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HARDENING COMPOSITE PLATES FOR BANK VAULTS. layers of soft steel or iron and of hard steel. In ""he cen-
The manufacture of iron and steel burglar-proof ter is a layer of soft steel or iron. next to it come two 

vaults lor insurance companies, trust companies and layers of chrome steel, one on each side, and outside of 
similar institutions is one of increasing importance. all are the two layers of soft steel or iron. 'l'hese 
As the safe maker advances in his'proces�es, and while plates are rolled of various thicknesses. the different 
he is improving the burglar-proof quality of his safes. layers welding together, plates one inch thick and one 
so fast does the burglar improve in his method of half inch thick being most generally used. For the 
attack, so that it is often the burglar himself who is corners angle irons made of the same material are 
in advance of the safe builder. used. 

The illustration accompanying this article shows a The safe walls are built up of the composite plates, 
somewhat curious operation incidental to the manu- laid against each other and screwed together. In one 
facture of steel and iron vaults, the hardening of the l usual construction the outside plate is an inch thick. 
plates. The process is the one employed at the works of Next to it comes a half inch plate, secured to the out

J. B. & J; M.Cornell, in this city, and consists in dipping side plate by flat�headed screws, whose heads are 
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are then removed from the furnaces and as quickly 
as possible dipped edgewise into the river. In this 
way they get a salt water hardening. They are then 
to be rolled cold for the purpose of straightening them. 
Previous to the heating the blind holes in the one inch 
plate are stopped with clay to prevent cinders from 
getting in. After rolling, fiattening, and cleaning the 
plates are ready for shipping and erection. 

The object of the combination of hard and soft iron 
is to secure the safe against attack by sledge or by 
drill. A drill could hardly be forced through the 
chrome steel, and at best 1t is only after many hours' 
work that the material can be perforated. Again, on 
account of the soft iron, sledging is without effect, for 

HARDENING COMPOSITE PLATES FOR BANK VAULTS BY IMMERSION IN THE HUDSON RIVER. 

the hot plates into salt water. Advantage is taken of 
the water front held by the firm in utilizing in situ 
the salt wateJ' of the Hudson River for the purpose, 
a brine dip being considered superior to one of fresh 
water. There is unquestionably a difference between 
the two. The addition of a soluble salt to water raises 
its boiling point, and to some extent improves its hard
ening power. 

A curious and unique industry in this city is repre
sented in the plant in question. Special heating 
furnaces are built in the open air upon the margin of 
the river, and plates of steel heated in them are dipped 
into the river to harden. Except for docking and 
shipping purposes, it is about the only technical use 
made of the river proper. 

Curious as is this step �f the process, the general 
manufacture of the vaults is of great interest. They 
are made of steel and iron. For the walls of vaults a 
composite plate is used. consisting of five alternate 

countersunk in the half inch plates, while their ends 
screw into blind holes in the one inch plate. The next 
plate, also a half inch one, is screwed to the second 
plate in a similar manner except that the tapped holes 
in the first half inch plates go entirely through. In 
this way a wall of any desired thickness is built up, 
one object 011 constructing it of such thin material 
being to secure frequent breaking of joints. 

The work on the plates, including the drilling and 
tapping of holes, shaping the edges, etc. , has to be 
done while they are soft. The entire vault is built up 
of the unhardened plates, each one having its exact 
place assigned it. The vault is next taken down, piece 
by piece, and the pieces are hardened. It is this oper
tion which we illustrate. On the edge of the dock on 
the North River front near the foot of Twenty-Seventh 
Street in this city reheating furnaces have been built 
adapted for heating the metal to redness. The plates 
are put in and are brought to a good red heat. They 

even if the hard steel should be cracked, it is so em
bedded and welded to the adjacent layers of soft iron 
that no harm is done. In one great vault now build
ing by J. B. &, J. M. Cornell for the Equitable Life In
surance Co. 's Boston office as an additional protection. a 
vault of the construction just described is to be erected 
within a protecting structure, built up of a special 
section of 54 pound railroad iron, rolled for the pur
pose. 

A species of cage for the safe is made up of the�e 
rails laid interlocking, with their intprstices filled 
with Portland cement. Inside of the rails the steel 
structure described is made up, the inch plates being 
first put in position and the half inch plates screwed 
to their inner surface. The vault is to have two 
doors, each with its time lock, and moving on ball· 
bearing hinges. Each time lock has three clocks, any 
one of which will operate it, so that as long as one 
clock out of six is in order. the vault will open. 
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J cirutific �tUrticau. 
AN AMERICAN BULLET PROOF SHIELD. 

Mr. ·W. J. F. LE'nnard, a stairbuilder, of Brooklyn, 
N. Y., has invented'a bullet proof shield claimed to be 
superior to that of Herr Dowe, the Mannheim tailor, 
described in the last issue of the SCIENTIFIC AMERI· 

CAN. It is said to be composed of cotton, felt, wood, 
and a chemical compound of part .. mineral and vege
tablE'. A public test of the bullet proof qualities of 
the Ilew shield was made at one of the Brooklyn parks 

-===================- on July 12. It was in the form of a pad seventeen 
O. D. MUNN. A. E. BEACH. inches long, thirteen inches wide. and a trifle less than 
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two inches thick, being somewhat flexible, and weigh
ing eleven pounds. This pad was hung on the neck of 
a wooden figure, and shot at by a marksman with a 
45 caliber army rifle, the cartridges being loaded with 
seventy grains of powder and 405 grains of lead. The 
bullets partially pHnetrated and eIUbedded themselves 
in the pad, but did not go through it. The inventor 
afterward put on a similar pad, and was shot at by the 
marksman, the same gun and cartridges being used, 
when the shield proved an effective protection against 
the bullet. The inventor said there was no feeling 
from the impact of the bullet, except a slight I'ensation 
as if some one had poked him with a finger. The in
ventor does not claim that this shield would be effective 
against steel bullets, but only against lead bullets. His 
shield is the result of experiments for a composition to 
use III armoring ships, whkh he claims will be lighter 
and better than steel plates. 

• ••• • 
FAILURE OF A LARGE ARMOR PLATE. 

LA AmmlCA CIEN'NFICA E INDUSTRIAL (Spanish trade edition of the An armor test of a Carnegie nickel·steel Harveyized Scn;�Tn'rc A::\JBRICAN) is p ublished monthly, uniform in size and tyP O- • •  . graphy with tbe Scm"TH'IC A)fERICA". Every number of Lu A1"eTlC(I is plate, seventeen Inches thICk, took place at the IndIan pl'ofusely il1ustrated. It is the finest scientific, industrial trade paper I. • 
yrillted in the ';panish language. It circulates throughout Cuba. tbe West I Head provmg grounds on the Potomac near Washmg-
s�e:;������",?er1t�t§t�r\'i�� 1���t�g��e��cgke��a$'1.�n� y�E�n���t ����ef� ton, July 12, and like the eighteen inch Bethlehem any vart of the world. Single C O�{i'b�Ne&�O.,s��J'I��g���,tus. plate tested May 19, ended in the failure of the plate. 

� 'rbe safest way to remit is by. postal ord:::�:i�r'!,�:aJ;;,�:; o����: The same gun-the 12 inch rifle-was used in both 
1:r�;tor bank check. Make all remIttances payable to order of MUNN cases. The plate was secured to a 44 inch oak backing, 
al:;ai�ci';:'d'i.l:l:�� grr;;:kIJl!�d�i'i!'i�c�?pn¥flai��. publishers in ca&e of heavily braced. The distance of the gun from the tar
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get represented a range of about 1, 200 yards. The 
Carpenter projectile weighed 800 pounds and was pro
pelled by 260 pounds of brown prismatic powder; the 

(,]Olltellts. muzzle velocity was 1,410 feet per second. The first pro-
(Illustrated articles arA marked wit.h an asterisk.) jectile fired penetrated 1372' inches and then bounded 

Albatross. tbe· .. .. . .. ... ........... 4:1 Foundations. sinking, in water- back 50 feet. In the second 'Vheeler-Sterling shot the Alligators. roaring· . . ... . . .. . . .. . . .  41 Gart;':::,-utiiiza:iion·of."::::::::::: � velocity was increased to 1, 858 feet pel' second and the Alll:-����g����.�i.�����l.'.����.����� 
34 ('1 t· f 3 Ammonium nitrate . .. ..... . ..... . . 38 Gr��"e;';����i've�c�����luii:::::::: 3� striking energy was advanced to 20,370 foot tons. The !�������:dfit��� 1fri.n6goi�s·.·.:·.: �� I����i���r���!.�f;O;�te�1�d�:::!2 havoc wrought was terrible; the shot crashed througb 

!���� �f£tee�i;�7t:;r:noJ����i::e.::: � f::�f��;. ��e���r.� .. ::: .. :: .. ::::::::: M the plate and backing, deflected up, and landed 300 feet 
��ha��i�l!nl�\�t�r,e��r��ning;:::: i� Rl.����I�,?g��wer··j,i-odiice(C"iiy 39 away. The head of the shot was somewhat injured, 
�r:6k\r�������e���ligi-iii-ia·.::·.:::: �� Not8e�g:�(i(iueries:::::::::::::::::.1� but the body of it was intact. The result was a great 
W��g�������'lguChilj�� C�.UiS::: g �).���t�r������.i',n�e"e'l!\;t����:a:� �� surprise to all concerned, especially to the makers, 
��i��spaanv��':,�I����i.on�:n.:\V:::::!� ��f!f.;'::.Pc��;;:-1��3��p�i:e�:[r\'g: � who had used all possible care in its fabrication, the 
Bullet-proof shield. an American. 3<1 Quicksilver mining. 'I'uscany ..... 43 plate being left in the Harvey furnace for twenty-eight Cable, Atlantic, )aid in twelve Ship canaJ, Maryland.... . ....... 37 days . . . . . . . . .. . . .. . . .. ..... . . ... 35 Sodium peroxide and aluminum days. Upon this test depended the acceptance of 287 Cement, hydraulic, manufacture combustion . . ......... .......... 38 of ... . . . . . . . . . . . .. .. .. . . .. . . . . .. . 39 Steam consumption of locomo- tons of armor for the battleship Oregon, worth Combustion, spontaneous . . ....... 35 tives . .... . . . ...... .......... . . . . .  38 Copper casting (fil56) ............... 45 Steel and iron composite plates'. 33 $246,000. The loss to the company for the plate, even l<]ducation in America . .. . .... . . .. 31 Strike. the great ra'lroad .......... 34 '

f th . fi 11 t d '11 b $20 000 �i�gttrPcOUli�i;;t El�'iI�i��S:" 'M;,:�: 35 ifelrpl?oneN��rillg!"s ... ........... � I e armor IS 11a y accep e ,WI e , . 
cbester" . . .... .. . ...... . ..... .... 36 T�r�:d':-,n. ii��t,O :peed" of"' tiie The Secretary of the Navy ordered another test the 

�l��m�;[O���h\��. 'tiie"Wi�;': 38 uri.?:�18�olveiii:iiIPej.i"iliie:::··.:!� next day, using the same shells as were used in the 
Ele�t���iis·bOc·k:d .. amages·for::::: � �r:���t�ri·Edeilpark:(iriciniiaii .. � June test of a Bethlehem plate. The Carpenter pro
�[���:go\l'�:��.;;Pt,;'ci'r'!d,j:::::::::: � ����r.ft���fI!',i'dsg�:d?��es:::::::::: �� I jectile penetrated the plate and stuck fast in it; the �'reckles. removal (6157) . .. . .... ... 45 Zinc plates for litbograpby .. ..... 41\ plate was cracked. The Navy Department will con-
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duct exhaustive tests on Harveyizing armor before 
accepting more plates. 
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toget.her the public schools and colleges educate eighty
nine per cent are impressive. The agency which con
trols the education of so large a proportion of the pop
ulation of the country is one which should receive the 
greatest consideration and care from those administer
ing it, for education can be a power for evil as well as 
for good. 

·'·'t 
BROOKLYN MEETING OF THE A. A. A. S. 

The scientific and educa�ional institutions of Brook
lyn have united in inviting the American Association 
for the Advancement of Science, with its affiliated so
cieties, to hold its forty-third annual meeting in that 
city. The hotel headq uarters of the officers and others 
will be at the St. George Hotel. The official time as 
announced will be from August 15 to August 24, 
although some of the special societies may meet earlier 
or later than those dates. The opening sessions will be 
held daily in the Polytechnic Institute, the evening 
addresses and receptions will be in the Academy of 
Music and Art Building, and the sections will meet in 
the rooms of the Packer Institute. Every facility for 
lantern illustration will be in constant readiness for the 
day meeting�, as well as when required in the evening. 
Many eminent foreign scientists have accepted invita
tions to be present, which will add much to the interest 
of the occasion. 

Excnrsions have been planned for combining science 
with social pleasure to various mines, quarries, 
mountains, cliffs, and marl beds; to Long Branch for 
t1:J.e study of marine algal; to Cold Spring to inspect 
the State fish hatchery; to West Point to inspect the 
Palisades and Highlands and Military Academy; vari
ous local trips to points of interest about the harbor, 
navy yard, etc. , and finally, at the close of the sessions, 
an excursion to the Forestry Congress at the White 
Mountains. These plans are liable to be modified, and 
additional ones may be arranged for, of which notice 
will be given in due time. As far as possible these ex
cursions are to be free, or at greatly reduced rates. 
The regular railroad rates to and from the meeting will 
be redu('.ed, and special tel'ms are to be had for hotel 
accommodations. Concessions will also be made by the 
express, telegraph, and telephone companies. In a 
word, everything will be done to make the Brooklyn 
meeting delightful and successful. 

Full information can be had on application to the 
local secretary, Prof. G. W. Plympton, or to Mr. E. T. 
J oh nson, relating to hotels and lodgings. It will be 
sufficient to address simply in care of A. A. A. S. , 
Brooklyn, N. Y. Communications as to scientific pa
pers, membership, etc. , should be made to Prof. F. 'V. 
Putnam, permanent secretary, Salem, Mass. 

• I • •  
THE GREAT RAILROAD STRIKE. 

It is an accepted doctrine in political economy that 
the loss of one person's property is the loss of all. 
When a building burns in a large city, in some form 
or other the entire community has to bear the lo£s. 
Property is never destroyed without all suffering in 
some way. In the science of government a very g-en
eral opinion is expressed in the saying that the best 
governed people is the least governed. Like some 
other sayings this cuts both ways; there is no doubt 
that a community of individuals, so orderly and well-

SCIENTIFIC AMERICAN SUPPLEMENT .. '. , • behaved as to require but little government, would 
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EDUCATION IN AMERICA. live very happily, and from their very nature would, 
We publish in the SCIENTIFIC AMERICAN SUPPLE- in being self-governed, be little governed and well gov

MENT of this week a very remarkable paper on the erned. But unfortunately the law has to deal with 
schools of America, by Duane Doty, Superintendent all classes of men. America especially has been re-Price 10 cen ts. For sale by all newsdealers. 

PAGE of Public Instruction of Chicago. It is a sUlllmary of ceiving the outpourings of Europe for many years. 
I. ARCHAWLOGY.-The AnCient Mon uments and Palatial Archi- the last report, just issued, of the United States Bu- and there is a strong feeling that the class of immi-tecture of l\1exico and Central America.-The greR.t remains of tbe new worJd eloquently porlrayed.-Recent results of study of reau of Education. From the earliest day s of the grants of the last tenor twenty years does not com-
u. ������L!����iiE.":'·Th�·U��·�f·C��k a��ii�ndi�;;M�t��i�i:�B; 

15476 republic, the necessity of education for the people has pare favorably with those of the preceding epoch. 
�ol������;.o:-:-:T.he.p.ossibilitt��.O� .. �O:k .. ���.st�.�������.����:ia� 15471 been a generally accepted doctrine, and the impost of The law throughout is based on the doctrine of ex-

Ill. BIOLOGY.-ElIect of Great Cold on Animals.-Notes on Piclet's taxes for the purpose has been generally acquiesced pediency. A country governed by strictly logical laws recent researcbes .. . .. ..... . . .. . ....... ....... . . . . . . . .. . . . . . . . . . . . ...... 15475 in willingl". It is hard to see how any substitute for would be far from practicable, at least under present 1 V. BO'11ANY.-Cruel Plants.-A plant which catches butterfiies in .J it8 corolla-2111ustrations .... . . . . . .. . . . . . . .......... . ..... ............. 15475 the public schools could be invented. It wouIa seem conditions. The object of government being the pre-
A Hothouse on Rails.-l illustration ............................... 15475 V. CIVIL ENGINEERING.-A 'I'emporary Trestle.-By ROBERTA. more logical for each individual to pay for the educa- servation of order and peace and the prevention of 

g��t��:��·.�����.s.�.�.����.�:.��.�:.��.i�����.:�����.������ .. �.�����s-l5467 tioll of his own family. But private schools would crime, the law should secure these ends by the sinl" 
m�gr�rr1��:�����tfi e���t:u�t2��'fu8r���Ig�t:�.�:�� .�.������.��� 15466 never be so widely distributed as are the public schools. plest and lnost efficacious Ineans possible. Th us in a 
\����S�;������lltsiK���%t;l�O;;:�.�ter:�.:'.� .. I�����llle�t .for.lll��8.u:: 15470 In the rural districts. far from any village of account, large city, if a given proceSSIOn of innocently disposed 

vL·t!'i,���t�����ect��i;mDe6��� J'3����An'I·���i��gf:e:�ii�y��� will be found the public school. to which children re- people would be the occasion of a riot, no complaint 
tbp educational system uf the United States ........................ 15472 sort from miles away in all directions. Private enter- could be made if the police took the practical though Our Great Debt to Science.-A plea for the higher education and for original research ............................................... IM74 prise would never do the work done by the rural pub- illogical step of prohibiting the parade and prevent-

VlLH��r¥J�:T���:'"X·Pi�����'if�ne�g�n���r.i'ne£ f�:���s�i�'l;"j;�Jte�: lic schools. ing the riot. 
8 ional status ... .... .... ........ .... . .......................... 15467 The statistics and data contained in the article The great strike which has occupied so much of the VIII. Mffil'HAN1CAL ENGINEEIlING.-Early Steam Road Loco- . . . . . motlves.-The achIevements of tbe early day of engineering III 'referred to are of deep Interest. Thev go to show attentIOn of thA country durIng the last few weeks IS 

IX.t�le�;I.����(���r��t�o; .. ��,;�le�t .. ·Alb��··L��d·�I;d�:���·;·Q;;�h��.:":� 15469 [ what an immense machinery is used in
" 
public sehool apparently on the point of collapse and illustrates the 

very remarkable catastropbe. dne to tbe floodllll< from melted " education and reveal an industry of the lal'g-est dimen- above points. The Federal troops have gone into ac-snow.-3 illustratIOns ... . .. ... .... ... ......... . ..... 154i7 1 
as1�g��:�c�u�!.���eBd'::Jr;i;;,�ya?,!f���I��n�;r:�.��Il��.'.I::-:�:h��I".: 15478 sions devoted entirely to intelle('tual (lulture and ad- tion and seem to have done good work at the expense 

x. MILI'l'A RY 1<1NGlNEERING.-American Militarv Roads and : vancement. The same statistics show the rapid of very few lives. A vast amount of property has been Rridges.-Bv Prof. P. S. MU'HIE.-'Phe historvof tbe military d I I d k' k h It . work8 in civil engineering of the United States.:"'Permanent and growth of the system. Every year sees it more eve - estrQ.)'ed. stri lllg wor lIlen ave os an IIllmens(' sum temporary structures described ........................................ 15464 oped and more difficult of replacement. The great in wages, and Cook County, Illinois, together with other Xl. )tllLrrA1i Y 'l'ACTICS.-'I'he Passage of Rivers by Cavalry.-A detail of cavalry tactics and maneuvering examined and dis· area of our country is one of the causes which will tend railroad centers where rioting has taken place, will 
Xl1��;��Ei'LAN·E�)US���··BOy Gi��t��A'����� �i��t·�·�h·ib;tl�� 15465 to Illake it perluanent. probably be burdened with a very Heavy tax bill for 

Xll
l
[n !:"�ir�l����';��l�ING._The Spanisll Wars)'ip" i�f��;� 15474 '.rhe paper referred to, however, is devote(l to educa- the payment of damages to property incidental to the 
Maria 'l'ere.a.-F"ull details of a powerful accession to tbe Span- .. tion in general, not merely to the public school system. rioting. Incalculable harm has been done and the en

Xl ��";�is;�s.I��,�:a���·�f·ii:��t�:�Th�··;���;;fl���·i�J;·�t 'li�h� 
15463 1 lt shows that as the higher departments are reached, tire United States will have to foot the bill. It is easy 

��';������i��ctr��lll��.ne.tic.�aves::-:�.p�pe�.b.y��I.v.EH.��.��E: 15473 the percentag-e of scholars attending private schools enough to criticise the use of the }<'ederal troops in the 

X v (;1�:;t..�"Of�ar��n�r'�'�e��fr:;·;,;:��:;:lin�a::N�:y �e':.����� increases. But the facts that in the elementary grade matter, it is llat�lral for loc�� Illilit�a 
. 
to object tf' 

illustration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15470 I of pnblic sehool ninety pel' eent of the school popula- fight their own llelgh bors and frIends, It IS well for the 
x v�oJ�coIj f��T��3,��in�o:n'iJ :':>:;�g ��of;di����'1:���.�.���I.�� .. ��� 154711 tion are educated and that in all schools ar:e. colleges upholders of the strong arm of the law to exult in the 
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thought of the suppression of mob violence by military Brothers for the work of cable laying, and has three 
force, but a question of the utmost difficulty of practi- large tanks for the storage of cable, with many ingen
cal politics lies back of it all. How are strikes with in- ious appliances to facilitate the paying out,.grappling, 
cidental riots and destruction of property and idleness and hanling up and making all the delicate tests re
of thousauds of workmen to be prevented in future. quired in all stages of the work. The new cable has a 

The evils of a str61ng government for the repression much greater weight of copper conductor or core and 
of riots on the one side are confronted with the evils of of gutta percha insulation than any of the cables pre
a weak government unable to cope with the evil-dis- viously made. The ISh ore ends and intermediate sec
posed classes. In the United States, by general con- tions of the new cable cOlllprise about 700 nautical 
sensus, the Federal power is recognized as the strong llliles and the deep sea portion is nearly 1,600 nautical 
element, one to lJe called on as seldom as pOSSible, and miles in length. 
whose direct i ntervention is looked on with disfavor ••••• 
and as an unfortunate necessity. The individual Eight Hours i n  England. 

