin Cylinder . .  Otto . . . .  Gas Engines. 
Combined . . . . . . .  Otto . .  { �:J ����;.

s 

Combined . . . . . . .  Otto . .  { ��J ��N!r::gs 
OTTO GAS ENG I NE  WORKS, 

CHICAGO, PHILADELPHIA. 
New York Alrency, 

IS Ve�ey Street, 

NAVAL ARCHITECTURE.-AN IN-
teresthig review, by i\'l r. R. Duncan, of the progress 
that has been made in this bran(:h of science during 
the last fifty years. Contained in SCIE!,\T1FIC AMERI­
CAN SUPPLEM'ENT, No. a89. Price 10 cents. To be 
had at this office and from all newsdealers. 

THE CUSHMAN KEY DRILL CHUCK. 
This is an improvement over 

all other chucks of Its class 
and Is ful ly guaranteed. 

IHA'M. HOLDS 
No, 1, 2 in. O to X in. 
No. 2. 2� in, 1-64 to " In. 

Sold by the trade and Manu­
fact.ured by THE CUSHMAN 
CHUCK CO., Hartford, Conn. 

P I P E  C O V E R  I N G S  
M.ade entirely of A!SBESTOS. 

4bsolutely Flre Proof. 
BRA:IDED PA:ClKING, ·  IJltL BOARD, SBElTBllfG, CDlINT, FlBBE AND SPEm!LTIES. 

OJEl[A.LM:ElR S-SPENO::m OC:>_. :&"C:>C:>T E_ 8'I'JEI[ ST_. N_ Y_ 
BRANCHES: P h lla, 24 Strawbe rry St. C h I cago, 86 E. Lake St. P ltts b u rg, 37 Lewis B l ock. 

woo ·R·K. I·NO  M O D ELS And Experimental 
Machmery. metal 

or WOOd; made to order by MASON /I; RA UCH, successors 
t!J J; }r. Werner, 62 Centre Street, New York. 

FIRE-BRICK.-BY R. A. COOK, A.M, 
An interesting description of the mining of fire clay and 
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the country devoted to this industrY. Contained in 
SCIENTIFIO AM EllICA:\ 8rPI'LE.'\lENT,'N"O • ..'i3S. Price 10 
cents. To be had at this office and from all newsdealers. 

THE GENERA TION OF STEAM.-A 
le�re by Geo, H. Babcock del1vered In the Sibley QolIege Course. I. The product1on of Heat. Fnrnaces fiJI" b'tU"niflg bituminous and anthracite coal, wood. 8aw· 
dust. waste gaB, natural gas, etc" descri bed. II. The 
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tained in Scn:NTIFJC AMERICAS SUPPLEMENT, Nos. 
6'J4 and 6,z1i. Price 10 cents, To be had at this office 
and from all newsdealers. ----

E R I E  E N G I N E  WOR K S  ,w������n��i';,�R:5'FPA S TAT I O NA Ry- P OR TA B L E:: AG R I CU LTUR A L - E N G I N E: S  S TAT I O N A R Y - FI O R TA B L E  V E R T I C A L  - 8 0 1 L E  R S 

LE A D  S M E LTING. - A FULL DESCRIP-
tion of the Lewis Bartlett process, by William Ramsay ; 
Illustrated with 9 engravings. Contained in SCIENTIFIC ����'hc,.'jx,.t ��:;P�!:::d :�m �N�ewfJ�<;:le:�. 

cents, 

KEUFFEL &: ESSER, New York • 

GOLD MINING MACHINERY. - DE. 
scription of s(me new mining plants constructed in 
Eng-lana for use in the Transvaal. Austria and Hungary. 
With 10 fig-ures. Contained in ::-:'CIR:NTIFIC AMERICAN 
rfu���c'!�� f��m �itane;:J�iI�r;;

nts. TO be had at 

Mention this paper. IJNTER N S L I D ES Micro.cop .. , r.I •• cop .. , 
Spectacle8, Baromeler8. Field Glaff,'lea Photographic Outfit8 Tor Amateurs, &:c. 