States are less powerful and less arbitrary in their gov- The forty-eight hours week has lately come into 
ernmental actions. Both have united in coping with operation in all the British government works, and 
the rioters. Bllt until strikes of the magnitude and new regulations have been forwarded to the works. A 
evil effects of the present one are made impossible, careful examination of these, says Engineering, indi
until the paralysis of a country's business by enforced cates that in making the concession the Admiralty 
idleness of workmen supplemented by rioting becomes have withdrawn many � privi leges, which in great 
a matter of history never to be repeated, the laws of measure counterbalances the less number of h ours 
the country will not be perfect. worked, and by this means at least they bring the 

We may object to being too much govern ed, but a dock yards into line with the private establishments 
comparative despotism is preferable to a condition of throughout the kingdom. The men will still have the 
things involving the calling out of soldiery to cope four public holidays as h itherto without loss of pay ; 
direetly with what should be a peaceful populace of but the half holidays on the occasion of a launch, or 
workmen. War with a foreign power is held to be a of a visit of the Lords of the Admiralty, are to be dis
not unmixed evil ; civil war, and fighting with mobs, continued. Nor will a half holiday be given for a par
are bad in every sense-in cause, in prosecution and in liamentary election, since the polling booths are now 
results. open until eight o'elock. Hitherto three minutes has 

To-day millions of people are suffering from the I been allowed the workman to go from the yard en
strike. Its consequences may last for many m onths trance to his work every time he enters the works, 
to comc. Pittsburg is still paying for the damages which meant thirty-three minutes per week. This is 
done during the riots of 1877. Expediency caBs for the discontinued, and the men must be at the pay ticket 
prevention of such occurrences, and an evasion of the box close to their work at the time of starting. The 
strict laws of logic may be excused if [such prevention five minutes allowed to get to the pay table is discon 
can be brought about by a law, even if it be one of tinued. Hitherto an hour was granted in the morn-
expediency only. ing or evening without stopping of pay i ll the event 

• '.' • of urgent family affairs. No such excuse can now be 
LAYING AN ATLANTIC CABLE IN TWELVE DAYS. accepted, while grant of leave without loss of pay to 
On the 2d of July the Faraday completed the laying attend Confirmation is also to be discontinued, and 

of a new Atlantic cable, the actual time occupied in the blacksmiths will not now have ten minutes to wash 
work of laying the deep sea portion being but twelve each t.ime they leave the works. Again, overtime pay, 
days. When the Great Eastern, in 1866, completed the i. e., time and extra, will only be granted after the men 
laying of the first successful Atlantic cable, the entire have worked a full  48 hours in the week. It frequently 
world joined in congratulations. The event was justly happens that a Saturday precedes or follows a public 
looked upon as marking an era in the progress of the holiday-Good Friday, Whit Monday, etc. -and on 
world. Since that time, however, the making and laying such occasions the men med to work overtime before 
of ocean cables has become a practical, everyday busi - the holiday to make up the time to be lost on Saturday 
n ess, and the new cable was not ouly laid in the short- when not infrequently the machinery was running as 
est time, but is a much better cable than any of its usual. This is not to 'be allowed in future, even if the 
predecessors, having the largest copper conductor and works are closed on the Saturday, the desire being 
being the speediel!t ever laid for its length. to meet the men's demand for no overtime, except, of 

Although the Faraday left Woolwich on June 12, she course, where the exigences of the service urgently re
did not, owing to unfavorable weather, reach the quire it. In this one almost recognizes an Admiralty 
vicinity of t h e  previously laid and buoyed shore end Roland for the workmen's Oliver. As to the hours fixed, 
of the cable, off Waterville, Ireland, until the 18th, these vary to suit the seasons of the year, the day 
and then, the buoy rope, having been wrenched off by being shorte�t in the winter months, 7M hours, and 
a passing propeller, had to grapple for the cable itself, longest in the summer and early autumn, 9 h ours. On 
at a depth of about 250 fathoms. Such work now pre- Saturday the d uration is 5 hours throughout the year. 
sents no substantial difficulties. The heavy grapnel, The earliest start is 7 A. M., and from December to 
attached to 600 fathoms of chain and rope, was three March it is 7:30 A. M. ,  and the hour of closing the work 
times dragged across the cable's path, when the cable is 4:15 to 5 :30 P. M. , 1%" hours being allowed at mid
was hooked and hauled up, two miles inside of the end day for dinner. These are the hours for Portsmouth, 
that had been buoyed. The end communicating with Chatham and Sheerness, while for Devonport and 
the shore was at once tested and spliced to the cable in Pembroke, which are further west, they are a quarter 
the tanks, the other piece hauled aboard and the buoys of an hour later. The hours are for the beginning and 
picked up, when, at 10:30 A. M. on the 20th, the vessel starting of work, no allowances being made. The va
wus ready to start on the act ual work of laying the riation in the hours involved the readjustment of the 
deep sea cable. At the rate of about seven knots an day pay ratings to bring the 48 hours pay to the same 
hour the cable passed up round the core in the center as the 51 hours pay ; but no change is made in over
of the tank, along the troughs and directing sheave�, time rates, so that in the lattel' case the same work 
under the sheave of the strain-measuring dynamometer, must be done in the 48 as in the 51 ho urs week to earn 
and sank to the ocean's bed. For several hours the the same sum. The writing staff will continue to 
depth varied from 250 to 500 fathoms, when a great de- work 45 hours, but overtime rates will only be paid 
clivity was reaehed and 1,000 fathoms were indicated, after 48 hours have been worked, instead of after 51 
followed by a varying bottom, nearly three miles deep hours work as heretofore. Enginemen, stokers, and 
in places. Thence it gradually rose to 1,600 fathoms, furnacemen will work longer hours, as at present, to 
dropping subsequently to over 3, 000, as hill top and val- have the plant ready for the workmen. 
ley in the ocean bottom were passed, until the shallow • ' . ' • 
water of the Newfoundland Bank was reached, some Spontaneou!I CODlbustion. 

seventy-five miles from the buoyed end of the pre- When eharcoal which has been allowed to absorb as 
viously laid shore end on the American side, 502 miles much sulphureted hydrogen as it can take up is in
from Canso, Nova Scotia. During all this time com- troduced i nto oxygen gas, the charcoal will burst into 
munication was constantly kept up with the Water- flame, owing to the energy of the action of the oxygen 
ville station, the news of President Carnot's assassina- upon the sulphureted hydrogen. 
tion being received on the Faraday the evening of its This fact is stated in most text-books on chemistry, 
occurrence. When at 1, 585 knots' distance from the but no description that I have ever seen of this.experi
Irish coast, and the soundings indicated a depth of 891 ment is calculated to bring about the effect with cer
fathoms, the lighter deep sea portion of the cable was tainty. The following is a simple method for illustrat
spliced to a shallow water type, which was continued to ing this reaction upon the lecture table, which I have 
the sti l l  heavier Canso shore end. Fogs, icebergs, and never found to fail : 
bad weather prevented the finding of the buoy on this A few grammes (from five to ten) of powdered char
shore end, but after a good deal of dragging the cable coal are i ntroduced into a bulb which is blown in the 
was hooked and d rawn aboard on the 30th, just ten middle of a piece of combustion tube about twenty-five 
days from the actual start on the other side, although centimeters long. A gentle stream of coal gas is then 
the final splice was not c�mpleted until the morning passed over the charcoal, which is heated by means of 
of July 2. a Bunsen lamp until it is perfectly dry. This point 

The new cable was laid for the Commercial Cable may be ascertained by allowing the issuing gas to im
Company, being the third cable of that line. It was pinge upon a small piece of Illirror, and when no further 
manufactured and laid by Messrs. Siemens Brothers & deposition of moisture takes place th e charcoal may 
Co. , who have very extensive works at Wool wich, Eng- be considered to be dry, and the heating may be stopped. 
land, for the manufacture of electrical appliances. The The charcoal is then allowed to cool in the stream of 
Faraday was specially constructed by the Siemens coal gas until its temperature is so far reduced that the 

35 
bulb can just be grasped by the hand, when the coal 
gas is replaced by a stream of sulphureted hydrogen.  
The'sulphureted hydrogen should be passed over the 
charcoal for not less than fifteen minutes, by which 
time the bulb and its contents will be perfectl y cold, 
and the charcoal will have saturated itself with the gas. 
(In practice it will be found convenient to prepare the 
experiment to this stage, and allow a very slow stream 
of sulphureted hydrogen to continue passing through 
the apparatus until the experiment is to be performed. ) 
The supply of sulphureted hydrogen is then cut off, 
and a stream of oxygen passed through the tube. Al
most immediately the charcoal will become hot, and 
moisture will be deposited upon the glass. The supply 
of oxygen should be sufficiently brisk to carry the mois
ture forward from the charcoal, but not so rapid as to 
prevent it from condensing on the glass tube beyond 
the bulb. In a few moments the temperature of the 
charcoal will rise to the ignition point, when it will 
inflame and continue to burn in the supply of oxygen. 
-6. S. Newth, in Nature. 

A Coloring Matter Cor Grapevine Leaves. 

The green portions of plants contain besides chloro
phyl, as a rule, only a yellow coloring matter, called 
carotin, chrysophyl, or erythrophyl, which is insoluble 
in water. Several investigators find, however, that 
some kind of leaves give aqueous extracts of a more 
or less impure yellow color, an observation which is 
explicable from the fact that in most of these instances 
mature leaves were used. Young leaves yield an 
almost colorless extract. Yellow autumn leaves, how
ever, contain considerable quantities of soluble color
ing m atters. Thus the authors found that fallen 
beech and horse chestnut leaves give deeply colored 
aqueous extracts. They have also succeeded in isolat
ing a yellow coloring matter from vine leaves, the in· 
vestigation being suggested by the use of these leaves 
for dyeing purposes in Persia. Like most vegetable 
coloring matters, this substance is a glucoside. It can 
be prepared by the addition of lead acetate to the 
decoction of the finely powdered leaves, treatment of 
the precipitate formed with sulphureted hydrogen, 
and subsequent extraction of the dried lead sulphide 
with boiling alcohol. The residue, obtained by 
evaporation of the alcohol, is freed from sulphur by 
means of carbon bisulphide, the glucoside remaining 
as an indnitinctly crystalline brownish yellow sub
stance. By boiling with dilute sulphuric acid it is 
split up into a sparingly soluble brown body and 
glucose. This coloring matter may, after washing 
with water, be purified by adding to its alcoholic 
solution an alcoholic solution of lead acetate and treat
ing the previously washed and dried bluish green 
precipitate with ether containing hydrochloric acid, by 
which the impurities are taken up. The remaining 
coloring matter is then dissolved i n  alcohol and precip
itated from this solution by the addition of water. It 
forms a reddish brown powder, soluble in alkalies 
with a brown color. Its aq ueous solution produces 
upon chrome m ordanted wool fine brown shades, and 
dyes wool mordanted with tin a fine yellow. The color
ing matter may possibly be of practical value. The 
vine leaves were also found to contain jup to two per 
cent of potassium hydrogen tartrate.-E. Schunck, E. 
Knecht, and L. Marchlewski. 

Sugar a. a ProDloter ot· Mu .. cular Po",er. 

The subject of sugar as a food producing muscular 
power has been disc!:tssed by Dr. Vaughan Harley. 
During a twenty-four hours' fast, on one day, water 
alone was drunk; on another, 500 grammes of sugar 
were taken in an equal quantity of water. It was 
found that the sugar not only prolonged the time be
fore fatigue occurred, but caused an increas" of 61 to 
76 per cent in the muscular work done. In the next 
place, the effect of sugar added to the meals was in
vestigated. The muscle energy producing effect of 
sugar was found to be so great that 200 grammes 
added to a small meal increased the total am ount of 
work done from 6 to 39 per cent. Sugar (250 grammes 
-about eight 'ounces) was now added to a large mixed 
meal, when it was found not only to increase the 
amount of �ork done from 8 to 16 per cent, but in
creased the resistance against fatigue. As a conclud
ing experiment, 250 grammes of sugar were added to 
the meals of a full diet day, causing the work done 
during the period of eight hours to be increased 22 to 
36 per cent. 

• ••• • 
Vaselolle. 

Vaselone is a su bstance introduced as a substitute for 
vaseline. According to an analysis by Villon, it is a 
solution of stearone and margarone in neutral mineral 
oil. Stearone is prepared by distilling stearin with 
lime. Margarone is prepared in a similar way from 
beef suet. Vaselone consists of 15 parts of margarone 
and 5 of stearone in 100 of thoroughly purified and 
odorless mineral oil. The fatty product obtained, 
after cooling, resembles vaseline, but is not as trans
parent. It is white, odorless, n"utral, and not affected 
by ac-ids and chemical reagents. 
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J'titu t i f i t  itntritau. 
IJ t i l izatlo ll o f  C� a rbage. New York and Boston from nine to t welve dollars a 

The process of gar bage dispo�al is, according to the ton, aI'.d the demand for it far exceeds the supply. 

A merican Anhitect, probably carried on now with 
greater perfection in St. Louis than any where else in 

.. � . . ..  
AN IMPROVED TELLURIAN. 

the world. In the ne w  establis h m ent j ust completed 
there, at a cost of nearly a quarter of a million dollars, 
by the cOlllpany which holds the contract for disposing 
of the garbage of t h e  city, tne carts bri nging t he ma
t e rial ascend an inclined plane to the third story of 
t he receiving building, where they discharge into 
ellormous vertical cylinders, which are surrounded by 
steam j ackets. S uperh eated steam i s  forced into the 
jackets, and the water, which con stit utes from 75 to 80 

This tellurian is more especially designed for nse in 
schools, to show without much trouble, and in a very 
effective manner, the causes of the seasons and the 

per cent of the garbage, is thus evaporated, 01' rather 
distilled off, the vapor being condensed, and the con
densed water, which is perfectly harmless, and even 
drin kable, allo wed to run off to the se wer. 

At a certain stage of the drying, naphtha is pumped 
i nto the cylinders and allowed to remain there for 
thirty or forty hours. This dissolves out all th e  fats, 
oil, and grease from the mass. Other chemicals are 
said to be mixed with the na phtha, but this is  probably 
for the sake of mystification , the naphtha alone being 
quite sufficient for the p urpose. After the proper time 
has elapsed , the naphtha, with its dissolved oil, is 
pumped out again into stills, where it is distilled by 
steam heat, the vola tile naphtha b ein g allowed to run 
back from the condensers into the storage tanks, while 
the fat, which is left in the stills as a brown, oily mass, 
is drawn off into barrels. It may be bleached, so as to � :  

be perfectly wh ite, and it is  said that the pure and 
delicate Ivory soap, which has gained such popularity 
all over the country, was originally made of refined 
garbage grease, before it was found advisable to use 
cottonseed oil instead. After ext.racting the grease, the 
reiiiduum i n  the cylinders is dried a lit tle more, the last 

NICHOLS' TELLURIAN. 

vestiges of naph tha being driven off in the process, and relative positions of the sun, earth , and moon. It bas 
b then removed through a door at the bottom. It is . been patented by Mr. Grant B. N ich ols, of Wapako

now a brown mass, free from all unpleasant odor, and I neta, O hio. It comprises an i nclined table on a suit
apparently dry, although it still contain s  5 or 6 per able stand, with a central recess, in which is  a ro d car
cent of water. As it has not been heated sufficiently rying a ball representing the sun, around which is a 
to cause destructi ve distillation of the solid portions, it series of 365 apertures, made in the surface of the table 
contains practically all the nitrogen of the fresh gar- in an ellipse, representing the path of the earth around 
bage, with, of course, all the alkalies and phosphates; the sun. These apertures are preferably numbered 
and , a.fter grindin g  coarsely and packing in barrels or according to the days in the month, the names of which 
bags, It  commands a ready sale all over the United ::tppear at their respective places, and a vertical rod 
States. The dealers usually analyze a sample and fix carrying a globe representing the earth is designed to 
their price main ly in accordance witb. the proportion be placed in one of the apertures. Another series of 
of nitrogen found in the sample ; but the St. Louis apertnres, also preferably marked or numbered, repre
" garbage tankage, "  as it is called, readily brings in sent the path of the moon relative to the elliptical path 

f]ULY 2 1 ,  1 894. 
of the earth, a rod carrying a ball representing the 
moon being placed in one of these apertures. The rod 
carrying the ball representing the earth may at any 
time be inserted on th e proper date in the aperture 
provided for it, the rod carrying the moon being like
wise p laced in correct position, whiln the relative po
sitions of the different bodies will be practically illus
trated. The apertures for the rod carrying the ball 
representing the earth are all of the same depth, but 
those in the path of the moon are of different depths, 
so that the moon's orbit about the earth is not so much 
inclined as the earth's orbit about th-e sun the moon 
being thus always represented in the prop�r position 

relative to the earth and sun. 
• f • • • 

ELECTRIC LIGHT ENGINES, MANCHESTER CORPORATION. 

We illnstrate the engines constructed by Messrs. 
GaIloways, Limited, for the Manchester corporation. 

We are indebted to the Engineer, London, for our 
engraving and the following particulars : 

The engines are arranged at either side of a gangway, 
this  gangway giving access to the upper staging of 
all the engines in the installation. The steam pipes 
below are in duplicate, as also are the steam valves on 
the boilers and the stop valves on the engines, so 
that either series may be used at will . The lower 
pipe over the gang way is the water supply from the 
tank over th e boiler house ;  thi s  pipe supplies the 
Korting ej edor conden s 'rs. The engines have high 
pressure cylinders 17 inches diam eter, low pressure 34 
inch es diameter, with a piston stroke of 3 feet, and 
they are intended to run at a varying speed of from 
75 to 90 revolutions per minute. The admission of 
steam is controlled by expansion valves arranged 
in accordance with Messrs. Galloway's plans, th e 
gear consisting of a block working in a slotted 
l ink directl y in connection with the governor. , The 
govel'llor is of the parabolic type adopted by Messrs. 
Galloway some years ago with uneq uivocal success, 
but in this case a portion of the center weight has 
been removed and a spring substituted to give a vary
ing load. Both cylinders are steam jacketed, and a 
receiver is formed round the jacket of the high pres
sure cylinder, so that the two cylinders have appa
rently the same diameter. 

. 1  . . . 

THERE are 11 Am erican cities that spread over more 
territory than Paris, while Berlin is exmteded in area 
by 17 of our cities. 

IMFaOVED COMPOUND ELECTRIC LIGHT ENGINES. 
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The Actio n o f  Acids upon Glass. A NEW TELEPHONE. 

Experiments made with flasks of different kinds of Mr. Eloy Noriega, the well known electrical inventor 
lime-alkali glass proved that the loss of weight resulting of the city of Mexico, has recently patented in Mexico 
after heating with diluted acids to 100° for six hours some improvements in telephones, for which greatly 
was always the same with the same kind of glass, and . improved results are claimed. 
was entirely independent of the strength of the acid or ! The double receiver, shown in perspective in Fig 1 
of its chemical composition. Sulphuric, hydrochloric, ! and in section in Fig. 2, is sensitive to weak im
nitric, and acetic acids gave identical results. Only I pulses and gives excellent results with the normal 
very strong acids had less effect than dilute ones, w hich volume of sonnd and current at the transmitting end 
again ha ve less action than pure water. Similar resnlts of the line. 

veys, which were carried out by Major N. H. Hutton. 
Five routes were surveyed. In 1882 another route was 
snryeyed by Capt. Thomas Turtle, Corps of Engineers, 
U. S. Army, which, with an early survey made by Mr. 
B. H. Latrobe,makes seven separate routes which have 
been more or less thoroughly surveyed. 

... f . . .. 
Dyeing Leather. 

BY J. J. HUMMEL AND H. R. PROCTER. 

were obtained in working at temperatures of 1 60' and This instrument has a cell or casing provided with 
In applying basic coal tar colors to cotton, it if; well 

known that the latter requires to be mordanted with 
tannic acid. In the case of leather tanned with sumac 
and other similar tanning matters, such preparation 
is of course unnecessary, not only because the leather 
already contains tannic acid, but because the sub
stance of the leather itself as a protein compound has 
a natural attraction for the coloring matter. Never
theless, very poor results are frequently obtained in 
dyeing leather, e. g. , skivers with the basic colors, the 
colors being pale or irregular. An examination of the 
dye liquors in these and other cases revealed the fact  
that the coloring matter was very largely precipitated, 
due no doubt to tannic acid dissolving off the leather. 

190· with pieces of glass tubing inclosed in sealed tubes. 
The infl uence of the degree of concentration was, how
ever, more pronounced t h�n in the previous experiments 
and was again in inverse ratio to the strength of the 
acid used. The dissolving action of the acids is there
fore governed by the amount of water contained in 
them. Bearing in mind that the action of water upon 
glass consists in the liberation from it of alkali, which 
again further increases its vulnerability to water, th e 
passi ve part played by the acid may be readily u nder
stood. In the case of glass containing an umlsually 
large amount of alkali, the action of the acid, however, 
is more pronounced than that of pure water, the de
composition being analogous to that of many natural 
silicates. Lead glass exhibits the same peculiarities as 
l ime-alkali glass, according to the proportion of lead 
contained in it. The natnre of the base in combination 
with the silica likewise seems to influence the resisting 
capacity of the glass. Thus a zinc-lime-soda gla�s 
(Jena thermometer glass 16 III) was more attacked by 
concentrated acid than lime-soda glass of equivalent 
com position_ The action of pure sulphuric acid is less 
strong than that of  boiling water, but at very elevated 
temperatures its vapors produce a more marked effect. 

Dry carbonic acid does not affect glass, hence the 
action of the atmosphere primarily depends on the 
aq ueous vapor contained in it. The liability of a glass 
to suffer changes by atmospheric influences can there
fore be ascertained by estimating colorimetrically the 
amount of alkali separated on treatment with water. 
Glass, especially when rich in alkali, is capable of ab
sorbing water, which can only be completely expelled 
by heating to about 500' C. The water combines che
mically, forming h ydrate�, which represent the inter
mediate stage in the process of the decomposition 
of the glass by the action of water. An important part 
played by the alkali split off by water seems to consist 
in its facilitating the formation of such hydrates. 

.. . .  I .  
VIADUCT FOR STREET RAILWAYS, CINCINNATI. 