W. H. W AT,lllii'I,EY & CO., Philadelphia, Pa. DIllS. Drice list free. Send for Special Bargain Lists. 

SHIP WAVES.- BY SIR WILLIAM 
Thomson. A Jecture delivered before the Institution of 
Mechanical Engineer8 .-Definition of wave. r:L'be ditIer­
ent kinds 01 waves. Waves produced in water by bOHts 
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figures, Contained in �cn;NTIFIC A MERICAN SUPPLI!:-

:Ji�;; a:tl·&�:?allP��c;Bc1:�le���ts. To be bad at thiS 

SE CTI ONAL CDU1:""DTVGS INSULATED AIR 1 _ ,EoiIUft 

�I�����B�u� �e���e�,��e�y��: Scientifi c B� Catalogue 
The best ever produced, Have our Patent UECENTLY » V II I .ISH ED • 

Ink Filler, which regulates supply to pen ; Our new cRtal(J.lzue containing over 100 page8, inc:lnd-
prevents soiling outside of pen-blades ; is the tng. WOl"ks on more than fifty different �ubJects. Wlll be 
only cleanly device for filling pens. Sample maIled tree to any addre8� on applicatIOn. , 
assortment seven vials (of above oolors), MUN N & C O . ,  Pubhshers SCIentIfic AmerICan. 
mailed on r�ceipt of 50 cents. 361 BI'oodwoy, New YOI·k. 

E:_ -W-_ JO:a:�TS:J 
Asbestos Secti onal P i pe Coveri ng 

A Non-Conducting Covering for Steam and Hot Water Pines, Boilers, e lc. 

H. 

READILY ATTACHED OR REMOVED BY ANY ONE. 
EE. �. Jc:>h.:a.& ::M: a:a.'U.fao't'U.r:l:a.g Ooz:a.pa:ay, 

SOLE MANUFACTURERS OF 
W. Johna' A sbeatoa Roollnlr, BuUdlnlr Fell_, Fire-Proof Paint .. Liquid 

87 Malden Lane. New York. tJHIUGO. PHlLA.DEUHU. 
Paint., etc. 
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LQCTOBER 27, 1 888. 

VELOCITY OF ICE BOATS. A COLLEC· 
tion of Interesting letters tothe editor of the SCIENTIFIC 
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faster than the wind which propels them. lliustrated 
with 10 explanatory diagrams. Contained In SCIENTIFI4 
AMERICAN SUPPLEMENT, No. 2 14. Price 10 cents. TO tie had at this oOice and from ali newsdealers. 

AUTO MAT I C  CUT O F F  E NG INES  't�'Z.\'�;'i:6 
JV1 4.. N L  F A C TUR[O U P O N  S :: I E N T I FjC A N D  PRAC T I C A L  P R I NC ,P L E S­B A L L  E N G I N E  c o  E R I E  P A  

NATURAL GAS IN DUSTRY A T  PITTS-
burg. Pa,-A brief history of the Chartlprs Valley Gas 
Company. With 5 l.lustratlons. Contained in SCIEN­
TIFIC AMERICAN SUPPL>:MENT, No. 621 . Price 1Ocents. 
To be had at this office and from all newsdealers. 

1· ... TX N T  � 
p!�n�r�o��a! Li��'!'e!e�� �oo' lb. . .  
pressure. Send for I .. ists. 

HAND, BURR & CO .• 
6a and 616 Market St .. Philadelphia. Pa. 

SEVERN AND MERSEY TUNNELS.-
Full deSCription of these two important engineering 
works, with two engravings. Contained in SCU:NTIl1'IO 

�:':��tM����n;��1r��' .!f:�li;ws��t;I';,�. 
cents. To 

OIL  E N I I N ES.  
For Printers, Steam Yachts, 
pumping- water, sawing wood, 
makIng ice-cream, Carpen" 
ters, Mechanics. 1 to S H. P. 
Fuel, Kerosene. .N o  dUllit. 
AutomatiC i.n file] and water 
supply. Illustrated Cata­
logue free. See ill ustrnted 
notice In Sci. Am. Aug, 4,1888. 
SHIPMAN ENGINE CO. 