The business portion of Cinci nnati occupies a pla
t eau nearly three miles wide, rising abruptly about 
eighty feet on the north side of the Ohio Ri ver, and 
beyond this is an irregular line of bluffs some 400 feet 
high, over and b eyond which the city has spread. 
One of these hills is known as Mount Adams, and our 
iIlust.ration represents a view on the Mount Adams 
and Eden Park Railway, forming part of the street 
railway system of Cinci nnati, the park being on a hill 
in the eastern part of the city, and containing 
t wo hundred acres. The h eights are all reached by 
inclined planes, cable roads, and in some instances by 
e I e c t r i c  lines. 
There are six in
clined planes, on 
four of which the 
electric cars are 
transferred from 
one level to the 
o t h e r  and con
tinue their course, 
the planes being 
p r o vi d e d  with 
triangular shaped 
trucks with plat
forms on a level, 
so that the elec
t r i c  c a r s  a r e  
readily run on or 
off at the termin-
also In the Cin-

3 

Two methods of getting rid of the defect naturally 
occur to one, viz. , to remove the excess of tannic acid 
present by previously steeping the leather in tepid 
water, or to render the excess inert by fixing it upon 
the leather in an insoluble form. 

Both methods were tried, with the result that the 
second proved to be the most reliable and effective. 
To this end it is merely necessary to work the leather 
in a tepid bath (45°C.)  containing the requisite quan
tity of tartar emetic for �-� hour, then to wash, 
before proceeding to the dyeing operation. 

NORIEGA'S TELEPHONE. 
By adopting this simple precaution, the dye liquors 

two separate chambers containing diaphragms. The are maintained in a perfectly clear condition, and 
two chambers terminate in an ear piece. Each dia_ since they are invariably un exhausted, they can be 
phragm is in the field of a polarized magnet attached used for dyeing further quantities of leather; moreover. 
to the side of the casing, and the bobbins of the two the dyed colors are perfectly level, and many shades 
magnets 8,re connected with the telephone line. darker than without this preliminary treatment. The 

In Fig. 3 is  shown in section a double telephone, in leather itself is in nowise injured, and since the anti
which two polarized electro-magnets are supported on mony is in a perfectly insoluble form as a tannate, there 
opposite sides of the iron diaphragm. The diaphragm I can be no fear of inj urious consequel \ces arising in the 
carries two arms of insulating material, one on either ordinary use of such leather. 
side of the diaphragm, each provided with a metallic .. . . . .. 
electrode at its free end, which rests on a contact Dr. Cook's Arctic Expedition. 
block attached to the binding post. The metallic e lec- The steamer Miranda sailed from New

' 
York July 7, 

trodes are connected with the bobbins, and the arms bearing Dr. Cook's Arctic exploration party. She has 
which support them are connected with delicate curved been chartered for two months and a half, to take a 
springs extending to the blocks attached to the bind- party to explore the coasts of the frozen North . 
ing posts. There were fifty passengers aboard, most of whom 

This i nstrument may be used for receiving from sep- are scientists and sportsmen, a few of whom are going 
arate lines, also for transmitting to two circuits. It simply for the crisp northern air. The scientific men 
may also be arranged for use as a repeater, for repeat- will make researches along the coasts of Labrador and 
ing from one line to anoth er, as indicated in Fig. 5. Greenland, and the sportsmen will shoot polar bears 

The magnets used in these instruments are made and reindeer. 
from a new alloy of iron and tungsten, which is more The Miranda will stop at points in Nova Scotia and 
efficient than iron or steel. Th e inventor claims the Cape Breton, cruise arounll Newfoundland, cross Davis' 
efficiency of th ese magnets ten time8 greater than that Strait to the west coast of Greenland,

' 
where some 

of the ordinary steel magnet. of the party will remain to explore the fjords and to 
.. , • • .. examine the fossil beds, the Norse ruins and the other 

Maryland Ship Canal . things of interest to scientists. 
The construction of a ship canal across the Maryland The Miranda will enter Melville Bay later and go to 

the headquarters 
of L i e  u t e  n a 11 t 
Peary, and per
haps the sites of 
the winter q uar
ters of K a n e, 
Greely and Hayes 
w i l l  be visited. 
The return will 
be along the coast 
of Greenland and 
Labrador to New 
York, where it is 
expected the ves
sel will arrive on 
September 15. 

cinnati e I e  c t  r i  c 
roads the double 
trolley is employ
ed, both arms of 
the circuit being 
t h us more equally 
balanced t h a n  
with a track re
tnrn, a n d  t h e 
necessity of tear
ing up the streets 
is avoided, while 

VIADUCT IN EDEN PARK, CINCINNATI, FOR STREET ·RAILWAY CARS. 

A m o n g  t h e  
party were Wil
liam H .  Brewer, 
professor of agri
culture, Yale Uni
versity ; C. Fred 
Wright, of Ober
lin College ; Pro
fessor B. C. Jill
son, Professor G. 
W. D o v e ,  o f  
Andover ; L. L. 
Dysche, professor 
of zoology. Kan-

the pm;sibility of destruction of water and gas pipes 
by electrolytic action is entirely removed_ The cars 
are also provided with electric h eaters, and the closed 
cars have vestibules at the rear end, with an opening 
at one side. We are indebted for our illustration to 
the Street Railway Journal, New York ... . . .. ..  

THERE are 10, 000 copyrighted volumes of American 
poetry in the Congressional Library at Washington_ 

peninsula between the Delaware and Chesapeake Bays 
is again being agitated by th e citizens of Baltimore, 
Md.,  a mass m eeting having been h eld at that city .June 
25 to devise ways and means of · promoting the project. 
At this meeting a permanent committee of 21 members 
was appointed to investigate the subject and to report 
to the city councils_ The movement to construct this 
canal was started man y years ago, and in 1878 the fed
eral government appropriated money for making sur-

sas State Uni vers
ity ; Professor Charles E. H ite, of the Uni versity of 
Pennsylvania ;  Professor Elias B. Lyon, of Chicago ; 
and Professor A_ A. Freeman, of Andover. 

THE Bhatgur reservoir, a great artificial lake in 
India, said to h old about 4, 641 , 000,000 cubic feet of 
water, acts as a feeder to the Nira Canal. It is formeiJ 
by a masonry dam 103 feet high and 3, 020 feet long. 
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®orresponllence .  
To the Editor of the 'Scientific American : 

In one of the late issues of the SCIENTIFIC AMERI
CAN there appeared an article concerning the Wims
hurst electrical machine without sectors. I have con
structed such a machine, the diameter of the plates 
being 237,; inches. I have found that, after starting 
the machine, the " neutralizing brushes " may be re
moved an inch or more from the plates without de
creasing the effectiveness of the machine. 

This may be known to others, yet I have never heard 
or.read of it, and I think it would be valuable, since it 
decreases the strain of the plates and reduces the labor 
of running the machine. JOHN HERTNER. 

Dayton, O. 

C helDically Preservi n g  Potatoes. 

In a paper on this subject M. Schribaux states that, 
from the numerous experiments made on the best 
method of preserving potatoes, it has been established 
that any action should not be on the skin of the tuber, 
but rather on the tuber itself. I have proved, says 1\1. 
Schribaux, that by radically  destroying the shoots 
when more or less developed, the potato retains all its 
qualities at least till the time when the next year's 
growth has become abundant in the market. 

Where the number of potatoes to be dealt with is  
small it  is sufficient to remove the eyes, or the shoots, 
with the point of a knife, or better still with a steel 
penholder in which a steel pen h as been placed with 
the point t urned in ward ; this will be found to act in 
the manner of a gouge. By inserting this for rather 
more than a tenth of an inch into the potato, the eye 
is easily removed. I have in the laboratory potatoes 
of the year 1891 which have shriveled owing to evapor
ation. but of which the substance is firm, and has not 
sensibly deteriorated. A singular circumstance is that 
they have become sweet, and contain a sugar which 
difft'rs in no way from cane or beet sugar. 

It may be said that the process is slow, but I find 
that an unskilled laborer was, in a working day of 10 
hours, easily able to deal with 300 lb. of potatoes. 
Cooking potatoes, which have a small number of eyes, 
can, of course, be easier dealt with. If a large quantity 
have to be treated a chemical process must be resorted 
to, in order to destroy the shoots. 

The tubers then are immersed for a space of from 10 
to 12  hours in water containing from one to two per 
cent of ordinary sulphuric acid. The potatoes must 
afterward be dried and put in a cool and well-aired 
place. The acid solution should be placed in a recep
tacle of wood. 

The solution keeps good for a long time if the tubers 
are carefully cleaned so that no earth adheres to them 
before being put into it. 

The acid acts in th e following way : It eats in for 
about a tenth of an inch in the region around the eyes 
where the skin is tender, while it does not affect the 
rest and thicker part of the skin. About the eyes it 
will be found that an incru"tation has formed, which 
completely blocks them up. 

The following remarks are to be noted : It is useless 
to treat any but sound potatoes in this way, as the 
treatment does not stop disease, b llt merely keeps the 
sound potatoes wholesome. The potatoes should be 
carefully cleared from earth before being put into the 
solution, as earth adhering checks the action of the 
acid. It is wel l before treating any large quantity of 
potatot'!'; to experiment on a few as follows : Take 
three dishes of glazed earthernware and fill them with 
solutions containing respecti vely 1 per cent of the acid, 
1%, per cent and 2 per cent. Then immerse half 
a dozen potatoes and leave them in for from 10 to 
12 hours. After that take them out and dry them, and 
after three days' interval examine them by cutting into 
the eyes to see whether tht'se have been destroyed. 
The external aspect of the potato will, moreover, show 
whether the action of the acid has been too great on 
the skin, and the proper strength of the solution to be 
used on the particular class of potato t o  be dealt 
with will by this means have been arrived at. The 
skins of some potatoes, i t  should be observed, are much 
coarser than those of others, and the solution requires 
to be regulated aecordingly. 

• f e  • •  

Transfusion of Blood in Its Legal Aspects. 

$ c itut if i c  !lUtricAlu. 
sion lessened the powers of resistance of the man to the 

ravages of the disease that caused his death, the fact 
of his having voluntarily offered his blood for the 
benefit�of his master absolved the latter from any finan
cial responsibility that might be urged against him.
Lancet. 

.. . . . .. 
StealD ConsulDptio n  of LocolDotives. 

In the Revu,e (J-ene1'ale des Chemins de Fer M. Des
douitf' gives the results of a number of experiments on 
the stearn consumption of locomotives per indicated 
horse power per hour. Experiments made in Fr1tnce 
in 1867 showed that at that time express engines used 
on test 36 '38 pounds of water per indicated horse power 
per hour, and goods engines 33 '07 pounds. It is stated, 
however, that the priming water amounted to 30 per 
cent, which, if correct, reduces the true consumption 
of steam to about 26 '5 pounds per indicated horse 
power per hour. In 1882, a locomotive tested on heavy 
inclines on the Lyons Railway used 27 '44 pounds of 
water per indicated horse power, the priming being 9 
per cent ; this figure corresponds to about 25'5 pounds 
net. The cut-off was at about 30 per cent of the 
stroke. In 1893 an elaborate series of tests were made 
on the French State Railways. The engines used were 
four coupled, the wheels bei ng 6 feet 6;!:( inches in 
diameter, and the cylinders 17 '27 inches in diameter by 
25 '6 inches stroke. 

The clearance at each end was 5 per cent of the pis
ton displacement. The working pressure varied from 
128 pounds to 142 pounds per sq uare inch. The engines 
were first tested on the regular express service between 
Versailles and Chartres, a distance of 43 ' 7  miles. The 
speed ranged from 37 '2 to 40 '3 miles per hour on five 
different trips, and the average consumption of water 
amounted to 25'61 pounds per indicated horse power 
per hour. It was slightly greater at the lower speeds, 
and slightly less at the higher ones. On another occa
sion one of these engines was run by a driver who pre
ferred to throttle the steam instead of linking up, and 
the engine then used 29 '1 pounds of steam per indicated 
horse power, while on the same trip made with the 
regulator wide open and the speed governed by link
ing up, the steam consumption fell to 24 '37 pounds per 
indicated horse po wer per hour. By giving the valve 
negative inside lap, this consumption was further re
duced to 23'96 pounds. M. Desdouits considers the ex
periments to show that with simple engines the best 
results are obtained with a working pressure of about 
142 pounds per square inch, with a cut-off at one-fifth 
the stroke, and the valves designed so as to give nega
tive inside lap. 

• I . '  • 
Spontaneous COlDbusti o n  of SodiulD Peroxide and 

A lulDinulD. 

Sodium peroxide (N a202) is for many purposes an ad
mirable oxidizing agent, whielr, however, must be used 
carefully, as Victor Meyer has already shown. 

The authors use it in aqueous solution to oxidize the 
residues they have obtained when making phosphorus 
by the action of aluminum upon the phosphates. It 
acts on these residues vigorously, but not dangerously. 

The reaction is quite different when aluminum pow
der and sodium peroxide are mixed together. When 
this mixture is exposed to the air for a short time, the 
moisture that is absorbed by the sodium peroxide suf
fices to set up a spontaneous combustion. This m ay 
likewise be induced at once by the addition of a few 
drops of water, and is accompanied by the production 
of a very high temperature. This mixture must, there
fore, be regarded as highly dangerous, and should be 
used with caution.-A. Rossel and L. Frank. 

The Trolley. 

" There is no use in our trying to compete with the 
trolley lines," said a railroad man the other day, to a 
reporter of the Philadelphia Record, as he glanced 
ruefully over some figures, which showed a decrease of 
$40 a day in his company's receipts from suburban 
travel on a branch line since the opening of a trolley 
road. " We have to give too much to our patrons, " 
he continued. " We provide handsome terminals, fine 
suburban stations, heat, water, light and a seat for 
every passenger, while the trolley lines furnish almost 
nothing but transportation. They furnish no stations ; 
crowd the passt'ngers in, so that many have no seat, 
and in that way manage to makl:l money. We can't do 
things that way, and so I see no money for us in try
ing to compete with the trolleys. Of course, they 

A gentleman named Lefevre being sick unto death, can't touch us on long distance traveling, but in the 
transfusion of blood was had recourse to, and the near future I expect to see them absorb a large amount 
patient's gard ener volunteered to sllPply the vital fluid. of our suburban travel. " 
The offer was accepted. Some time afterward the • ' . ,  • 
gardener fell ill in his turn, and the worthy delver at- AlDlDoni ulD Nitrate. 

tributing his illness to his act of generosity toward his On mlXmg solutions of sodium nitrate and am
master, claimed 60,000 francs damages. Three experts monium sulphate and refrigerating, most of the sodium 
were appointt'd to examine and report on the case, but sulphate formed separates out; the remainder is treat
before the report was forthcoming the man died. His ed with nitric acid, whereby sodium nitrate and sul
widow continued the action, and the Civil  Tribunal of I phuric acid are formed, so that by repeated coolings 
the Seine has delivered j udgment in favor of the de- ammonium nitrate separates. The mother liquors are 
fendant. A post-mortem examination of the garden- I ueutralized with soda and used over again to dissolve 
er's body had revealed as the cause of death cancer of sodium nitrate and ammonium sulphate. -F1'. Benker, 
stomach. The court held that even had the transfu- j Clichy. 

Fireproofing COlD pounds. 

The systematic testing of about fifty different sub
stances for their capacity of rendering materials unin
flammable showed that the compounds recommended 
for this pnrpose are of very unequal value. Thus, by 
holding in the flame of a candle strips of filtering 
paper uniformly impregnated with solutions of the va
rious bodies containing 20, 15, 10, 5, 3 '5, 2, 1, and 0 '5 
per cent of anhydrous substance, or charged with an 
insoluble bod y precipitated from such solutions, it was 
found that, while some were rendered practically un
inflammable, others did not appear to be much affected 
by the impregnation, or had become even more com
bustible than pure paper. 1:n accordance with the re
sults of a great number of such experiments, the sub
stances employed are classified as follows : 

1. 8u,bstances Increasing Co mbu,stibility.-Sodium 
sulphate, sodium sulphite, sodium thiosulphate, so
dium silicate, sodium carbonate, sodium stannate, so
dium tungstate, sodium chloride, potassium sulphate, 
potassium phosphate, potassium chloride, zinc carbon
ate, calcium carbonate, magnesium carbonate, calcium 
sulphate, ferrous sulphate, magnesium hydroxide. 

2. Indifferent 8u,bstances, 01' Bodies which are Ef
fective Onl:1f When Used in Lar.qe Qu,rmtities.-Mag
nesium SUlphate, aluminum borate, zine borate, cal
cium phosphate, magnesium phosphate, aluminum 
phosphate, zinc phosphate, sodium acetate, potassium 
acetate, si l icic acid, sodium phosphate, aluminum h y
droxide precipitated fr0m an acid solution, tungstic 
acid, ammonium tungstate, potassium carbonate. 

3. 81lbstances which Render Cellu,lose Specifically 
Uninjlammable. -Ammonium sulphate, ammonium 
phosphate, ammonium chloride, calcium chloride, mag
nesium ch loride, zinc chlorid e, zinc sulphate, stannous 
chloride, alum, borax, boric acid, aluminum hydroxide 
precipitated from sodium aluminate. 

The lowest strengths of solution and the least quan
tity of substance (anhydrous) necessary for rendering 
100 parts of cellulose uninflammable are given in the 
following table. The figures to be taken as approxi
mate only. 

Name of Substance. 

Ammonium chloride . . . . . . . . . . .  . .. phosphate . . . . . . . . . .  . " sulphate . . . . . . . . . . .  . 
Zinc chloride . . . . . . . . . . . . . . . . . . 
Calcium chloride . . . . . . . . . . . . . . .  . 
Magnesium chloride . . . . . . . . . . 
Aluminum hydroxide . . . . . . . . _ • •  
Alum . . . . . . . .  _ . . . . . . . . . . . . . . . . .  . 
Zinc sulphate . . . . . . . . . . . . . . . . . .  . 
Stannous chloride . . . . . . . . . . . . .  . 
Borax . . . . . . . . . . . . . . . . . . . . . . . .  . 
Boric acid . . . . . . . . . . . . . . . . . . . . .  . 
Potassium carbonate . . . . . . . . . . .  . 
Ma!\Ilesium sulphate . . . . . . . . .  . 
Soq!um c!'!oride. . . . . . . .  . . . .  . . .  

. . .  s�llCate . . . . . . . . . . . . . . . .  . 
SiliCIC aCId . . . . _ . . . . . . . . . . . . . . 
PotasBium chloride . . . . . . . . . . . .  . 
Sodiull! pho8�!late . . . . . . . . . . • • .  
PotaBsmm . . . . . . . . . . . .  . 
Aluminum borate . . . . . . . . . . . . . .  . 

calc��m 
pho�phate. . . . . .  . . 

Magnesium . . . . . . . . .  . 
Zinc horate . . . . . . . . . . . . . . . . . . .  . 

" phoBphate . . . . . . . . . . . . . . . .  . 
Tungstic acid . . _ . . . _ . . . . . . . . . . . . 
Sodium tungstate . . . . . . . . . . . . . .  . 
Ammonium " . . . . . . . . . . . . .  . 
Clay (air-dried) . . . . . . . . . . . . . . . .  . 
Sodium and p otassium acetates. 

Lowest Percentage I Least Qnantity of 
of Substance In-

I 
Rllbstance required 

Solution for rendering 
necessar1 to Uninflammable 

U��fla������ o/<§eE�I��e. 

1 '5 
1 '5 
1'5 
1-5 
1'5 
1 '5 
1 '5  
2'0 
1'5 
2'5 
1 '5 
2'5 
7'5 
7'5 

15'0 
17'5 
12'5 
20'0 
7'5 2(),(J 

12'5 
10'0 
12'5 
12'5 
7'5 

Above 15 
" 10 
H 10 

7'5 

. .' 
15'0 
35'0 
50'0 
30'0 
45'0 
30'0 

24·ii 
30'0 
30'0 
30'0 
20'0 

Ahove 15 H 15 
10 
75'0 

Of these substances, the three first mentioned am
Illonium salts and aluminum h ydroxide may be con
sidered to be the best adapted for practical purposes. 
The explanation of the fireproofing properties of the 
ammonium salts is to be found in their becoming vo, 
latilized and dissociated by the influence of heat, the 
vapors formed producing an uncombustible mixture 
with the combustible gases. Calcium, magnesium, and 
zinc chlorides act in a similar manner through the 
separation of hydrochloric acid. Sodium and potas
si um chlorides being unalterable by heat are also in
effective as fireproofing matel'ials. Zinc sulphate and 
alum likewise owe their effectiveness to dissociation 
by heat. The action of al uminum hydroxide is a 
purely mechanical one, hence the striking difference 
in the behavior of the granular modification left after 
drying of the vol uminous precipitate from an alumi
num salt and that of the exceedingly finely di vided 
product obtained by the action of carbonic acid upon 
a solution of sodiulll aluminate. 

As regards the increased combustibility of paper after 
impregnation with the substances enumerated above, 
this appears l ikewise to be owing to a mechanical 
aetion, resulting in the prevention of loss of hpat. 

For practical use the following strengths of solutions 
are recommended : 

10 to 15 per cent for textile fabrics, stage decorations, 
etc. 

20 to 30 per cent for pasteboard, thin boards, etc. 
25 to 30 per cent, applied twice or three times, for 

heavy timber," thick boards, etc. 
As an addition to the water used for extinguishing 

fires, calcium or magnesinm chlorides might be useful. 
-Po Lochtin, Dingler's Polyt. J., 290, 280-285. 
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Oleolllargarine and Vell:etabJe Lard. of a mixtUt'e of beef and cotton oil stearine. It is let a fourteen year old boy take one kind of stock from 

BY H. W. WILEY. true that cotton oil, when carE;lfully refined, is almost a bag here, another from a bale there, and so on, uSIng 
As a distinction between a pure and an adulterated as good a salad dressing as olive oil, but is very much his own j udgment as to how much of each he put into 

uticle, take the cases of butter and oleoInargarine. cheaper, and those who prefer to pay the high the mixture before changing to another. No one who 
Pure butter for instance must be clean, sweet, whole- price shoul� be secured against fraud. Iu respect of knows anything about picking need be tohl that t h e  
some, and made o f  the fat o f  cow's milk, and must wholesomeness and digestibility, i t  would b e  hard to resulting product o f  this operation was not a s  uniform 
�ontain only a certain proportion of water, curd and choose wisely between the two. as a well laid batch of stock is before it goes through 
salt. Oleomargarine may be  as sweet, clean �nd One of the great difficulties in securing the enact- the mixer. And yet the manager of this establ ishment 
wholesome as the butter mentioned above, yet when ment of a national pure food bill has been the feeling had the greatest confidence that all the imperfections 
;old as butter it is clearly not pure food, but a spurious in cotton-growing regions that such a bill would re- resulting from this lack of system would be made all 
article. strict the market for cotton oil. This is true, if the right by the sixty doublings on the second breakers. 

Again, w hen the housewife buys lard it is supposed fraudulent market is meant. By that I mean the ser- These doublings are regarded as a sure and never fail
that the article she obtains has been made from the reptitious sale of cotton oil as olive oil and as lard. ing corrective for all defects in the preliminary pro
fat of healthy, freshly slaughtered hogs, carefully But such a bill would not interfere in the least with cesses. In this very case they were expected to even 
5electerl and cleaned and rendered in clean kettles or the legitimate market for the product. Cotton oil as up such bungling work as we have noted in the 
tanks. Cotton seed oil and beef tallow, in respect of a food has such merit of its own as to warrant the be- picker room. They are als<4 expected to overcome 
Clieanliness, nutritive properties and wholesomeness lief that it does not require any smuggling to secure the bad work from half cleaned, worn out cards, with 
may equal and even excel pure lar!1, but the admix- for it a wide and rapidily increasing use. The South slipping gears, as well as the imperfect work from 
tUt'e of these articles with hog's lard, or their sale as as well as the North would be the gainer from honest dirty, neglected and dilapidated feeders. 
5uch, without the knowledge of consumers, is clearly markets for honest foods, and it is a shortsighted In a recent article in this series something was said 
a fraud and an adulteration. policy that leads to a crusade against such legislation concerning the impossibility of getting coarse and fine 

Butter. -In regard to butter, the character of adul- , as will secure the desired result. It would be a rather drawings into a creel so as to make even drawing from 
teration is well known. The use of oleomargarine as unfortunate thing for the whole country should an the card to which they were fed . The unevenness must 
a butter substitute has been practiced for many years. irrepressible conflict bet. ween the sus and the gossy- be i;:light and come with SOUle degree of regularity to 
The oleomargarine law, which imposes a tax of two pinm keep our interstate market forever open to mixed be corrected in this manner. Again, they Ulust be 
cents a pound on the manufactured product, has not or doubtable fats. used by the second card as fast as they are made by 
helped to restrict its use, but has rather increased it, .. . .  , • the first. In the room of which we have spoken there 
by giving to the consumer a gnarantee of purity. The Preparati o n  of Wool Stock a nd Breaker would be at times two or three creels full of drawings 
The amount of tax collected on manufactured oleo- Cal·ding. on the floor, so placed and used that th ere was a creel 
margarine for the fiscal year ending June 30, 1892, So much has been written on these two processes full in separate piles. Many of these piles were so 
was $945, 671i, which shows that there were 47, 283, 750 that, to those who really appreciate their importance nearly all coarse or all fine as to make a decidedly in

pounds of oleomargarine manufactured in the United and shape their practice accordingly, it must seem that jurious change in the roving as each one was used. 
States in twelve months. to say anything in addition to what has already been But suppose this second breaker doubling was such 

The number of retail dealers in oleomargarine in- expressed is but a waste of words. A visit, however, to a universal remedy from all previous une venness, there 
creased during the year more than 22 per cent over many of the smaller woolen mills, and some of the is something to be said against the abuse of the stoel{ 
the preceding year. The amount of tax paid by retail larger ones as well, will prove that there is still a wide and the first breaker, as well as the second card . 
dealers for the fiscal year ending June 30, 1891, was field for missionary work. The theory and practice " Stock well mixed is half carded " is an aphorislIl 
$146, 293. 70, and for the fiscal year ending June 30, 1892, still prevails that any one, no matter how incompe- among old carders. If this claim is too broad, it is 
$204, 215. tent, is generally good enough for a picker tender. I f I certainly not too much to maintain that stock well 

The increase in the number of wholesale dealers was there is nothing else in the world that such a person is cleaned, mixed, and picked is half broken, so far as the 
nearly 100 per cent. The amount of tax paid by capable of doing, he can at least tend the picker well first breaker is concerned. If the stock is a mixture of 
wholei'lale dealers for the fiscal year ending June 30, enough. Any old shed, to follow out this theory and long and short stapled wools, and it is so imperfectly 
1891, was $53, 191, and for the fiscal year ending June practice, too, is good enough for a picker house, if it is mixed that the long fibers are fed separately to the 
30, 1892, $106, 036. only sufficientl y disconnected from the main buildings card, then it is working harder than at other time�. 

There can be no reasonable objection to the use of to meet the insurance requirements. This is chiefly The same result will follow when light and heavy 
oleomargarine; it is clean, wholesome and digestible. the only end a picker house is expected to fulfill. It stock is fed to the scale pan in \ike manner, and if one 
When it is to be kept for a long time before use, as makes no matter how rough it is, or how open at the portion of such half-mixed stock is what is called a 
on shipboard or in distant mining camps, it is prefer- top, sides, or floor. The little matter of wool that it . , carrying stock. "  while the other is such as requires 
able to butter, because it has but little tendency to takes to cover the roughness is of no consequence, as better stock to carry it through, then the card will at 
become rancid. the cost of wool to be wasted is of no account when it times make more flyings, which must be reworked at 

Lard. -For similar reasons there can be no possible is to be wasted by the employer. It is when the carder another loss, which of course affects the profit side of 
objection to the use of cotton seed oil as a substitute for wishes a little more to help out his poor stock that he is the balance sheet. Again, any one can see that there 
lard or when mixed with lard, provided it be sold for given to understand how expensive it is. Th� machines are greater chances for breakdo wns and more clean 
what it is. Most of you are familiar with the great and belts of the room may get watersoaked in every waste and consequent loss of produ�tion than if the 
fight which was made against the use of the term storm. But what of it ? They are nothing but picking stock, whether good or poor, be thoroughly worked 
" pure refined lard," which was the trade name of a machines. They simply blow the stock through. There together before it reaches the card at all. 
mixture of lard stearine with cotton seed oil. f ' Pure is no roving, or yarn, or thread to keep up, as in the If the second breaker gets perfect.!y even drawings, it 
refined lard , " it was claimed, was a term which had case of the ca.rds, mules, or looms ; and as for the belts, does not require any argument to prove that it will do 
been used so long to designate the mixed product that the carder's time that may be spent in repairing them, better carding than if it has at one time to take 
it had become in reality a trade mark, and was, there- although much needed elsewhere, is of no consequence. drawings that are needlessly large, while at others the 
fore, entitled to respect and protection. In the inves- It makes no difference if the rain does ruin thf'm. At feed is so very light that, but for the bolstering it gets 
tigation which was held before the Congressional com- least it so appears until th e time comes when thf'Y must from the heavier, it would be absolutely useless. Nor 

' mittees, it apppared that as to the trade the conten- be replaced by new ones, and then there is a loud com- will drawing so made, although it may have evenness 
tion was quite justifiable. Goods sold under that plaint that they have been so q uickly destroyed. Pro- in weight, yard for yard, give such smooth roving as 
name were understood to be mixed. When, however, prietors and managers are not altogether b lamable for that which gets its evenness and smoothness from the 
the mixed product was offered to the consumer, it was the existence of such a state of things. They are often first card, other cond itions being e q uaJ. -lndustl'ial 
purchased with the idea which the name naturally the effectR of the carder's indifference and carelessness Record. 
implied, that an extra fine quality of hog's lard was in regard to what is really one of -the most important 
secured. branches of his business. 

All attempts to pass a pure lard bill, modeled on the The picker house should be j ust as carefully con
Illlproved Method 

• I e  • •  

of Manufactnring Hydraulic 
Ceillellt. 

oleomargarine act, have heretofore failed in Congress, structed and its appointments j ust as perfect as the card In order to render the usual preliminary crushing of 
but several of the States have prohibited the sale of room. These things are essential in order that the cement clinker in stone breakers unnecessary, the 
mixed lard, except when offered under the proper stock may go to the latter room in good working con- patentee adds 5 to 30 parts of granulated blast furna.ce 
name. Manufacturers have, therefore, been gradually dition. If a certain degree of warmth and moisture slag to 100 parts of the ordinary raw materials for the 
forced to abandon the term " refined lard " when ap- are requisite for the proper working of the wool, it is  in manufacture of hydraulic cement, and burns the mix
plied to this commodity. the picker room that it must receive it, and every pre- ture in the ordinary way, obtaining a product which 

I am of the opinion tha.t many persons would prefer caution should be taken to keep it both warm and is granular and brittle and can be fed direct to the 
a cooking fat largely of vegetable origin to a pure moise. How can this be done in a room which is an grinding machinery without passage through a stone 
animal product. To me, it seems that some State oven in hot weather, a swimming pool in wet weather, breaker. By the use of a larger proportion of slag, 
legislature,; have taken a reprehensible course in pro- and a refrigerator in winter ? Nothing but a thick e. g. , 30 to 125 parts to 100 of cement raw materials, and 
hibiting the sale of vegetable oils as a substitute for walled brick building, with high and smooth ceilings, modifying the process of burning, a product can be 
lard for cooking. The grower of hogs undoubtedly is fit for the picking or storage of stock. If the inside obtained similar to hydraulic lime or Roman cement, 
has a right to contend against the sale of vegetable oils partitions of the compartments are of the same mate- or Portland cement. --6'. W. A. Stein, Wetzlar, 6'er
as hog fat, but when he pushes his claim still further, rial, they will be all the better. Then with a card many. 
and demands that the markets be closed to products room of similar construction, filled with and containing 
as pure and nutritious as his own, he passes beyond only carding machinery, a carder will have some 
the bounds of public support. Every person in the chance of getting his stock worked up while it is in a 
United States who prefers cotton oil to lard should 

I 
suitable condition ; that is, if he has seen that it has 

be allowed to purchase his supplies without let or first been properly prepared. 
hindrance. Every grower and lllaker of pure lard has Almost if not quite as long as the carding machine 
the right to an equally open market from which every has been used, it has been the practice with more or 
adulterated and mixed lard offered as pure should be less care to lay down the different kinds or colors of 
rigidly excluded. stock in layers, one upon another, until all the stock 

lUou nt Logan, the Hil,!;ll e"t Peak in North A lIleJ·ica. 

The last number of the Bulletin of the American 
Geographical Society announces that the recent study 
of the observations on mountain summits in the 
neighborhood of Mount St. Elias shows that Mount 
Logan is the loftiest peak in ,.North America, with a 
height of 19, 500 feet, thus being 1, 200 feet higher than 
Orizaba and 1,500 feet higher than Mount St. Elias. 

For a time, a few years ago, when a popular fad intended for the lot or batch was built up in a single 
prevailed in favor of nitrogenous foods, the true value pile. This heap is then broken down at the sides as it • ' . '  • 

of fats to the digestive and nutritive economy was not is fed to the mixer, so that as much as is possible of all Waterproofing for th e Soles of Shoes. 

well appreciated. At the present day this is all the different kinds or colors may be fed to it at the The compound is applied over the welt and insole, 
changed. and we know how to value a fat properly. same time. After this long practice, and after all that or over the seams, joints, peg holes, et(' . Two and one-

,It is, therefore, a matter of no mean importance to has been said and written about doing this carefully half pounds of wax are melted and three pounds of 
protect the public in the use of olive oil instead of and thoroughly, one would hardly expect to find all powdered talc, steatite, or soapstone are mixed there
cotton oil, of cotton oil instead of lard, and lard instead these precautions neglected in a modern establishment. I with ; four pints of rubber paste or caoutchouc (Bra

* From a lec;';;:e delive;ed befo;:;� Franklin Institute by H. w. Within a short time, however, the writer visited a mill I zilian gum) are then incorporated with the mass. -E. 
Wiley, ChemIst of the U. S. DepartmelJt of Agriculture. and found it to be the practi.ce in the picker room to H. Lewis. 
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, A  STEAM ICE CREAM MANUFACTORY, top of the grinding machine, are two gearin� wheels, 

The ice cream now in general use is manufactured which are geared to another attached to the shafting 
from a combination of milk, pure cream and gelatine, of the machine. When the machine is in motion the 
flavored with different extractg, such as vanilla, lemon, beater, containing ten Hf inch iron blades, and the 
strawberry, etc. , the ingredients being first mixed ut: I >-nnner revolve a1"ound in different directions, mak
together and placed in circular metal vessels or run- in,.; about 55 revolutions per minute. As '§oon as the 
ners which revolve around inside of circular wooden lll.1chine is set in motion, a small quantity of ice and 
tubs, the runners being surrounded by a q uantity of rock salt is added, which is renewed every few mo
cracked ice and rock salt. Each runner is furnished ments until the tub is filled, taking in all about 25 
with a beater having a number of bladeR which revolve pounds of ice. The beating operation takes about 12 
around on the inside, beating up the material, the ice minutes, th e salt and ice gradually freezing the 24 
and rock salt causing it to thicken and form itself into q uarts solution, while th e gelatine s wells or raises the 
ice cream. Some manufacturers use eggs, corn starch, material up to 40 quarts. The grinding operation is  
etc. , and boil the ingredients before freezing. The completed when the ice cream shows or adheres to the 
first process is the mixing together of the ingredients; glass windows in the cover of the runner. The wooden 
About 10 quarts of pure crealll , 10 quarts of milk, and tub with the runnel' of cream is then rolled one side 

/ C E  

about 8 pounds of  sugar (granulated) are first mixed 
together. If the ice cream is to be flavored with straw
berry, about 6 to 8 drops of pure red coloring and %; 
pint of essence of stra wberry is added. A quantity of 
gelatine dissolved in about a q uart of warm water is 
then added to this, bri nging the solution up to about 
24 quarts in b ulk. It .is then run through a strainer 
or fine sieve into the runner. The runners are 
made of copper, the inside of which is coated with 
tin, which, after about four weeks' constant running, 
has to be renewed, the coating of tin being worn off 
by the working of the beater. The runners are about 
23 inches in height and about one foot in diameter, 
and hold about 40 quarts. The wooden tubs in which 
they revolve are 2 feet 4 inches in height and are about 
20 inches in d iameter on the inside, leaving a space of 
about 4 inches for the ice around the runner. Attached 

��.:i '. :, . , " . " on; 

A STEAM ICE CREAM MANUFACTORY. 

and another is put in its place to pass through the 
same operation. The ice cream is then taken from the 
runners and put into cans ranging from 1 to 10 gallons 
each, and packed into ice and rock salt for delivery, 
which is ready in about two or thrf'e hours' time. 

Chocolate ice cream is made by dissolving about 1%; 
pounds of chocolate cakes in about one quart of hot 
water, which is added to the milk and cream in the 
same manner. 

For vanilla flavoring about % pint of the extract is 
used for a can containing 40 quarts of ice cream. 

The machine for breaking up ice consists of a re
volving cylinder 14 inches in diameter and 20 inches in 
length, riveted to which are 9 conical shaped wrought 
iron teeth about 5 inches in length, which, when the 
machine is in Illotion, pass between a number of other 
teeth connf'cted to the frame-work of the machine. 

to the top of th e cover of the runner and perpendicular The cakes of ice, which weigh a bout fiO pounds each, 
shaft of the beater, which revolves in a socket at the are first broken into two pieces and placed in the ma-

chine. The teeth of the revolving cylinder, which 
makes about 120 revolutions per minute, crash through 
the ice, breaking it up into small pieces at the rate of 
a ton in e"tery t wenty minutes. 

Ice cream bricks are made by packing the cream 
into metal forms. These forms have a top and bottom 
cover. The ice cream is first put into these brick
shaped forms and a strip of paper placed between the 
cream and each cover, which holds them firmly in 
place, and then they are packed away in salt and ice 
and frozen for about three hours. They are then 
taken out and the forms dipped into a pail of warm 
water, which loosens the cream from the sirles. The 
top and bottom covers, after being wiped with a cloth, 
are then taken off, th e attendant allowing the loosened 
brick of cream to slip out of the form on to a stri p of 

white paper immediately covering it, and placing 
it into a pasteboard box and packed in ice again 
for delivery . •  

Neapolitan bricks of ice cream are mad e by 
placing one layer of cream over another, such as 
vanilla, chocolate, strawberl Y, etc. A great many 
metal forms are made of a composition of lead 
and zinc, representing animals, fruits, vegetables, 
etc. , the ice cream being packed into the forms 
and frozen in the sam e manner as the bricks. 
Forty-quart cans of milk cost wholesale about 
$1. 12 per can, pure cream about 17 cents per 
q uart, and ice about $3. 00 per ton. Two ma
chines, with three runners, can turn out from 

1, 500 to 2, 000 quarts of ice cream per day. The 
sketches were taken from the plant of George Schmid, 
.Jersey City, N . .J. 

• .  e '  • 
IInprovement in Beer. 

This relates to the application of a preparation of 
the fruit of the carob tree (Ceratonia siliqua) in brew
ing, with the object of im parting a pleasant aroma 
and giving greater body to beer ; also to mask the 
vapid,  bitter flavor and render the beer better fitted 
for keeping and more wholesome. The fruits are 
treated with warm water, and are washed and dried at 
about 30° C. until they present a brownish color, and 
the juice of the fruit when the latter is broken is dark 
red. The dried fruits while still warm are cut into 
pieces and may be stored or added directly to the 
mash in the proportion of about 2 '5 kilos to a hecto
liter of ordinary beer.-J. Pikhart, Mahrisch Schoen
berg, Moravia. 
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ROARING ALLIGATORS IN THE ZOOLOGICAL GARDENS 

AT HAMBURG. 

It is a dull, lazy company that one finds in that part 
of the rept ile gal lery devoted to crocodiles in the Ham
burg Zoological Gardens. A lady once told the writer 
of these lines that he might as well have wooden 
models of crocodiles in the water, and they would 
answer the same purpose as the l iving animals ; and in 
fact, a wooden block cannot l ie  more quietly than a 
crocodile, which will not move from one spot for hours, 
often for a whole day. When we watch these crea
tures, it is easy to understand the stories told by trav
elers about the crocodileR and alligators lying on the 
sand-banks of the rivers in the tropics, as still as trunks 
of trees. The lazy creatures move about only on rare 
occasions ; when there is food, when they are disturbed 
by the cleaning- of their cage, and-when they roar. 

But let us first learn what conditions are necessary 
to make captivity endurable to an alligator. For his 
welfare, he needs, first of all, water ; and if the tem
perature of his bath is from 68 ' to 75' F. , he certainly 
will not leave it unless obliged to do so ; he will lie 
there for a long time with only the top of his head 
above water, so that his nostrils are free for breathing 
purposes; he can see all about him, and the slit-like 
ears (which can be closed to exclude the water) are 
also above the water. 'they can be studied best when 

� r itu t i f ir �tuttirau. 41  
from h i s  hand ; but the uncouth fellows are not very moves all matters deleterious to lithography. They 
careful, and if the keeper were not on the watch, his are then dried and subjected to the sandblast process 
h and m ig-ht be taken with the food. They are fed to produce a grained surface.' When this has been 
only twice a week, and their slow digestion corre- done they are placed in a bath composed of 4 parts of 
sponds with the lazy nature of these reptiles. Never- nitric acid, 1 part of phosphoric acid, and 500 parts of 
theless, and perhaps for this reason, it is perfect. On water, after which they are washed with water. A 
the whole, they are 'Well fed, and the quiet life of cap- sl'cond and sometimes third treatment with this solu
tivity suits them admirably. The oldl'st of these tion and washing with water is resorted to. In some 
creatures, an alligator from the Mississippi River, has cases, when fine-grained plates are req uired, a bath 
already been in the Hamburg Gardens, fourteen and a containing 1 part of sulphuric acid in 100 parts of water 
half years. When he was brought he was only 2 feet is used instead of the mixture of nitric acid, phos
long; now he measures 8 feet 6 inches, being one of the phoric acid, and water, as the former in no way inter
largest of the company. feres with the grain. Finally, the plates are washed 

Large crocodiles look so malicious, and are so dan- with a weak solution of alum (1 part of alum to 50 
gerous when free, that the keeper does not handle our parts of water), after which they are dried and are then 
reptiles even when cleaning the cage and tank ; the ready for use. The plates produced by this process 
crocodiles are very peaceful among tjlemselYes, and are absorptive and sensitive to grease, and of a similar 
only once in a while is there a bloody fight ; wounds nature to lithographic stones. Moreover, they retain 
received at such times heal q uickly and easily. their light color after being Imbmitted to the aforesaid 

The artist has represented a very peculiar and un- baths.-E. Forrest, New Southgate, and F. L. H. 
usual occurrence in the life of our captives. These Bucholz, London. 
creatures, which are usually so phlegmatic, are evident- - I I , • 
Iy greatly excited-they are roaring. And the cause ? The Blanco Encalada. 

In cleaning the neighboring cages the keeper has The Chilean government may be congratulatea on 
cl§lsed the windows suddenly, and it seems that the their new cruiser, the Blanco Encalada, built by 
alligators are nervous ; the unusual slamming noise diS- I Messrs Armstrong, Mitchell & Co. , at Elswick, and en
turbed them ; they became attentive, then one after gined by Messrs. Humphrys & Tennant, which has 

ROARING ALLIGATORS IN THE ZOOLOGICAL GARDENS AT HAMBURG. 

in this position. The large alligators and Nile croco
diles that share their captivity with them are very 
similar ; a learned zoologist tells us that the chief dif
ference between the alligator of the New World, or 
the cayman, and the crocodile of the Old World lies in 
the formation of the mouth. 

The canine tooth in the lower jaw of a true croco
di le passes into a notch or furrow in the upper jaw, 
while that of the alligator passes into a, cavity or pit 
in the upper jaw. We have also noticed that the 
snout of the Nile crocodile diminishes toward the 
front, while that of the Mississippi alligator, or cay
man, broadens and is rounded, not unlike the snout of 
the pike when looked at from above ; 8,nd for this  rea
son it has been called the pike crocodile. All croco
diles, without exception, are provided with the well
known armor, and t!!e scales on the tail stand up
right . like a comb. The tail is flattened at the sides 
and answers for a rudder. 

While we are diligently studying the exterior of our 
reptiles, the lazy company suddenly begins to show 
signs of lifl:'. The keeper is approaching with the food 
basket : all eyes are turned toward the door of the cage, 
every movement of the attendant is closely watched, 
and the fish, dead rats, ducks and young rabbits which 
he throws to the all iga.tors and erocodiles are skill fully 
caught.. The boldeHt of these come elose to the keeper, 
who remains outside of the door, and take the food 

the other raised itself, and then there was a roar. In 
doing this the animals drew a deep breath and sent 
forth a powerful bellow, their flanks moving in and 
out so rapidly that the water on both sides of them 
was forced up in jets . .  This moment was seized by the 
artist. 

The alligators are making al l the noise during this 
unusual excitement, the Nile crocodiles being quiet, 
simply because they are kept out of the water by their 
larger and consequently stronger relatives, of whom 
they are afraid. The Nile crocodile is the only one 
that has been heard to roar when free, and neither 
crocodiles nor alligators have ever before been known 
to roar in captivity.-Dr. Heinrich Bolau, in Illu8-
tri1'te Zeitung. 

. 

.. I I ' " 
Zinc Plate. as Substitutes Cor Lithogr aphic 

Stones. 