92 Pearl St., Boston, Mass. 

J c i tn tific �mtr i cau 
ESTA BLI SH "D 1S46. 

The lIIost Popular Seielltille Papfr iu the World. 
OnlT 83.00 0 Venr, lnch. d i n K  Postalre. Weekly. 

;)� Numbers n Year. 

Tbl .. widely ci rcul n . ed and splendidly Hlustrated 
paper Is pub , ist.rd weekly. Every nnmber contains six­
teen pages of useful infOImation and a large number of 
original engravings of new inventfons and discoveries, 
representing Engineering Works, Steam �1 "chtneryt 
New Inventions, Novelties in Mechanics, Mannfactures. 
Chemlstry.il:lectricity, Te'egraphy.Pbotography, 4rchi­
tPcture, Agriculture, Horticulture, Natural ITlst,ory, etc. 
Complete List of Patents each week. 

Tea·llls or SUbWCl'lption .-One copy of the SCIEN­
TIFTC A "ERICAN wlll be sent for one year-52 nnmbers­
postage prepaid. to any subscriber in the United States 
or Canada ,  on receipt of t111' .. e dol l l l l'8 by· the pui>­
llshers ; six months, $1.50 : three month., $1.00. 

ClabM.-Speclal rates for sever81 names. and to Post 
Masters. Write for part;cnlars. 

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

. 

lMt't7NN &; CO .. , 
S6 1 B roadway, N ew York. 
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Scientific Amer ican Supplement. 
This Is a separate and distinct publication from 

THI!: SCIE:\TIFIC AMERICAN. out is uniform therewitb 
In Size, every number containing sixteen lar�e pages fulJ 
of engraVings, many of which are taken from foreign 
papers, and accompanied with translated deSCriptions. 
THlC SCllr.NTIFIC AM I!:RICAN SUI 'PLF.M II:NT 1s published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinJipai departments of Science and the 
Useful Arts, embraCing BiOlogy. Geclogy, Mineralogy, 
Natural History G-eol<raphy, A rchmology Astronomy, 
Cbell l istry, ElectriCity, Light, Heat, �I echanical Engi­
neering. Steam and Railway Engineering, ll inlngt 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing IndustrIes, Sanitary En­
gineering, Agriculture, Horticulture, DomestIc Econo­
my, Biography, Med icine, etc. A vast am(J11nt of fresh 
and valuable information obtainable In no other pub. 
lication. 

The most important Enginee1'ing Works, )1 echnnl.ms, 
and Manufactnres at home and abro&d are illnstrated 
and described in the SUPPLEME"T. 

Price for the S I'PPL EMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFW AlII­
mltICAN and one copy of the SUl'PL F.M E NT, both mailed 
for one year for $7.00. Single copies 10 cent,_ Address 
and remit by postal order, expres� money order, or check:, 1ll U N N  & Co., 361  Broadway, N. Y .. 
Pablishers SCIElI[TIFIO AME IIICAN. 
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Building Edition. 
THE SCIENTIFIC AMERICAN ARCHI'rECTS' A ND 

BUILDERS' EDITION Is Issued monthly. $2,50 a year. 
Single copies, 25 cents, Forty large quarto p.ges, equal 
to about two hnndr�d ordinarv book pages ; forming 8 
large and splendid Mal'Rzinp. "r A l·chi l ect lll·e, rich­
ly adorned with eiega!tt plates in colQrs, and with other 
line engravings ; llI1l1!tratlng the most Interesting ex­
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation In each number 
of a variety of the latpst and best plans for private resi. 
dences. City and Country, Including those of very mod­
erate cost as well as the more expensive. Drawings in 
perspective and In color are given; together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this m�nlficent work 
have on for It the I,nr .. e�t CI I'culntion of any 
Archttecmral publlcatlou In the world. Sold by al 
newsdealers, $2,50 a year. Remit to 

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

PRINTING INKS. 
THE .. Scienrillc American " is priDted with CHAS. ENEU JOHNSON & CO. 'j INK. Tenth and Lom­
bard Sa., Phila., lII1d 47 Roee '" opp, Duane St., N. Y. 
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