The zinc plates, as pure as can be obtained commer
cially, are passed through highly polished cold rollers 
to remove any surface marks. They are then placed 
in dilute nitric acid (1 part acid to 100 parts water). 
This brings to the surface of the zinc a blackish mass 
containing impurities, which is removed by washing 
with water and scouring with pumice powder. This is 
rl:'peated until the nitric aeid and water no longer pro
duces any appreciable amount of the blackish mass. 
Such treatment renders the plates absorptive and re-

j ust completed her official trials off the Tyne with the 
most successful results. The new vessel, which has a 
displacement of 4, 500 tons, is built of steel and is 
sheathed with wood and coppered, so as to enable her 
to keep the sea for some time without the necessity 
of being docked. At her speed trials she averaged 
21 '75 knots with natural draught and 22 '78 with forced 
draught, which results were considerl:'d most satisfac
tory ; she was also found to be exceedingly hand y 
under way. Her armament consists of two 8 inch 
breech-loading guns, mounted as bow and stern 
chasers, ten /) inch quick-firing guns, of which four are 
carried in sponsons, and can fire two ahead and two 
astern, the remainder being carried on the broadside ; 
she also carries a very powerful armament of smaller 
quick-firin� guns, and is fitted with five tubes for dis
charging torpedoes. She has bunker accommodation 
for 900 tons of coal, which we may assume will ena ble 
her to steam over 8, 000 knots at 10 knot speed. Her 
vital parts are protected by a steel turtle back running 
the whole length of the ship. Sh e is fitted with two 
masts with military tops, has a high freeboard through
out, and altogether gives one the impression of being 
a handy and weatherly ship. 

,. . . . . 
THE Rio Grande for more than 200 miles above El 

Paso, Tex. , is probably the crookedest and most wind
ing stream on the continent. 
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New Mode of Sinking F o u n dati o n s  i ll Water- of course very much lighter. There were also boats of manner of propagation. We do know th at it has paid 
ways. light pinewood, bolted and pinned with oak, and a awful visits to E uropean couutries at intervals during 

The lighthouse board has, on its own account, been birch-bark canoe. Of sledges they had seventeen, two thousand years. It was the plague of the time of 
trying to ascertain the character of soil und er the made of ash,  with side rails in most cases of bamboo. Trajan. In the fourteenth century it ravaged the 
Diall .ond Shoals, which run from Cape Hatteras, N. C. ,  The furs were, ·perhaps, one of the most interesting whole of Europe and Asia, so that 25, 000,000 people 
ten miles out into the ocean, and upon which many parts of the eq u ipment. The first garb was the rein- perished on the former and 36, 000,000 on the latter con · 
vessels have been wrecked, as there is an appropria- deer skin mili tza, a tunic made of brown reindeer hide tinent. During five months of its visitation in Naples. 
tion of $500, 000 available for a lighthouse. with the fur inside, and sli pped over the head. The in 1656, 300,000 people mccumbed to the malady. Those 

Under the direction of the board, Julius E. Rettig, mitts were attached to the sleeve, b ut there was a small who h ave read " A Journal of the Plague Year," by 
superintendent of consh'uction , some time ago began slit above the wrist for thrusti ng thfl hand through when Daniel Defoe, will remember the horrors of that Lon
the construct ion of a simple but ingenious apparatus necessary. The next garmeut was the siluk, made on don visitation in 1 665 as depicted by his inimitable pen ; 
wh ich is descri bed in the Baltimore A merican. It had the same pattern as the militza, but of the white rein- for however much we may doubt the author's actnal 
the form of a skeleton prism, 20 feet square and 32 feet deer skin, and with the h air outside. The pimmies or presence in London at the time, his striking descrip
high, built np of hol low wrought iron columns, hol- long boots of th e Samoyads would form their usual tions are based on facts. Sixty-nine thousand persons 
low wrought iron struts and tie rods, and cast iron footwear. The traveling tents were two in number, were carried off by the scourge in that city within a 
sockets at the corners, carrying on the upper end a and only about thirty pounds in weight, ill spite of few months. Defoe speak� thus of the symptoms of 
platform. '£he structure weighed about thirty-t wo their double walls and ribs. They shut up much like the plague : 
tons, and was floated by two pontoons, each 24 by 9 a Chinese lantern, being crescent shaped when closed " Some were immediately overwhelmed with it, ant] 
by 6 feet, wh ich were clamped to the structure so that and domed when opened. it came to Violent Fevers, Vomiting-s, unsufferab l e 
they could be l i berated as soon as th e skeleton was His companions would be Mr. A. Armitage, second Head-achs, Pains iu the Back, and so up to Ravings 
sunk upon the s hoal . Through each of the four hol- officer in the P.  and O. service and a lieutenant in the and Ragings with those Pains : Others with Swellings 
low vertical colultlns of the structure passed a sol id R. N. R ,  a skilled nautical astronomer; Mr. H. Fisher, and Tumours in the Neck or Groyn, or Armpits, which, 
wrought i ron pile, 6 inchfls in diameter and 50 feet in  the botanical curator to the museum, University Col- till they could be broke, put them into unsufferable 
length ,  having on its lower end 11 cast iron disk 3 feet lege, Nottingham, an ardent collector of wide experi· A gonies and Torment. " 
in diameter and on its upper end a screw thread ence; Mr. Childs, a clever chemist and a highly skilled T he black death visited Toulon in 1721, destroying 
and a cast iron flange nut. The pile was held up by a carpenter, engineer, and photographflr; a good geolo- one-third of the population.. Its last appearauce in 
clamp n eatly fitted into a recess, which · was fifteen gist; and a surgeon. Europe was in 1840-41, in Turkey and Dalmatia. Euro-
feet from the upper end. '£he disk at the lower end .. • • • ... pean physicians of some skill were enabled to study it 
was cored in s uch a manner that 11 water current could qneer 'rili ng" in ,\. .. tmal Life. in Egypt in 1833-1845, but t:.tat was before the science 
pass through it and that the water could escape through The greyhoun d runs by sigh t  only. This is a fact. of bacteriology was dreamed of. Since then it has oc-two lYz inch openings through the face of the lower The carrier pigeon flies his h un dreds of miles home- I casionally broken out in western Asia, on t�e 

.
E�phra

disk. A num ber of wrought iron water pipes and . ward by eyesight, noting from point to point. objects tes i n  1867-1873, in Bagdad in 1876, on the TlgTls m 1877, 
lines of rubber hose we;� also put on this structure, in that he has marked. This is only conjecture. The and in some parts of Mesopotamia in 1884. Th ere was 
order to condnct water u.�der pressure from the tug- dragon fly, with 12,000 lenses in his eye, darts from a mild visitation on the banks of the Volga in 1878 , and 
boat, which was in attendance, to the four disks. angle to angle with the rapidity of a flashing s word , several European governments sent medical com mis-

The apparatus was erected first upon a barge and and as rapidly darts back, not tUrning in the air, but sions there to i nvestigate it, but it had d isappeared 
then lifted off by the large shears at Newport News with a clash reversing the action of his four wings and before they arrived. We have already referred to its 
and transferred to the water. When properly rigged instantaneously calculating the distance of the objects, prevalence :in one or two villages in Turkestan in 
for transportation to the site, it drew 21 feet. In this or he would dash himself to pieces. But in what con- 1892. 
condition the apparatus was towed out to the shoal, formation of the eye does this power consist ? No one Not only is the plague the most fatal of all epidemic 
a n d  after waiting a day or t wo for favorable weather can ans"Ver. diseases among human beings, but domestic and wild 
the structure wa" successfully sunk at a point pre - Ten thousand mosquitoes dance up and down iu the animals perish, li kewise, from its attacks . 
viously marked by the United States Coast and Geo- sun, with the minutest interval between them ,  yet no We might possibly remain tranquil d uring its preva· d etic Survey. 'Within fifteen minutes afterward the one knocks another headlong on the grass or breaks a lence in its favorite haunts in western Asia, which are 
pontoons were discon nected and drifted off, and when leg or a wing, long and delicate as they are. Suddenly a not closely united with us by the bonds of commerce 
the vessel had been securely moored alongside struc- peculiar, high-shouldered, vicious creature, with long and travel, but we believe there is occasion for serious 
hue, it required but three-quarters of an hour to sink and pendent nose, darts out of the rising and falling consideration of the scourge now that it  has begun to 
the iron disks of the piles 13 feet below the bottom of cloud, and settling on your cheek, inserts a poisonous ravage Asiatic ports with which we have frequent com
the ocean. By bolting the flauge nuts of the piles to sting. What possessed the little 'wretch to do th is ? munication. A disease so awful in its character and 
the upper sockets of the structure, the apparatus was Did he smell your blood while he was dancing ? No manifestation, so terrible in its progress, and one for 
completely secnred to the bottom. In order to deter- one knows. which we are so utt�rly unprepared, knowing as we do 
mine the character of the soil. a pipe of two inches in A carriage comes suddenly upon some geese in a nar- nothing of its causes or manner of infection or of the 
diameter was sunk from the platform of the framework row road and drives straight through the flock. A goose means for intercepting it, certainly merits serious con
into the bottom of the ocean to a depth of 105 feet. was never yet fairly run over, nor a duck. They arfl un- sideration from our government and from our health 

This is the fi rst time that borings have been made der the very wheels and hoofs, and yet they contrive to officers, especially those stationed at ports of entry for 
by such an apparatus in such manner, and the  whole flap and waddle safely off. Habitually stupid, heavy, vessels from Asiatic ports. -N. Y. Sun. 
work, as designated, proved a complete success in its and indolent, they are, nevertheless, equal to any .. f • , .. 
application. The planting of the framework at th e 
site and making the borings oycupied in all only nine 
and one-balf hours. The material brought up from 
the depth of 105 feet consisted of fine black alluvial 
sand mixed with small shells and mud-a material 
most un favorable for carrying heavy loads. and easily 
scoured by the strong current existing on the shoals. 
The results thus far obtained seemed to ind icate that 
perhaps a skeleton structure, with its lighter weight 
and small wind and wave resistance, will be more suita
ble to the conditions than a solid buildi ng, especially 
when it is considered that the appropriation made by 
Congress is far too small for the  latter, even if such 
were feasible, but ample for a skeleton one. Th e  cost 
of making this examinati()n of the soil was but $6, 000. 

. .. . . .. 

A n o the r EXI)edition to the North Pole. 

A paper was recently read before the Geographical 
Society, London, by Mr. F. G. Jackson on " The Jack
son-Harmsworth Polar Expedition . " Mr. Jackson said 
that he was on the eve of leading a fully-equipped ex
pedition to the north. He had selected Franz Josef 
Land as the first objective of his expedition. The day 
of large expeditions was gone. Nansen sailed into the 
ice with th irteen men, and he proposed to disembark 
on Franz Josef with no more than eight or nine. One 
of the great features of their plan and the advantage 
of their chosen route was the almost elaborate series of 
d epots which it was their pre�ent intention to erect. 
Their supplies would be moved up from the base to the 
first d epot, and then from:depot to depot until they had 
behind them a long array of well-stocked larders; and 
at the last would require only to carry with them food 
for a few weeks. 

Mr. Alfred C. H armsworth, a fellow of the society, 
was bearing the whole of the largE> cost of this expe
dition and sparing no pai ns to make the expedition 
successful. The ship in which they were to sail from 
t h e  Thames in July was the Windward, the well imown 
Peterhead whaler, built with special reference to ice 
navigation, and consequently of enormous stl'ength . 
Of boats they had several types, foremost, of course, 
being the familiar wh aling boat; next came a copper 
boat, with deep collapsible canvas gunwales, invented 
by the Rev. E. L. Berthon. Then there was an alum
inum boat, built on the liiles of the copper boat, but 

emergency. 
Why does the lonely woodpecker, when he descends 

from his tree and goes to drink, stop several times on 
his way and listen and look around before he takes his 
draught ? No one knows. How is it that the species 
of an ant which is taken in battle bj" other ants to be 
made slayes should be the black or negro ant ? No 
one knows . 

The power of j u dging of actual danger and the free
and-easy boldness that results from it are by no means 
uncommon. Many birds seem to have a correct notion 
of a gun's range, and are scrupulously careful to keep 
beyond it. The most obvious resource would be to fly 
right away out of sight and hearing , but this they do 
not choose to do. 

A naturalist of Brazil gives an account of an expe
dition that he mad e to one of the islands of the Amazon 
to shoot spoonbills, ibises, and other magnificent birds 
which are abundant there. His design was completely 
baffled, however, by a wretched little sandpiper, which 
preceded him, continually uttering his tell-tale cry, 
which at once aroused all the birds within hearing. 

Throughout the day did this individual bird continue 
its self-imposed duty of sentinel to others, effectually 
preventing the approach of the hunter to the game and 
yet m anaging to keep out of the range of his gun.
Philadelphia Times. 

. f . ' .  
The Black Deatb i n  China. 

The symptom s of the disease as it appears there are 

fever, headache, glandular swellings in the neck, arm
pits, and groins, nosebleed, and hemorrhagic spots upon 
the skin. Death takes place in 80 to 90 per cent of the 
cases, and usually within forty-eight hours. This is 
the classical description, in fact, of the plague, or, as i t  
is variously known, the black death, the great death, 
the Bubo plague. We commented upon its appearance 
in the autumn of 1892 in Turkestan, where 1, 300 people 
died of the disease in a small town in six days. It is 
the most frightful of all contagious diseases, yet one 
with which our modern civilization is totally un

familiar. The pathologists and bacteriologists have 
not studied it, because it has been apparently extinct. 
At least it has not made its appearance in any region 
where a scientific student has been enabled to study it. 
Consequently we know almost nothing of its cause or 

Piperazin e  as a Uric-acid Solvent. 

Dr. John Gordon, physicia.n of the Aberdeen General 
Dispensary, has carried out a series of experiments on 
the comparative solvent action of piperazine (the base 
itself), borax, l ithium citrate, sodium carbonate, and 
potassium citrate on uric acid in the form of (1) calcul i , 
t2) deposits, and (3) the artificially prepared substance. 
His investigations differed from those which have been 
previously carried out-pre-€minently by Continental 
physiologists-in that this indicated the solvent action 
of piperazine in the presence of uri ne instead of water. 
The modus procedendi consisted in digesting th e 
calculi, placed in ordinary test tubes containing 10 c.c. 
of normal urine, and maintained by 11 water bath at 
39° C. , with 1, 2, 5, and 7 '5 per cent of the solvent!;. 
Charts are given which exh ibit graphically the re
sults obtained. In the trials with a 7 '5 per cent solvent 
it is seen that sodium carbonate had practically no 
effect, potassium citrate (recommended as the remedy 
par excellence by some authorities iu the uric-acid dia
thesis) was a very little better, dissolving only 4 per 
cent of the calculus in thirty -two hours. borax and 
lithium citrate were close together with 9 and 10 pel' 
cent dissolved, while piperazine is a long away ahead. 
the total loss of the calculus in the same time (thirty
t wo hours) amountin g  to 22 per cent. Where a po,,' 
dered calculus of known composition was employed a 
1 per cent solvent of pi perazine dissolved 96 per cent in 
twenty-four hours. In the earliest stages o f  the experi

ment borax was eq ually effective, but its action ceased 

after eighteen hours. .. 
The summarized results oj: the work-wh ich was car

ried out in the pharmacological laboratory of Professor 

Cash, under a grant from the Scientific Grants Com 
mittee of the British Medical Association-show that 
the solvent action of piperazine upon uric acid under 

similar circumstances was greater than that of the 
other substances employed, while it fur�her had the 
peculiar property of rendering a:n� undissolved residue 
in the case of calculi soft. and pulpy. The effect was 
more rapid and marked as stronger solutions were used 
(up to 7 '5 per cent), though not in direct proportion to 
the increase of strength. This latter fact was held to 
indicate th at piperazine is not entirely oxidized i n  the 
body, a considerable amount being excreted unchanged 
-as was proved by the application of chemical tests. 
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Q Uicksilver Mining i n  Tuscan y. 

The q uicksilver mines of the district of Monte 
Amiata rank among the most valuable and im portant 
mineral I'esources of T uscany. Monte Amiata, the 
Mons ad Meah. of the ancients, is situated in the pro
vince of Grosseto, 36 miles from Siena. 

The mines are found to the southeast of the village. 

J c itutif ic �tntricau. 
tion, of the kiln that are ' firsts' should be sold as such, 
after selection .by the maker. The b uyer or inspector 
eannot always know the grad e of bricks by their looks, 
and as long as bricks are put on the market without 
selection to guarantee uniformity in their quality 
there will be distrust and their general use for 5treet 
paving will be delayed." 

.. . . . . 

43 
The English Language in the United States. 

There has been, from time to time, serious talk in 
England of the reform of English orthography. The 
word is a misnomer in relation to the English lan
guage, for , there is nothing orthographic in it. No 
language, except perhaps the Etruscan, was ever re
duced to such phonetic decay. The sim plest and most 
easily acquired , as a spoken language, of all European 
tongues, its spelling brings the foreigner to despair. It 

It has been clearly proved that cinnibar (the ore of 
quicksilver) was known to the ancient Etruscans, red 
mercurial piglllents having been used by them in 
decoratin g  th eir vases and in such paintiuK8 as the 
frescoes in the rock tom bs of the cities of Saturnia an ci 
Sonllm. MOl'pover, i n  the mine of the Siele, stone im
plC'Il1Emts h ave been found which are held to afford 
proof that the c innibar ore there was worked in the 
flint age. In 1878, when a French company were 
carrying on prospecting operations in the vicinity of 
Castell' Azzara, some human skeletons were found in 
the course of dri ving an ad it, and close by them a gold 
coin beari ng the inscription of Philip of Macedon. 
These facts  would point to the conclusion that the 
cinnibar deposits of the Monte Amiata were known 
and to some extent worked at a period of extreme 
antiqu ity. 

THE ALBATROSS. is impossible for any man who has learned the sounds 
The albatross, a bird of the genus Diornedin(f, and given to the letters, and acquired them in the highest 

of which there are several known species, is character- possible exactness as elements, to go on from that and 
ized by its great size, its powerfully built body, short, learn to talk the language so as to be generally under
thick neck, and long and powerful beak, which is  stood. This is a disgraceful fa,ct, explain it how we 
compressed at the sides and curves suddenly down· I may. To say that our language is the simplest of the 
ward with a sharp hook at the point. The feet are : European tongues in its grammar, i n  its construction 
short, the three toes long and completely webbed ; the I of phras es, and especially in its inflections, is to claim 
wings are long and narrow. The abundant plumage what no one contests ; and that it is the easiest to 
is of a grave color, which varies somewhat, a ccording learn is a common remark by those who have studied 
to sex and age, and also, perhaps, according to the it ; but coupled al ways with the qualifying criticism 
season of _ the year. that the written word gives but a poor indication of 

The revival of mining operations in this district dates 
from the  year 1846, when the accidental d iscovery of 
some pieces of rich cinnibar in the bed of a torrent in
duced a speculator to acq uire the mining rights over 
the surrounding lands, and subsequently to form a 
sl'llall company for the purpose of searching for quick
silver. No satisfactory results were obtained, and with 

The common albatross (Diornedea exulans), of which the pron unciation. Make it phonetically correct, and 
we publish all engraving-for which we are indebted to it becomes the easiest language to acquire in the 
Brehm's " ThierlellPn"-is pure white, except for the world. This is for the foreigner. For ourselves, how
black of the wings and a sprinkling of more or less ever, there is a kindlier service in the elementary edu
brown over the white ground when it reaches a certain cation of our children. As this is now carried on, it 
age. The eye is  dark brown, the bare eyelid pale requires i n  IIIany cases two or three years for a chi ld  to 
green, the beak pinkish white, shadi ng to yellow to- learn to read, and, in not a few, many years to master 
ward the point ; the feet are tinged with red. The the spelling of the language. By a phonetic system 
common albatross is the largest sea bird known, this time is reduced, for any language, to six weeks on 

weighing' from 12 to 28 lb. The usual extent of its an average. The suggestion of the Americanization of 
the exhaustion of the small C'apital 
of about 1,200l. , operations ceased. 
After various vicissitudes the pro
perty was bought at auction, in 
the year 1865, by a Jewish mer· 
chant of Leghorn, Signor Rosselli 
(whose family hold it to the present 
day), for about 3, 0001. ; but no one 
then could h ave foreseen the bril
liant future in store for the mine. 

In fact, in the year 1866 it pro
duced only 58 hundredweight of 
quicksilver, of the value of about 
600l. But gradually the yield in
creased until, in 1876, the produc
tion reach ed 1, 908 hundredweight, 
while in  1890 the Monte Amiata 
district produced 8, 837 hundred
weight, of which quantity about 85 
per cent came from th e Siele mine, 
the balance being the production 
of some mines of secondary impor
tance in the same district which 
were discovered more recently. The 
total production of the quicksilver 
of Monte Amiata during the years 
1866-93 is put at 86, 507 hundred
weight, of the approximate value 
of 800, 0001. , the great bulk of which 
has come from the Siele mine, which 
remains to the present day as pro
ductive as ever. 

The splendid success of this m ine, 
while it stimulated research for the 
same mineral in the surrounding 
territory, which in some cases has 
met with favorable results, was 
also the cause of a plentiful crop of 
lawsuits before the Italian courts, 
involving disputes .as to the rights 
of property in the mine ; but prolonged litigation wings is about 11 ft. , but. one was shot off the Cape of 
proved that the title of its present proprietors could G ood Hope that measured 17� .ft. Its powers of flight 
not be successfully called in question. are extraordinary, as might be presupposed from the 

In connection with quicksilver mining it may be extreme lightness of its hollow wing bones, which are 
mentioned that some fifty years ago q uicksilver was said to be as long as the whole body. Sailors have 
discovered at a place called Capita, about twelve miles many stange notions about it, one of which is that 
from the town of Orbetello, on the south western it sleeps on the wing. 
boundary of the province of Grosseto. A mine was - ' . ' -
opened up under the management of a Cornish mining I Daln agcs for Elc(·trical Shock. 

" captain " named Davy, and for account of an Eng- In March last, while two men were taking a consti
lishman. Some quicksilver was produced, but for tntional in Innsbruck,  they d iscovered a telephon e 
some reason or other the work was abandoned in 1867, wit'e Imnging down to .the ground, when one of t h em 
and continued so until 1893. when the mining rights pieked it up and promptly yelled for assistance. His  
were acq uired by Messrs. Rae Brothers, of Leghorn, friend came to  the  rescue, knocked the  wire out  of  his  
and operations of a prospecting character were COIll- hand with a stiek, and received a shock which ren
menced. The geological formation is the same as that dered him unconscious. On recovering, he found that 
of the mines of Monte Amiata, and the abundant in- the picker up of unconsidered trifles was dead. A 
dications of cinnibar lllet with so far encourage the court of inqu iry has now been held, at which three of 
expectation that the mineral in paying quantity will the officiah; of the 10Gai electric l ighting company were 
be found as the workings advance. charged with culpable negligence. It appears that 

.. , • , • they had been warned several times that telephone 
Brick PaVCDlents. wires above their conductors were broken, but no at-

The Director of Public Works of Philadelphia, Mr. tention had been paid to the matter. The telephone 
James H. Windrim, states in his annual report for wire in question had fallen across the conductor, re-
1893 : " The streets repaved with vitrified bricks, which I suiting in the accident. One of the officials has bAen 
have been subjected to the wear of ordinary business sentenced to one month's imprisonment, the second 
travel, have not lasted five years ; there are bricks in to four months' imprisonment, and the third has been 
these streets disintegrated and gone, while others are discharged. In addition, an indem nity of 100 florins 
in a fair condition to withstand longer wear. If all had has to be paid to the i nj ured man. Noth ing has been 
shown the same endurance, bricks as a material for awarded to the relatives of the dead man. It there
street paving would be in greater favor. The maker fore appears that in Innsbruck it is less expensive to 

knows the quality of his bricks. Those from the por- kill a man than simply to knock him down. 

the English langu age carries with 
it, as the logical consequence, a 
radical reform, which th e insular 
mind is too conservath'e to aecept , 
but which will, when accepted b y  
the expanding branch o f  the rae(-). 
so facilitate the acquisition of the 
language that no excuse will re
main for the cons truction of a new 
universal speech ; and it will at  
once establish the position of  our 
tongue as not only the simplest in 
eonstruction and the wi dest in ex
tent, and, therefore, the most nse
ful, but as the most easily acquired 
of all human langnages. To this 
end, however, the reform must be 
radical. It is trifling with the sub- . 
ject to throw out a u s e l e s s  .qh 
here and a superfluous rn or l th ere ; 
not only must the useless be elimi
nated, but the incorrect and inex

act must be made correct and ex
act ; there must be no two charac
ters for the same sound, or two 
sounds for the same character. The 
ehange must, therefore, be rad ical 
in character, but conservative in 
form. The means of combining 
these conditions is furnished by the 
Merington alphabet. For the silent 
letters it employs italics ; for the 
sounded vowels, accents : and for 
sounded consona nts, modifications 
of the form so slight as not to offend 
the accustomed sense, wh ile they 
convey to the beginner all that is 
requisite in the indication of modi
fication of sound. The prin ted page, 
th erefore, corresponds so nearly to 

the present form that the eye is not offended, the his
tory of the language is kept intact, and the books al
ready printed will have only a slightly archaie charac
ter to those who follow us, while the words once 
learned in the new character will be perfeetly well 
known in the old. That afterward the progressive re
form shall proceed little by little to throw out the nse
less letters, and insist more forcibly on the differ�ntia
tion of the modified, we cannot foresee or provide for 
or a.gainst. What is certain is  th at a reform will come 
when the desire for it has reached the requisite 
strength : and the longer that reform is dela.yed the 
more reckless of conservative conditions it will be, and 
the m ore our immediate successors will have lost. 
And, after all, the changes will be only the putting of 
what we now get in our dictionaries into our text 
books. With this change, however, an intell igent for
eigner can learn English in six months, not only, as 
now, to read it, but to be able to speak it intelligently 
and correctly-an accomplishment which is usually the 
result of years of study. - Centnry. 

Wonde .... nl Speed 0" _"-tlan tic Liners. 

The highest recorded speed on the Atlantic as an 
average for the whole passage is 21 '9 knots per hour, 
performed by the Cunard line steamer Lucania. This 
has now been nearly equaled by her sister ship, the 
Campania, which has just made the passage from New 

York to Queenstown in 5 days, 13 hours, 8 minutes 
over a total distance of 2,905 knots, her average speed 
having been 21 '82 knots per hour. 
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W o n d e rful Speed of a NeW" T o rpedo Boat. Donaldson. The brilliant result of the day's per!orm- and are caused by the slow decomposition of the epi-

The Havock and the Hornet proved themselves able ances proved, it was announced, more successful than dermis, give a beautifully d elicate lace-like picture by 
to do-one a little over 27 knots, the other a little even the builders of the ship had quite expected, and this process_ These skeleton leaves cau be prepared 
over 28 ; but the Daring, built by Messrs_ Thornycroft, surprised them not much less than it astonished every by spreading the perfect leaf over some smooth, soft 
of Chis wick, beat ail records at her trial on the Maplin one else who had the good fortune to be 011 board the surface, and gently striking it with a soft brush_ The 
Sands measured mile, June 23, and attained the unex- Daring. framework of the leaf will soon be left clean and en-
ampled Rpeed of more than 297<l knots. The run was • , • • • tire. 
made against the tide, moreover, and the Daring all Ph otograpby Wllbout a CalDera. One of the beauties of this method of making pic-
the time was blowing off steam hard; as though she There are many who would " take pictures " were it tures is the wide scope given to taste and skill in the 
might, if it h ad been thought necessary to press her not for handling of chemicals and possible staining of matter of selection. The numerous contact and print
powers to the uttermost, have put on certainly another fingers which the development of the image on the ing-out papers, the carbon, bromide and platinotype 
half knot to her top speed. Having, however, as it was, plate involves, and the labor of carrying a camera and processes, are all available, and each in turn is suscep
beaten all records so triumphantly, Mr. Thornycroft the necessary " traps. " But photography offers a wide tible of variation and change until a bewildering 
preferred for the occlJ,sion to let well alone and rest on field for recreation and is gracious to the humblest of variety of prints in different colors and styles can be 
his laurels. There was no possible doubt about the its votaries, as well as to those whose dainty fingers produced. The simplest of all,  ho wever, is the ferro
performance, for it was independently checked point may not be soiled by contact with pyro and other dark- prussiate, or common blue-print. While this does not 
by point by the Admiralty inspectors sent out in the room " messes." It is uot necessary to have a costly always give such exceeding sharpness of line as some 
Daring to report officially on the run, as well as by the "box," or an expensive astigmatic, double back-action picture makers seem to think indispensable, the fact 
special recording instruments set up on board, and by telephotoscopic objective to get lots of pleasure out of I that all the treatment necessary is a thorough wash
a num ber of experts, including Sir Frederick Bram well, one of the many stages of photographic work. With ing in clean water, letting the print, after being press
who watched the behavior of th e Daring, chronograph an ordinary 50 cent printing frame, a sheet of clear ed between blotters, dry in the sunlight, is a strong 
in hand, with the closest interest. The exact figures glass to fit it, a bottle of prepared toning solution, a argument in its favor. 
for the record-breaking run were-from sea mark to package of printing-out paper and a pin,  it is easy to The question of expense lleed hardly be considered. 
sea mark, constituting the Admiralty measured mile- make a fine collection of pictures. Fabrics, laces, The first outlay for a 4 X 5  inch picture would be less 
time, 2'3 minutes; speed, 29 '268 knots; revolutions of leaves of trees, certain flowers and other things can be than $1: 25, and that would supply material enollgh for 
propellers, 395. reproduced, and a little artistic handling will accom- t wenty-four blue-prints, after which the running ex-

There were three high speed trial runs on the meas- plish surprising results. pense of the plant would be almost nothing. -N. Y. 
ured mile in all , after a series of progressive trials to All such reproductions will give a white picture on a Tribune. 

time the mile at various revolutions of the propellers. black ground. For laces, except of the thinnest, most .. '  . . ..  
Sir Henry Layard. The Daring, by the way, is a twin screw vessel. The cobwebby sort, it is necessary to exercise some care in 

records of the first two high speed trial rune were : NO' j handling. Lay the frame face down, with the back 
1. A gainst the tide-time, 2 '76 minutes ; speed, 28 '214 out. Put in the glass, and then lay the lace you wish 
knots; revolutions, 383. No. 2. With the tide-time, a picture of on the glass, being careful to see that it is 
2'6 minutes ; speed, 28 '571 knots; revolutions, 385. The smooth. Then put in the paper, film side to the lace, 
final and record-breaking run of 29,14 knots, or 33� and then the back goes in place, and is fastened by its 
miles per hour, was made against the tide, with a slight flPrings. The pin is to be stuck in a corner on the face 
sea, and against a strong breeze. In spite of the tre- of the frame, standing straight up, and when the frame 
mendous pace, the vibration of the little vessel,  as she is held so that the pin casts no shadow, the sunlight is 
literally tore ahead through the water, was practically falling squarely on the lace and the paper. When 
i nsignificant, and the Daring could have fought her the paper not covered by the lace is black, take out 
guns throughout without inconvenience to steadiness the sheets and follow the directions on the bottle of 
and accuracy of aim. 

. 
toning solution. 

The Daring'S trial trips were carried out under the In reproducing leaves it is well to expose them to 
personal supervision of Mr. John Thornycroft, Jr. , and direct sunlight for some time before placing them in 
Mr. S. Barnaby, and among those present on board to contact with the sensitized paper, in order to be sure 
witness the day's work were Sir Frederick Bramwell, there is no moisture on them, dampness having a bad 
Mr. H. O. Arnold-Forster, M. P. ,  Professor Crookes, effect on the paper. For greater convenience the 
F. R. S., Professor Vernon Boys, Mr. J . T. Thornycroft, leaves are sometimes fastened to the glass in the frame. 
Sr. , who himself designed the Daring, and Mr. John Skeleton leaves, which are often found in the woods 

The Right Honorable Sir Austen Henry Layard, ex·· 
plorer, archreologist, diplomat, and art critic, d ied at 
his London residence on the 5th of July, after an ill
ness of several weeks. He was born in Paris in 1817. 
After studying law h e  started on an exploring tour in 
1839. The British Museum owes some of its chief 
treasures to this tireless explorer. His works on Nine
veh gave him an e nviable reputation, and as they were 
charmingly written, were extensively read both in 
Europe and the United States. Sir Henry's edition of 
Kugler's " Italian Painting " is a very authoritative 
work. He was connected with the British embassy in 
Constantinople from 1849 to 1852, and was Under Sec
retary for Foreign Affairs in 1852 and from 1861 to 1866. 
In 1869 he was appointed minister to Spain. He was 
ambassador to Turkey from 1877 to 1880. He was Lord 
Rector of Aberdeen University in 1855-56. During the 
latter part of his life Sir Henry lived much of his time 
in Venice. 

RECENTLY PATENTED INVENTIONS. 

Rallway Appliance!'. 

C A R  F E N D E R. -Wil1iam V. Cleary, 
Ncw York City. This fender is normally held a little 
distance above the track, but may be instantly released 
from the platform, when it springs downward into close 
contact with the track, so that nothing can pass beneath 
it. It has an inclined front end, is made of a ligbt frame
work covered with netting, and held to slide vertically 
on parallel shafts supported beneath the car, arms con
necting the shafts with the fender, while thMe is a spring 
for depressing the arms, and a catch rod connected 
with one of the arms extending np through the car 
1I00r. 

PILOT BAR LIFTER. -Peter G. Cotter, 
Yuma, Leonidas Holladay, Pima, and Ransom J. Dun
can, Yuma, Arizona Te't A cylinder connected with 
the steam or air supply"is mounted at the front of the 
locomotive, iu such way that its piston may either di 
rectly or through a cam be made to lift the pilot bar, the 
cylinder being capable of an oscillatiug or swinging mo· 
tion to accommodate the movement of the pilot bar 
to either side, and the mechanism being under the con
trol of the engineer in the cab. The improvement ren
ders its unnecessary for the brakeman to mount the 
cowcatcher to make a coupling with the pilot bar. 

CONDUIT ELECTRIC RAILWAy. -John 
H. Tyrrell, New York City. According to this improve
ment the slotted conduit has a metallic supportiug tube 
with diverging lIanges at its lower side, there being an 

MACHINE FOR TEACHING TELEGRA
PHY.-Thomas M. Crepar, Clare, Mich. Upon a case 
haVing a slot in its upper side is a receiving instrument, 
there being also on the case a circuit breaker having an 
arm projecting through the slot, the arm being engaged 
by projections on a traveling belt, one end of which is 
supported in the case and tbe other end on adjustsble 
pulleys outside of the case, the belt being driven by a 
clock mecharusm. By this means telegraphy may be 
rapidly, accurately, and mechanically taught, the ma
chine being adjustable for 1\ greater or less capacity of 
words or characters, and for the desired speed. 

Meclu inj cal .  
STOP MOTION FOR DOUBLING FRAMES. 

-EliBB Richards and Robert Lucas, New Orleans, La. 
This iuvention relates to spinning machinery, nnd com
prises two rollers between which pass strands, slivers, or 
sheets, and locking devices with movable and stationary 
portions for holding the rollers, the movable portions 
normally locking with the fixed portions, and being held 
in disconnected position by the strands, slivers, or sheets, 
in such a manner that, on the breaking of one of the 
strands, slivers, or sheets, the rollers will be held immo
vable. This stop motion is automatic, and prevents 
single strands from passing through the drawing rollers 
in case one of the strands breaks. 

Agricultural. 

PULVERIZER AND HARROW. -Albert 
open bottomed clamp embedded in insulating material D. Powers, Owensborough, Ky. In this machine rows 
within tube, the line wire being held by the clamp aud of teeth are located at the front and rear of a wheel
projectmg from the insulating material in such mauner supported frame, the teeth being actUllted from the same 
that easy contact may be made with the line wire, whict. driving mechanism and alternately operated, being raised 
is perfectly protected .and inslilated. Means are also by the driving mechanism and dropped by gravity. The 
provided for eBBily shiftiug the trolley from Slde to teeth are so shaped that the front ones act as a series of 
side, and the construction is such that the trolley may be hoes and the rear teeth act in the capacity of a rake. All 
easily disconnected and the brakes applied. of the teeth may be readily raised from the ground when 

REFRIGERATOR CAR. -Ferdinand E 
the mac�ne �s to be mo�ed from on� field � another. A 

. . constructIon IS also prOVIded for whIch WIll enable the 
Cand.R, New York CIty. In thIS car a hatch is arranged I machine to pass over young plants and cultivate the 
1�,Jthe roof above the 

.
ice crate, there being superposed air ground at each side of the plants. 

tight doors for closmg the hatch and a recess frame 
rigidly secured to the top of the car over the hatch, while 
a lid made in two sections is hinged to the screen frame 
at the center. The arrangement is such that a low or 
high temperature is secured by means of a constant and 
natural circulation of dry air, the temperature being 
maintained with great economy. 

Electrical. 

TELEGRAPH REPEATER. -Alfred D. P. 
Weaver, Jackson, MISS. This invention relates to in
struments to cause a message coming over one line to be 
repeated over another line without the aid of an interme
diate operator. The improvement consists in the pecu
liar construction and alTangement of partS and of the 
circuits and their connections, the object being to 
cheapen aud simplify. the instrument, reduce the number 
of connections, economize the local batteries, reduce the 
liability of failure, avoid mutilation of signals, amI en
able it to be more easily uuderstood by inexperienced 
operators. 

Mi scella neous. 

PNEUMATIC GRAIN C ONVEYER. -Fred-
eric E. Duckham, Millwall Docks, London, England. 
This is an improvement on a former patented inventioll 
of the same inventor, of an apparatus for loading and 
unloading ships' cargoes, and consists in the combina
tion _with oscillating two·chambered air lock delivery 
boxes of pneumatic apparatus working by exhaustion, 
with means whereby the conveyance of grain is effected 
by a current of air under pressure, the means comprising 
a closed chamber into which the air lock delivery box dis· 
charges, supplied with air under pressure and containing 
a nozzle with air supply sleeve immersed in the grain 
and connected to a conveying pipe leading to the place 
of delivery. 

PNEUMATIC GRAIN CONVEYER DELIV
ERY ApPARATUS.-This is a further patent of the same 
inventor for an improvement to cause equilihrillID of air 
pressure to be automatically established between the ex-

hausted hopper and the chamber of the air lock delivery 
box about to be 1llled therefrom before the chamber 
arrives at the 1l1ling position. This invention is also 
an improvement on a former patented invention of the 
same inventor 

SHOE FASTENING. -Thomas U. Wal
ter, Huntington, West Virginia. The shoe body, accord
ing to this improvement, has an upper lIap with button 
hoies, each having a downwardly and · outwardly project
ing keeper portion, while an elastic member so connects 
a button-hOlding lIap with the shoe body that when this 
llap is pulled on it moves diagonally outward and up
ward. The heads of the buttons on the button fiap are 
adapted to register with the inlet portions of the button 
holes in the upper llapjwhen the lower fiap is pulled up
ward. The fBBteners are all engaged or disengaged by a 
single movement of the fBBtcner holding lIap portion of 
the shoe. 

HEATER. - Harriet C. Cowdrey, New 
York City. This is a simple device in which a lamp is 
employed to heat a hall or other apartment, without 
vitiating the air. A shell having a series of openings 
is provided with a shield fitting tightly around the lamp, 
the shell having near its lower end a row of openings for 
the admission of air, while openings near its upper end 
permit the egress of the heated air. A pipe from near 
the upper end of the shell leads either to the chimney 
or out of a window. 

ICE CUTTER. -John G. P. Putnam, 
Claremont, N. H. In a main frame is journaled a driv
Ing shaft, with which is geared a propelling shaft car
rying propelling wheels and a shaft carrying a circular 
saw, there being hiuged runners for raising and lower
ing the main frame. As the operators turn the main 
driving shaft a simultaneous forward movement is 
given to the frame and a rotary motion to the saw, to 
cause the latter to cut the ice BB the machine moves for
ward. 

BUCKSAW FRAME. - T h o  m a s  C. 
Knowles and William J. Adams. Newton, Mass. The 
frame proper, according to this improvement, is  made 
of a single lIat piece of steel, bent in proper shape to 
form a handle bar, middle portion, and end bar. On the 
upper portion of the handle end a second handle is adjust
ably held by a set. screw, a suitable handhold being also 
secured on its lower end. A light and comparatively 
strong saw frame is thus 'afforded, which may be made 
to serve in cutting logs of considerable thickness. 

PIPE H OLDER. -John B. Davis, Mo
line, Ill. This is a device for holding a stove or furnace 
pipe securely in the chimney, and also to fasten the 
sections of the pipe in position to form a gas and dust 
tight joint. A bar secured to the pipe projects between 
the pipe and a thimble, th.. bar having an inwardly 
extending hook receiving the pipe and an (lutwardly 
projecting lug extending through the thimble. 

RUBBER HAND STAMP. -Robert S. 
Hall, New York City. This stamp has a fiexible rubber 
backing of cellular structure, its walls connected at all 
poiuts of intersection and juncture with the outer mar
gin, while the walls and the outer margin have trans
verse perforations, whereby a lighter and more e)!Ultic 

backing is afforded, giving the necessary resiliency and 
lessening the cost. 

MARKING TOOL. - Louise Schaefer, 
Oneida, N. Y. This is an inexpensive and simple tool 
having a spur wheel adapted tol penetrate ' the fabric to 
be marked and pick up pigment from a marking board 
on the under 8ide of the fabric, and having also a chall<; 
holder in which chalk is held adjustably to mark the 
upper side of the fabric over which the tool is run. The 
spur wheel may be placed in ad,ance of or behind the 
chalk holder, or the wheel may be dispensed with and 
the chalk holder alone used. 

REGISTER FOR BASKETS, ETC.-Aus
tin B. Culver, Westfield, N. Y. This improvement Is 
more especially designed for registering the count of 
baskets of grapes BB ,they are passedlinto"the cars, less· 
ening ·the labor and saving the time of the operator, 
while insuring the keeping of a proper tally. Combined 
with a sliding and spring·supported table is a dial calTY
ing a ratchet wheel, a lever loosely pivoted and having 
a pallet head engaging the ratchet wheel, and a spring. 
pressed pitman connecting the lever with the table. 

WATER CLOSET SEAT.- Patrick J. 
Cahill, Utica, N. Y. This is a seat which may be quick
ly and conveniently fitted upon the bowl, the spud of 
the bowl and th� spud coupling being utilized as fasten
ing devices, or an equivalent of the spud, and the seat 
being so connected with the bowl that it is adjustable to 
any sizc bowl. The construction is such that when 
either the seat or its cover is opened, partially or entire· 
Iy, the hinges will not be placed under undue tension. 

SASH WEIGHT.-George S. Sergeant, 
Greensborough, N. C. This invention provides a method 
oi/connecting and interlocking two or more short or light 
weights to form a heavier weil(ht, no bolts, rivets or 
knotted'cords being employed for connecting the weights, 
and the sectional weights being as cheap as the old style 
single weights. All of the weights, in each of several 
forms, may be used as taken from t.he mould, and a sec
tional weight of given diameter weighS almost the same 
as a solid non-sectional weight of the same length. 

PENHOLDER. - Edwin P. McCollom, 
David City, Neb. The holder proper, according to  this 
improvement, is formed of a rod having a head with in
termediateandlreturn wings with a pen!seat between them, 
while a sleeve sliding on the head incases and compresses 
it to clamp the pen. The pen may at any time be con· 
veniently discharged from the holder without soiling the 
hands or it may be incased and put in the pocket when 
not in use. 

TENT AND SUPPORT. - Patrick F. 
Noonan, Fort Stanton, New Mexico. This tent has a 

central tubular support capable of nse as a stoTe pipe, 
dispensing with the ordinary pole and tripod. The cap is  
so arranged as to obviate the necessity of its removal, and 
to prevent leakage in wet weather, the improvement 
providing for a stove in the center of the tent and the 
utilization of the greatest possible portion of the space. 

NOTE.-Copies of an y of the above patents will be 
furuished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, aud date 
of thi� paper, 
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NEW BOOKS AND PUBLICATIONS. 

CLINICAL MANUAL FOR THE STUDY OF 
DISEASES OF THE THROAT. By 
James Walker Downie. M.B. New 
York : Macmillan & Co. 1894. Pp. 
xvi, 268. Price $2. 50. 

This work is a clinical manual which, from the stand
point of the physician, seems to be very attractively pre
sented. Of late years the throat has been much more au 
object of interest than in older days, and the bearing of 
throat di8eases on the entire nervous sYFtem, and even 
on the intellect itself, are fully recognized. It is not too 
much to assume that this work, in view of the general 
interest now taken in the throat, will find a place in many 
libraries other than those of the physician or specialist. 

HEADWATERS OF THE MISSISSIPPI . By 
Captain Willard Glazier. Chicago 
and New York : Rand, McNally & 
Co. 1893. Pp. 527. Price $2. 50. 
No index. 

A much vexed subject, the source of the great American 
river, is here treated from the historical point of view as 
well as from the geographical one. The book is enliv
ened by very numerous illustrations, graphically showing 
the scenery and the adventures of the exploring parties in 
the wilderness, and the grounds for believing that Lake 
Itasca is not the nltimate source of the Mississippi are 
given in detail. 
CELESTIAL OBJECTS FOR C OMMON TEL

ESCOPES. By the Rev. T. W. Webb. 
Revised and greatly enlarged by Rev. 
T. E. Espin. In two volumes. Vol. I. 
London and New York : Longmans, 
Green & Co. 1893. Pp. xvii, 233. 
Price $1. 75. No index. 

The Rev. Mr. Webb's work has now rcached the fifth 
edition. A very short biographical note of the author, 
now deceased, with his portrait, is a feature to be noted. 
By common telescopes achromatics with apertures of 3 to 
5 inches are meant. Thc book treats of the instrument 
and mode of observation, and then goes on with the 
treatmcnt of special objccts of view in the planetary 
worlds as well as comets and meteors. 

SCIENTIF lC AMERICAN 
B U I L D I N G E D I T I O N . 

J U L Y, l 8 94.-(No. 105.)  

TABLE OF CONTENTS. 
1. An elegant plate m colors showing a half stone and 

half frame summer cottage erected at a cost of 
$4.500. Perspective views and floor plans. Mr. H. 
Howard, architect, New York City. An attrac
tive design. 

2. Plate in colors showing a Queen Anne dwelling at 
Melrose, Pa., recently erected for W. n. Miller, 
Esq. Perspective elevation and floor plans. Cost 
$8.500. Mr. A. M. Walkup, architect, Phila
delphia, Pa. 

3. Full page engraving of Nonsuch Palace. 
4. A half-timbered house at Rosemont, Pa., recently 

erected for John H. Converse, Esq., at a cost of 
$11,000. Perspective elevation and floor plans. Mr. 
T. P. Chandler, Jr., architect, Philadelphia, Pa. A 
handsome design. 

5. Engravings and floor plans of a cottage at Jamaica, 
L. I., recently completed for B. S. Waters, Esq. 
A popular design of American style. Cost $5,800 
complete. Messrs. Ditl .. :!.S & Obornc, architects, 
"Brooklyn, N. Y. 

6. Residence at Yonkers. N. Y., recently erected for 
Cheever N. Ely, Esq. Perspective elevations and 
floor plans. Mr. Augustus Howe, architect. New 
York. A pleasing design. 

7. A dwelling at IIackensack, N. J., recently erected 
for Mrs. Maria Bogart. Perspective elevations and 
fioor plans. Mr. W. L. Stoddard, architect, 
Tenafly, N. J. A model design. 

S. A colonial cottage at Hartford, Conn., erected for 
W. F. Goody, Esq. An attractive design. Floor 
plans and perspective elevations. Cost $�,750 
cOlIlplete. Mr. Henry D.  IIooker, architect, New 
York City. 

9.  A residence at Edgewater, Ill .,  recently erected for 
G. F. Lange, Esq. Perspective elevations and floor 
plans. A pleasing design. 

10. A residence at Bryn Mawr, Pa., recently erected for 
Prof. Herbert W. Smyth. Three perspective ele
vations and floor plans. Cost complete, $6,500. 
Mr. J. C. Worthington, architect, Philadelphia, 
Pa. 

1 1 .  A picturesque country cottage at Greenwich, Conn. 
Perspective elevations and floor plans. Messrs. 
A. II . Throp & W. S.  Knowles, architects, New 
York City. An attractive design. 

12. Design for a stairway. 
13. Miscellaneous Contents : The paSOling of the carpet, 

illustrated.-Why not remodel the old home? illus
trated.-Mott�s H Sunray" steam boiler� illustrated. 
-Modern brick machinery.-The " Ideal" sash 
pulley, illnstrated.-Improved wood working ma
chinery, illustrated.-Elevators for the New Com
mercial building, Philadelphia. - Architectural 
wood turning, illnstrated.-The Beveridge cooker, 
illustratcd.-The Varicty wood worker, illustrated. 
-The " Monarch" fireproof partition, illnstrated.
View of the Hotel Phamix, Winston, N. C. 

The Scientific American Architects and Bnilders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, eqnal to about 
two hnndred ordinary book pages ; forming, practi
cally, a large and splendid MAGAZINE OF ARCHITEC 
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modem Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., PUBLISHERS, 

361 Broadway, New York. 

J't itut if i t  jtUtritau. 45 

'J'he charge jor Insertion under this head is One DoUar a line 

fOT each insertion ; about eight words to a line. Adver

tisem.ents must be received at publication office as earlll as 

'I hwrsdav mornirtQ to appear in the jollowino week's issue 

., G. S." metal polish. Indianapolis. Samples free. 

Stave machinery. Trevor Mfg. Co., Lockport. N. Y. 

For best hoisting engine. J. S. Mundy, Newark, N. J. 
Microbe Killer Water Filter. McConnell Filter Co . , 

Buffalo, N. Y. 

Wanted, a Cuffee Pulper or Huller for plantation use. 
P. O. Box 196, Huntington, Mass. 

Distance Reading Thermometers.-See ill us. adver ... 
tisement, page 32. Ward & Doron, Rochester, N. Y. 

Screw machines, milling machine8. and drill presses. 
The Garvin Mach. Co., La;',ht and Canal Sts., New York. 

Centrifugal Pumps. CapaCity, 100 to 40,000 gals. per 
minute. All sizes in stock. Irvin Van Wie, Syracuse. N."\' . 

Patent for Sale-Wire implement, useful in all fruit 
and agricultural sections. M. S. Moremen, Switzerland. 
Florida. 

Emerson. Smith & Co., Ltd., Beaver Falls, Pa . •  wi1 l 
send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

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

'rh e  best book for electrjcians and beginners in elec

tricity is U Experimental SCience,"by Geo. M. Hopkins. 
By mail. $4 j Munn & (;0., publishers, 361 Broadway, N. Y. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc . •  address 
J. S. & G. F. Simpson. 26 to 36 Rodney St . •  Brooklyn, N. Y. 

Competent persons who deSIre agencies for a new 
popular book. of ready sale, with handsome prOfit, may 
apply to Munn & Co., ScientifiC American office. 361 
Broadway, New York. 

Patent Electric Vise. What is c1aimed, is time saving. 
No turning of handle to bring jaws to the work, simply 
one sliding movement. Capital Mach. '1'001 Co., Auburn, 
N. Y. 

arSend for new and complete catalogue of SCientific 
and other Books for sale by Munn & Co., 361 Broadway. 
New York. Free on apvlication. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
In ��ir

d
ia.,� o�J't�';s��';.,J

a
E' r����:ili�:r 

ti:;'�
u
����id � repeated ; correspondents will 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. 

Buyers wishing to purchase any article not advcrtised 
in our columns will be furnished with addresses of 
houses mannfactnring or carrying the same. 

Special 'Vritten Info l'mation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American SU I'plements referred 
to may be had at the office. Pnce 10 cents each. 

Books referred to promptly snpplied on receipt of 
price. 

llli nera]s sent !!or examination should be distinctly 
marked or labeled. 

(6153) A. H. M. asks : 1. How can shel
lac be thinned after it has become thick ? A. Add alco· 
hoI. 2. Suppose a bullet be fired perpendicnlar to the 
suriace of a flat rock. Will it rebonnd with as much 
force as it went, and what per cent ? (Provided the stone 
fired at were considerably harder than the bullet.) A. 
No. 'l'he lead will flatten or go to pieces and develop 
heat. 3. How can iron and brass be soldered together, 
using common solder ? I have tried the n.ual way, but 
can't make it work. A. If the iron is wrought iron, use 
soldering acid. If cast, you cannot make a good job of 
it. 4. Is it tme that putting oil on the strings of a ten
nis racket improves the racket ? A. This is considered 
good practice, as tending to preserve the strings. 5. I con
nected several small motors with the terminals of an in
candescent lamp (rnn by an alternating current) in place 
of the lamp. The motors merely buzzed. I tried sev
eral methods of connection and finally hit upon the 
shunt method. The motors all started up violently. Why 
was it that the alternating current would not make them 
go when the shunt would ? A. The relative lag of the 
parallel coils and cores is the cause of the working. 6. 
Is there such a thing as a pea sheller ? A. Such have 
been invented. 7. What is the lifting power of the 
average man of 21 ? A. Perhaps 250 pounds. It de
pends on the conditions of the lift. 

(6154) F. L. B. writes : I wish to pump 
a qnantity o f  water into a tank abont 2 0  feet high, using 
a small gasoline engine for the motive power. Please m
form me which will require the more power, to have 
the pump on the ground and use it as a force pump or 
have it at the top of the tank and draw the water np by 
suction, the water being pumped from a pond near by. 
A. There will be no difference in the actual power re
quired in either position of the pump. The convenience 
of always having the suction pipe fnlly charged, or if 
not charged, of easy charging by the pump alone. is 
always a recommendation to set the pump as near the 
water level as possible or convenient. 

(6155) F. W. writes : On June 28, in my 
capacity as display man for the weather bureau, I hoisted 
two marine signal lights, one white and one red. In the 
morning on taking the lights down I noticed t.hat the 
white light had attracted thonsands of small insects, the 
lower part of the lantern being covered, while the red 
light which hung only two feet below had attracted none. 
When the red light hangs alone it is nsually covered with 
insects in the morning. as the white light was on the 
above occasion. A. It has been noticed that insects that 
are attracted by bright lights in the open air circulate 

aronnd and above the light before coming in contact with 
it or its lantern. The glare of the white light would par
tially blind them as to the presence of the red light 
above, and the insects would lodge against it in their 
erratic flight above the white light. 

�6156) V. G. A. asks why it is that cop
per runs free from blow holes from the smelting furnace 
into' the ingot, and then when you remelt and cast it. it 
is full of blow holes. A. Copper vaporizes or boils at 
temperatures above its hIgh melting heat. In casting 
ingots a lower temperature is used, on account of the easy 
flow of the copper into the open ingot mould. The open 
top and iron body of the mould allows the cQPper to 
solidify from the bottom and the vapors to readily free 
themselves at the liqnid surface, which is the last to 
solidify. On the contrary, when casting copper in sand 
or other close moulds, the whole surface of the casting 
commences to solidify at the instant of contact with the 
surface of the mould, and thus imprisons the vapors or 
gases within the body of the metal. Two to three per cent 
of tin added to the copper just as the metal begins to melt 
makes the copper more fluid and reduces the melting 
temperatnrc. This allows the metal to flow more freely 
into the sharp parts of the mould and gives better vent 
to its contained gases. Such castings have the valne and 
properties of pnre copper for most purposes, with the 
additional qnality of solidity. 

TO INVENTORS. 
An experience of forty-to ur years. and the preparation 

of more than ODe bundred th ousand applications for pa'" 
tents at borne and abroad, enable us to understand the 
laws and practice on both continents. and to possess un
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be bad on application. and persons contemplating the securing of patentst either at home or 
abroad. are invited to write to this office for prices 
which are low. in accordance with the times and our ex
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTH'lC AMERICAN, 361 Broad
way, New York. 

I N DEX OF INVENTIONS 
For wblcb Letters Patent ot tbe 

UnUed S t ate" ..... ere Gran t e d  

July 10, 1894, 
£ N D  EACH BEAKING 'rHA'r DATE. 
[See note at end of list about copies of these patent •. ] 
Air brake, F. L. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,825 
Alkali. apparatus for manufacturing caustic, I. L. 

Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.617 
Amalgamator and settler, G. W. Strong . . . . . . . . . . . .  522,807 
Animal trap. A. J. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522.602 
Asphaltum pipe, machine for the manufacture 

of, J. & D. J.  Sbultis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,946 
Awning frame. door, J. Zerfas . . . . . . . . . . . . . . . . . . . . . .  522.817 
Bag frame. F. W. Heilmann . . . . . . . . . . . . . . . . . . . . . . . . . 522.832 
Bat.teries, sectional cam for ore, M. I. Cortright . .  522.880 

(6157) F. O. W. says :  Would you �:�i:i��ir.i':r� �.;';;,
a
e���, ��liIfic. A. E. Krause . . .  522,736 

kindly tell how to remove freckles from one's face and Bearing. roller. F. S. Church . . . . . . . . . . . . . . . . . . . . . . . .  522,648 
hands ? A. The following is qnoted by New Remeaies X���l���lT.i�'f�JD�·�

a*�ifl��usieiil:::::::::::.:: : ��:�g� 
from a German medical journal : Sulphocarbolate of zinc, Beehive, Aikin & Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,772 
2 parts ; glycerine, 25 parts ; rose water, 25 parts; spirits, �r�M����i\?v.'1i:bk�.�:V?��: : : : : : : : : : : : : : : : : : : : : : : g��:� 
5 parts. D{esolve and mix. The freckled skin is to be Bicycle. T. Miller. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,610 

anointed with this twice daily, the ointment being al- Xi��e:;p�:;��:cwfi>J'o�eii:eft: H·"il.':::::::::::::: : :  g�:fu;� 
lowed to stay on from one-half to one hour, and then ��n�r�

la��e
o���i::;l>go{f:i.ener. A. Harley . . . . . . . . . .  522,593 

washed off with cold water. Anremic persons shonld BOiler. Smith & Goldrick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,805 
also take a mild ferruginous tonic. In the sunlight a Bolting machine. L. C. Bonnot . . . . . . . . . . . . . . . . . . . . . .  522,702 

dark veil should be worn. ��m� �?:�!¥fi,����\�:: t· ��L����ri'n : : : : : : : :  : :: :  ��:� Bouquet holder. A. L. Marston . . . . . . . . . . . . . . . . . . . . . . 522.910 
(6158) A. H. L. asks : 1. What horse Box. See Electric distribution box. Miter box. 

Box st rap. J. A .  Bowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522.875 power are the motors on the trolley cars usually ? A. 
They vary. Two 25 horse power motors are often used. 
2. How many amperes current would they require to 
operate them on a ten mile road, the road being wired 
in the most economical manner possible without losing 
energy, with either the three voltages, 500, 1,000 and 1,500 ? 
A. Your conditions are incompatible. If there were as you 
stipulate no loss of power, the amperage asked for wonld 

50 >:746 5Ox'746 
for 50 horse power be respectively a ----- b ----

50 X 746 
500 1000 

and e --. But the cars are really run at snch high 
1500 

power and there is always a loss on the.1ine. 3. What 
size wire, and also what would be the most economical 
manner of wiring 10 miles of road (taking into considera
tion the cost of wire, and the amount of power lost 
throngh resistance) at the three voltages 500, 1,000, and 
1,500 ? A. It depends on the number of cars to be run. 
The wires must be made larger, as more cars are nsed 
for the same loss of energ-y. 

Brake. See Air brake. Car brake. 
Brake, F. D. Verran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522.682 
Brush making. method of and means for prepar-

ing bristles for, A. S. Miles . . . . . . . . . . . . . . . . . . . . .  522,6IW 
Buckle and trace support, harness, W. Brady . . . . . 522,876 
Building construction. T. O'Shea . .  ' " . . . . . . . . . . . . . .  52'.&.61:{ 

���\���':{:;a��
i
J.

P�;��lh�!m!.���.�: : : : : : : : : : : : : :  g�:� 
CalCimining, manufacture of material for. E. 

Watson . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,634. 
Camera. See PhotographiC camera. 
Can. See Oil can. Shipping can . 
Cane weaving machine. diagonal, H. B. & E. Mor-

ris . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  522,7(0 
Can anti-oscillating attachment, street, B. F. 

Chollar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,929 
Cal' brake, G. W. Kramer . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,665 
Car chair revoluble reclining, A. B. Macklin . . . . . . .  522.608 
Car coupling. W. K. Ki!!ht . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,940 
Car couplin!!, J. M. Stark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522.954 
Car feuder. L. Q. C. Lamar . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,905 
Car pilot, R. A. Crawford . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522.932 
Car wheels. making composite, N. Wasbburn . . . . .. 522,633 Carbonating apparatus, fluid, L. W. Putrer . . . . . . . . . 522.673 
Carburetor, O. Vanorman (r) . . . . . . . . . . . . . . . . . . . . . . . .  1] ,430 
Cartridge packet. J. P. Lee . . . . , . . . . . . . . . . . . . . . . . . . . .  522.603 
Cartridge packet holder, J. P. Lee . . . . . . . . . . . . . . . . . .  522.604 
Case. See Cig-ar case. 
Cash carrier. J. R. Pollock . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,917 
Cash register. C. J. Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,823 
Caster. W. H. Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.810 
Catch plate or striker, J. K. Clark . . . . . . . . . . . . . . . . . .  522.878 
Chair. See Car cbair. Dental chair. 

(6159) D. writes : It is reported in the Chair, '1'. H. Costello . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,652 
Chart for hotels, room. A. H. Leach . . . . . . . . . . . . . . . .  522.793 technical papers that about 160.000 cubic feet of gas is 

converted from one ton of average coal, but we find that 
only 7,000 to 10,000 cubic feet of illnminating gas is made 
available in gas works for commercial supply. Will you 
please inform me if these figures are correct and what 
becomes of this large difference of gas prodnct ? A. The 
large yield quoted refers to prodncer gas. This is made 
by blowing a mixtnre of air and steam through coal, 
which is thereby kept incandescent and bnrns. The 
prodncts of combustion inclnde hydrogen, carbon mon
oxide and some carbonic acid gas and all the nitrogen 
of the air used. Such gas is of very low quality and only 
available in metallurgical and similar processes. 

(6160) E. F. C. asks : How many am-
peres pass OIl a 500 volt lamp circnit with nine 54 volt 
lamps in the series ? A. It depends on the size of the 
lamps. Assuming them to be 450 watt lamps, then a 
current of S.'0.l amperes is required. 

Chocolate dip or coating tray. D. Il"'. Gerbereux . . . . 522.788 
Cigar case, pocket, �'. Cronenwett, Jr . . . . . . . . . . . .  . 522,881 
Cigar lig-bter. electriC, Eberhard & Schimkatt . . . . .  522,934 Cigar lighter, electric, Reiff & Munk . . . . . . . . . . . . . . . . 522.9]9 
Cigar mould, F. C. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,912 
Cigarette machine, F. J. Hagan . . . . . . . . . . . . . . . . . . . . •  522,895 
Cigarette machine, A. P. & E. P. Scaramanga . . . . .  522,620 
Circuit closing device, P. J. Walsh, Jr . . . . . . . . . . . . . . 522,632 Clamp. See Rope clamp. 8IrR·�����.�t�.�e:
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Clipping machine, hair. O. Olsen . . . . . . . . . . . . . . . . . . . .  522,765 
Clocks, electric synchrouizer for, L. V on Orth . . . .  522,724 
Cloth napping and brushing roller, L. Clarenbach, 
Clol�e;" d .... ie�: ii: j": Baiiey·:. :::::::::. '::.'. ':. : 522.576: g�:�i� 
Clutch, frictional and positive. W. E. Chalfant . . . .  522,587 
Coal dump. J. J. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522.�40 
Coin carrying envelope. Fiaon & Illingworth . . . . . .  522.75a 
Coin holding.and delivering device, C. C. Earni8t. 52'2,�;.m 
Coin package, W. If'. Beasley. . . . . . . . . . . . . . .  . . . . . . . .  522,ti4:{ 
Coin package delivery device. C. H. Wood . . . . . . . . . 522.l;Hi 
Collar. borse, N. Cunningham . . . . . . . . . . . . . . . . . . . . . . .  522.6&J 
Conveying apparatus traveling chain, A. L. Rad-

ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522.854 
Cooker, jelly, L. G. Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . 522,731 
Cooking device for fruit canning, F. M. Anderson 522,748 
Cooler. See Liquid cooJer. 

(6161) W. E. C. asks : Will steam heat Corkscrew, C. Puddefoot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,672 
Corn sheller. (; . W. Packer . . . . . . . . . . . . . . . . . . . . . . . . . .  522,66� at 100 pounds pressure draw the temper from steel or 

brass springs, supposing that the sprml'" are working in 
the steam? What is the temperature of steam at 100 
pounds pressurc ? A. Y cs. Steel springs, if made some
what harder than the usual spring temper, will last a year 
or two, depending upon their work. With considerable 
movement they soon lose their tension, and after a few 
times setting up, lose their strength. Brass springs are 
of little value at the temperature of steam heat. Steam 
at ]00 pounds pressure has a temperature of 3B8° Fah. 

Coupling. See Car coupling. 
Cradle, child 's swinging, W. Dewey . . . . . . . . . . . . . . . .  522,783 
Cranberry picker, J. 1\1. & �. B. Moody . . . . . . . . . . . . . .  522,B42 
Crane, electric, E. Hopkinson . . . . . . . . . . . . . . . . . . . . . . .  522,835 
Crane, overhead traveling, J. R. Morgan . . . . . . . . . . . 522,913 
Culti vator, garden, E. Wood . . . . . . . . . . . . . . . . . . . . . . . . . 522,868 
Current ' interrupter for hIgh potential circuits, 

E. Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.865 
Current nlOtors, means for regulating alternat-

ing, E. M. Bentley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,820 
Current separator, L. F. Johnson . . . . . . . . . . . . . . . . . . .  522,837 
CUIT) comb, C. H. Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.578 
Cutter. See Veterinary tooth cutter. 
Davit, automatic boat. F. Ench et al .  . . . . . . . . . . . . . . . 522,787 
Dental chair, D. Stuck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,922 
Desk. T. McCarthy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.&19 

(6162) C. E. P. says : Kindly inform me B������:;-t. :l�e������:�i
c
���: . . . . . . . . . . . . . . . . . . . .. . .  522,708 

Die and making same. A. J. Bradley . . . . . . . . . . . . . . . . 522.953 how to make an amalgam for the rubbers for an electrical 
(frictional) machine. A. The rnbbers of glass electric 
machines are coated with amalgam, consisting of eqnal . 
weights of tin and zinc melted together, with twice 
their joint weight of mercury added during fnsion.--Kien
mayer. Another amalgam is tin 1, zinc 2, mercury 4. 
For ebonite disks the amalgam should be softcr than for 
glass. Greasc is mixed with the powdered amalgam to 
give it softness and make it stick. In France bisulphide 
of tin is used. 

Disinfecting device, P. De Murguiondo . . . . . . . . . . . .  522,847 
Disinfecting device. S. & E. Taussig . . . . . . . . . . . . . . . .  522.863 
Door opener, electrie. H. F. KeU . . . . . . . . . . . . . . . . . . . . 522.733 
Door opener or closer, folding, I. EngeL . . . . . . . . . . . 522,900 Door plate, D. M. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,677 
Drier. See Clothes drier. Ii�ruit drier. Rotary 

drier. 
Drying machine, F. E. Burlingame . . . . . . . . . . . . . . . . .  52''&,646 
Dust arrester. C. F. VerrelL. . . . . . . . . . . . . . . . . . . . . . . . .  522,923 
Dust collector, 'l'bompson & Van Gelder . . . . . . . . . . . 522.769 
Dust or soot collecting machine, Van Gelder & 

Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,700 
Dye, blue, Herzberg & Weber . . . . . . . . . . . . . . . . . . . . . . .  522.897 
Egg beater, etc., A. J. Saltsman . . . . . . . . . . . . . . . . . . . . . 522,944 
ElectriC distribution box, O. D. & M. A. Klein-

(6163) A. N. M. asks : If wood weigh- steuber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,r.64 

ing 39'5 pounds per cubic feet is under water a great �l��t�:� �e;J�fri�d�a�
e
g,
n
-t��eii::::::::::::::::.: ��:� 

length of time, how much will its buoyancy be decreased, �1����i� :::::����'c�ntr;,����3�1h:iiooii:::::::::::::: ��:�t 
caused by water soaking ? Is there any way to prevent Electric switch, J. Hutchinson . . . . . . . . . . . . . . . . . . . . . .  522,597 
this absorption, as by treating with pitch, creosote, eto. ?  �l�����m:� ��;:���'u�:F�L�tR�t�:-isI:. �'. ��.�����: g�:��� 
What timber would be the best for nse for bnoyancy on [ Electrolytic decomposition of .alts. I. L. Roberts . 522,016 

floating pipes in a river, considering cost, weight, dura- �l��l�gt;n� �r;����:�
i
r.
n
L
ta

Rgb!j.l�·. ������:::: g�::H� 
bility. etc. ? How would you constrnct the piston and I Elec.trolytical apparatu�, O. Knofler . .  : . . . . . . . . .. . . . .  522,839 

packing of a hydrostatic luachine (mercury being the En���p�e: e;tt�e�
nglne. 14ocomohve engIne. 

fluid), so as to prevent any leakage of mercury with a �rif���i�����b��:�l::��!
,
fg:v�e Lioi

h�6�niii:;g: 522,864 
pressurc on piston of 40 ponnds per square inch? A. The S. �'. Denton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,883 
time for becoming non-buoyant varies very greatly with J::��!Si�: �re

a
:,

a
���a�agtsa��� . formin�·,· ·j: 'F: 522,891 

different woods. depending somewhat npon their porosity Budke . . . . : . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .  522,645 
and resinous nature. The commonly called hard woods �:��e

m��gg���w��!�l���l�i!tr?���: : : : : : : : : ::::: ��:� 
may lose their buoyancy in from one to five years, accord· F'ence post, metallic. M. H. Baer . . . . . . . . . . . . . . . . . . . . 522.818 

ing to their porosity. The flotation can only be main- �����nr: 
wJ��,g�/J,e��:r�

eland . . . . . . . . . . . . . . . . . . . . . .  522
.
826 

tained by thoroughly pitehing the dry wood thereby Ferrule machine. W. Cannell . . . . . . . . . . . . . . . . . . . . . . . . 522,647 

1 . th . 11 f th tr f � Th File or bill book, W. D. Slaton . . . . . . .  -: . . . . . . . . . . . . . . .  522,860 c osmg e aIT ce s rom e en ance 0 wa r. e Filter. Ball & Gordon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,819 
best wood for flotation is yellow and white pine cedar Fire escape, S. R. Briggs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.703 

and hemlock, dry and thoroughly coated with ho� pitch. �i�� ��1��:u�h�, �u��:;;"iic: ii: 'i::C;;;';uock::::: ��:� 
Cupped packing rings of rawhide kept moist with gly- ��ire kindler composition. J. D .  Le BeL .  . . . . . . . . . . . .  022,666 

cerine are suitable for a mercnrial poessure pump. t,��;:.:r:,';:%J'��i liil"p��;"iD·';.Tw·: ii: 'Caw'piieit: ��:� 
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Fruit jar. F. A. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.785 
Fruit pitting machine, F. C. Staniford . . . . . . . . . . . . . •  522.627 
�'rying batter. tool for, B. F. Metcalf . . . . . . . . . . . . . .  522,797 
£l'urnace. See Calcine furnace. 
Galvanic battery. L. F. Johnson . . . . . . . . . . . . • • . • . . . .  522,836 
Game apparatus, W. E. Castelow . . . . . . . . . . . .  , . . . . . . . 522,704 
Gas. apparatuB for manufacturing', E. R. Ells-

worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,687 
Gas cut-oll device, A. Kleinfeldt . . . . . . . . . . . .  52'l,600, 522,001 
Gas engine, F. Hirsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,712 
Gas engine, explosive. J. Walrath . . . . . . . . . . . . .  , . . . .  522.811 
Gas mams, siphon test box for, A. Bouvier . . . . . . . .  b22,582 
Gas retort charging apparatus, J. C. Chandler . . . . .  522,705 
Gases, process of and apparatus for analyzing. 

Uehling & Stein bart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,746 
Gate. See Folding gate. Railway crossing gate. 
Glass bottles, etc., apparatus for moulding and 

blowing', J. J. Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,6i1 
Glue, purifyinl<. P. C. Hewitt . . . . . . . . . . . . . . . . . . . . . . . . 522,8,,1 
Gold. etc., from their solutions, precipitating, C. 

Moldenbauer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,739 
Governor, electric, M. P. Schenck . . . . . . . . . . . . . . . . . . 522.920 
Grinding mill , 'I'. L. & T. J. Sturtevant . . . . . . . . . . . . . 522,698 
Gun fore-end fastening, �'. A. Hollenbeck . . . . . . . . . . 022,594 
Gun, magazine, A .  Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,605 
(':un, magazine cane, E. E. Uyball . . . . . . . . . . . . . . . . . . 522,R86 
Gutter, roof, P. Hoenk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,833 
Hammer, power, J. M. Andersen . . . . . . . . . . . . . . . . .. . .  522,701 
Hammock support, 1.  FJ. Palmer . . . . . . . . . . . . . . . . . . . .  522.720 
Handle. See Sad iron handle. 
Hanger. See Joist hanger. Lamp banger. 
Harvester clutch device, H. C. Stone . . . . . . . . . . . . . . .  522.628 
Harvester, potato, M. L. Aten . . . . . . . . . . . . . . . . . . . . . 522,873 
liIat curler's iron stand. W. Shoyer . . . . . . . . . . . . . . . . . 522.858 
!'latchet, shin!!ling. C. J. Goodell . . . . . . . . . . . . . . . . . . . .  1)22,639 
.LIay rake and loader, P. M. Thompson . . . . . . . . . . . . .  522,629 
Hay rake and loader, combined side delivery, J .  

W. Harmon , . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,659 
Heater. See Electric heater. Hot water beater. 

Lamp heater. Well heater. 
!&eater, J. McLoughlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi22,R50 
HInge for scbool de�k seats. Noble & Buxton . . . . .  522,9J6 
Hinge, spring, }1�. Keil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.7�2 
Hinge. spring, L. Mouat, .Tr . . . . . . . . . . . . . . . . . . . . . . . . . .  522,612 
Hoe, garden. J .  H. Andre . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,812 
Horse blanket fastening, J. De Loney . . . . . . . . . . . . . . 522,882 
Horseshoe, bar, G. W. Wemple . . . . . . . . . . . . . .  522,770, 522.771 
Horseshoe, elastic tread, H. H. Gibbs . . . . . . . . . . . . . . . 522,789 
Hot water heater, A. O. Grassl . . . . . . . . . . . . . . . . . . . . . . 522.75.5 
House construction, S. banderson . . . . . . . . . . . . . . . . . .  522,856 
Ice cream freezer. �'. M. Snook . . . . . . . . . . . . . . . . . . . . . .  522.006 
Insulated armature coil, J. H. Sbugg . . . . . . . . . . . . . . .  522,859 
Insulating compOSition, J. L. 'l'ruslow, Jr . . . . . . . . . .  522.745 
Jar. See Fruit jar. 
J oist hanger, H. A. Goetz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1)22,829 
Journal l �bricator. P. Knauer . . . . . . . . . . . . . . . . . . . . . . .  52',J.838 Kettle and furnace, combined rendering', '1\ Cas-

caden, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,586 
Kneader. dough or batter, I. Lobree . . . . . . . . . . . . . . . .  522.909 
Lamp, electric arc, E. F. Gwynn . . . . . . . . . . . . . . . . . . . . 522.790 
I .. arnp, electriC arc. P. Kirkegaard . . . . . . . • . . . . . . . . . .  522.735 
Lamp, eiectric arc. M. S. Okun . . . . . . . . . . . . . . . . . . . . . .  522.r.sQ 
Lamp hanger. electric, H. C. Henley . . . . . . . . . . . . . . . 522,896 
Lamp heater, C. Hemje . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522.6fi2 
J.lamp holder, electric, M. P. Meyer . . . . . . . . . . . . . . . . . 5Z'-!.690 
Larnp ligbter, electric, J. C. Chamber8 . . . . . . . . . . . . . . 522.727 
Lamp shade, A. Feigl . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,752 
Lamps, wick adjuster for central draught, J. C. 
I,at���I�: 'i,od�e:: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  : : : : g��:rul� 
Liquid cooler, W. O. Savage . . . . . . . . . . . . . . . . . . . . . . . . .  522,721 
Lock. See Sash lock. Till lock. 
Locomotive. electriC, E. Hopkinson . . . . . . . . . . . . . . . .  522.834 
I.Jocomotive engine, E. E. Hansen . . . . . . . . . . . . . . . . . .  522.B30 
Locomotives, contact bar for el ectric, J .  J. Green 522.710 
Locomotives, contact shoe for electric, J. J. 

Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52"2,709 
Loom. circular. O. Schuler . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,i42 tgg�, s16i

��t�!
b
{��e�d���l!��e,·E: A: 'Bour'qUe: :.: g�:m 

l .. ubricating cutting edges of tools, means for, P. 
Cbouteau . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  522,588 

Lubricator. See Journal lubricator. 
Malt grInding min. J. Brauer . . . . . . . . . . . . . . . . . . . . . . . .  522,584 
Mandrel. expanding. Twining & Collins . . . . . . . . . . .  522.699 
Measuring instrument, electricaJ , E. Weston, 

522,918. 522,950 
Metftls. apparatus for reducing. alloying, remelt-

ing. and mixing, H. F. D. Rchwabn . . . . . . . . . . . . . . 522,675 
Meter. See Electric meter. Water meter. Watt 

met.er. 
Mill . See Grinding mill . Malt grinding mill. 
Miter box. J. J. Green . . . . . . . . . . . . . . " . . . . . . . . . . . . . . .  522,591 
Mould. See Cigar mOUld. 
Mot(lr. See stamp motor. 
��\���

a
���ir����1�s�s£6p l}oi��8:i8 ' oi,' 't:. C: 522.851 

Wegefarth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,926 
Muzzle, animal. W. H. Sanborn . . . . . . . . . . . . . . . . . . . . . .  52'2,696 
.Nut cracker, S. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,846 
Nut lock, J. C. Brown. . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 522.585 
Nut lock, A. Fougere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,937 
Nut lock, J. W. & A. W. �'rench . . . . . . . . . . . . . . . . . . . . . 522,888 
Nut lock, J. H. Hebblethwaite . . . . . . . . . . . . . . . . . . . . . .  522,661 
Nut lock, C. Lebman . . . . . . . . . . . . . . . . . . . . . . . . .  522,906, 522.907 
Nut lock, G. Siegenthaler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,679 
on can, C. Siemers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522S43 
Oiler for journal bearingB, mechanical. G. H. 

Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,706 
Ore feeder, automatic, Carstens & McCormack . . . . 522,779 
Organ action, pipe, W. & E. J. King . . . . . . . . . . . . . . . .  522,902 
Oven, A. R. Welch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,6:38 
Packing. J .  W. Peelle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.766 
Paddlewheel, steamship. A. Cooper . . . . . . . . . . . . . . . . 522,827 
Pattern, adjustable garment, C. Osse . . . . . . . . . . . . . . .  522,800 
Pawl for machinerY, grip, A. S. Wash burn . . . . . . . .  522,725 
Pen, fountain, D. C. Demarest . . . . . . . . . . . . . . . . . . . . . .  022,751 
Pen. fountain, H . . rr. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  522,804 
PhotographiC camera, magazine, G. P. Spooner . . .  522,921 
Picker. See f'ranberry picker. 
PlIes in running water, apparatus for driving, W. 

Baptist Ir) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,429 
Pipe. See rrobacco pipe. 
P ip e.. wrench, J .  Lytle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,795 
Pocketbook aud Cigar case, combined, E. Walden-

berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,747 
Pocketbook, coin ,  K. Tompkins . . . . . . . . . . . . . . . . . . . . .  522,809 
POc)! balls, constructing, V. B. Hubbell . . . . . . . . . . .  522,791 
Pool balls, manufacturing, V. B. Hubbell . . . . . . . . • .  522,792 
Post. See Fence post. 
Power shears. Sears & Underwood . . . . . . . . . . . . . . . . . .  522,622 
Preserving ham8. etc.. apparatus for, A. H. 

Hatch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,939 
Pressure regulator, fluid, G. H. Walker . . . . . . . . . . . .  522,683 
Printing l etters or other indications for indexes 

of books, etc., apparatus for use in, E. A. 
Goddm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,890 

Printing plates, preparing surface. J. Mullaly . . . . . 522,719 
Pulley, expansible, B. B. Farnham . . . . . . . . . . . . . . . .  522,658 
Pulp couching and drying machine, Fairbanks & 

Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,589 
Pulverizing- apparatus, J. M. Scbutz . . . . . . . . . . . . . . . .  522,945 
Pump, C. A. "ellon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522.857 
Pump. foot. C. L. Burdick . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,n6 
Pump. saliva, A. R. Lawshe . . . . . . . . . . . . . . . . . . . . . . . . .  522,842 
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Railway collisions, device for preventing, Holt-
mann & Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,757 

Railway crossing danger signal, M. W. Parrish . . . .  522,670 
Railway crossing gate, 11�. 'V. Mills . . . . . . . . . . . . . . . . . .  522,798 
Rai iway motor geRr cRsing, N. C. Bassett . . . . . . . . . .  522.579 
Railway oil box jack, 11'. A. Moore . . . . . . . . . . . . . . . . . .  522,762 
Rai
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Railway rails. substructure for bracing and sup-
porting, J. M. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,852 

Railway signaling apparatus, W. G. Scott . < . . . . . . . .  522.676 
Railway signaling p':rposes, detonator for, H. F. 

Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,650 
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Railway switch, S. �'. Clouser . . . . . . . . . . . . . . . .  522,780, 522,782 
Railway switch, Clouser & Seward . . . . . . . . . . . . . . . . .  522,781 
Railway switch. W. C. Dillman . . . . . . . . . . . . . .  522,884, 522,885 
Railway switcb . E. C. Seward . .  . . . . . . . . . . . . . . . . . . . 522,00;) 
Rai lway switch, street, W. E. Murray et al . . . . . . . . . 522,914 
Railway tie plate. W. H. Wilson . . . . . . . . . . . . . . . . . . . .  522,867 
Railway trains, steam heating system for, G. H. 

Titcomb . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . 522.f& 
Rai lway trolley, conduit, .T. L. Creveling . . . . . . . . . . .  522.65S 
Rai lways. closed conduit for electric, C. 1. Greer . . 522,894 
Rake. See Hay rake. 
RanQ'e. !las cooking and water heating, B .  S. KoB. 522,903 
n,ecorder. See '1'ille recorder. 
fterl uction apparatus, '.r. Girvan . . . . . . . . . . . . . . . . . . . .  522.590 
Refrigerati,ng liquid. M. \Vanner . . . . . . . . . . . . . . . . . . . . 522,812 
tegi �ter. 8ee Cash reglster. 
deg ulator. See Pressure regulator. 
Lt wk dri l ls , rotating device for, H. C. Hergeant . . .  522,623 
ltOli in.g brake shoe key blanks into shape, ma-

chme for, G. H. Judy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,717 
Rol l i ng met.al, T. Morrison . . . . . . . . . . . . . . . . . . . .  . . .  522.763 
Rol l ing mi l l  b.ousing, S. T. Wi lliams . . . . . . . . . . . . . . . .  522.641 
Rope clarno, J .  Allonson . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  522,575 
Rotary drier. H. Rich . . . . .  P . . . . . . . . . . . . . . . . . . . . . . . . . .  522,767 
S li d  I ron handle, H. A. �heffield . . . . . . . . . . . . . . . . . . . . .  522,m8 
Sandpapering machine. H. N. Range . . . . . . . . . . . . .. . .  522.Y18 
Sash balance, E. �'. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . 522.624 
Sash lock, lift, and balance, O. K. Gardner. . . 522,889 
Saw guard, Cote & CorbeiUe . . . . . . . , . . . . . . . . . . . . .  . 5z2,684 
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Saw set, Zabringer & Spaedy . . . . . . . . . . . . . . . . . . . . . . . .  52'J,869 
Scow, dumping, W, Fallon . . . . . . . . . . . . . . . . . . . . . . . . . . . 622,881 

J c itu i i f i c !ultticau. 
Scraper, kettle. H. �'. W. Lemke . . . . . . . . . . . . . . . . . . . . 522,794. 
Screen. See Winduw screen. 
Separator. See Current separator. 
Sewing machine, E. & R. Comely . . . . . . . . . . . . . . . . . . .  522,828 
Sewing macbine for stitching and barring button-
Sba��lt�i�e:,t:r�H�tl�bills·on: ·.·.·.·.·.·.·.·.·.·. ·.·.·.·.·.·.·.·. · . . :� : :  ��:�� 
Shaft support and antirattler, combined, W. 

Cavers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,824 
Shears. See Power shears. 
Shears joint. A. J. Krank . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,001 
Sheller. See Corn sheller. 
Shipping can. '1\ Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,606 
Shoe snpport. W. L. Barrell . . . . . . . . . . . . . . . . . . . . . . . . . .  522,775 
Shutter, fireproof, I. Smith . . . . . . . . . . . . . . . . . . . .  _ . . . . . 522,8111 
Signal. See Railway crossing danger signal. 
Signaling apparatus, electric, J. P. Coleman (r) . . .  11,428 
Sheer and gratbr, combined vegetable, E. S. 

Harpst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522.756 
Soldering macbine, C. 1\1. Brown . . . . . . . . . . . . . . . . . . . . 52Z,778 
Sole cbanneling machine. J. lj". ' Noonan . . . . . . . . . . . . 522,799 
Sole l eveling machine. W. L. Barrell . . . . . . . . . . . . . . .  022,776 
Splint and splint fabric, E. A. 'l'racy . . . . . . . . . . . . . . . .  522.947 
Stamp motor, time, P. G. Giroud . . . . . . . . . . . . . . . . . . . . 522.730 
Steam boiler, D. Ahern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,871 
Steam trap, A. F. Nagle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,668 
Ste
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Hooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,595 
Store service apparatus, C. SmJ th . . . . . . . . . . . . . . . . . .  522,625 
Stovepipe. A. Kaiser . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  522,599 
Strainer for conductor pipes. E. G. Minnemeyer .. 522,667 
Strap. See Box strap. 
Strap attacbment, J. Reed (r) . . . . . . . . . . . . . . . . . . . . . . .  11,432 
Straw stacker. }'. F. l./andis . . . . . . . . . . . . . . . . . . . . . . . . . . 522.769 
Straw stacker discharge pipe, J1'. F. Landis . . . . . . . . 522,7'60 
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Sulky, J .  P. l<'aber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1)22,657 
Sulky, S. Toomey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,631 
Switch. See Electric switch. Railway switch. 
Table, W. C. J ones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52'�,598 
'l�ank combined with thermometer and gauge, J .  

F.. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1)22,927 
Tapping- machine, M. Crawford. Jr . . . . . . . . . . . . . . . . .  522,654 
'relautograpb, E. Gray . . . . . . . . . .  _ . . . . . . . . . . . . .  522,892, 522.893 
'l'elephone circuit. operator's, T. C. Wales, Jr . . . . .  522.925 
'l'elephony, F. [t. Colvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,707 
Theater cbairs, coin-controlled attachment for. 

J. W. Patterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,943 
Thermometer attachment for hot water bags, 
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& Hay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522.901 
Tile, rOOfing, S. K. Cob en . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.879 �::ri�g��� 3���,:
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'rime detector. watchman's, J. Matusch . . . . . . . . . . . .  522,911 
Time recorder, workman's, J. Dey . . . . . . . . . . . . . . . . . .  522.784 
Time recorder, workman's. D. Miller . . . . . . . . . . . . . . .  522,738 Tire, pneumatic, W. P. J aus . . . . . . . . . . . . . . . . . . . . . . . . . 522,fi63 
Tire, pneumatic, C. K. Welch . . . . . . . . . . . . . . . . . . . . . . . . 522,814 
Tire, pneumatic bicycle, J. Mariani . . . . . . . . . . . . . . . . . 522,689 
Tobacco pipe. E. Barron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52'2,777 
'roy vehicle. M. Schaare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,741 
Toy, wheeled, P. J. Hindmarsh . . . . . . . . . . . . . . . . . . . . .  522,!:lOO 
Track cleaner and switch thrower. I. W. Hewit . . .  522,898 
Trap. See Anim1.1 trap. Steam trap. 
Trimmer. See 'Velt trimmer. 
Trolley ear, C. A. Lieb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,844 
Trolley pole, A. S. McBean . . . . . . . . . . . . . . . . . . . . . . . . . .  522,915 Trolley wheel, C. A. Lieb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,845 
rl'rol ley wires, combined banger and automatic 

switcb for, R. Schefbauer. . . . . . . . . . . . . . .  . . . . . . . . 522,621 
Truss, R. Nagler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,7(':,4 
Truss, �'. A. Wheel er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,952 
Turning machine, roU, G. Vine . . . . . . . . . . . . . . . . . . . . . .  [122,924 
Tuyere, forced draught, B. F. Wbite . . . . . . . . . . . . . . .  522,815 
'11ypesetting apparatus, Johnson & Low .. 522,714 to 5�,71O 
Typewriting machine, L. S. Crandal1 . . . . . . . . . . . . . . .  522.H53 
Vacuum creatIng apparatus. W. �.,. M. McCarty . . . 522,848 
Valve for water pipes or mains, stop, I. N. &J. H. 

Glauber (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,431 
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Vessel, marine, L. N. Tonns . . . . . . . . . . . . . . . . . . . . . . . . . 522,630 
Vessels, construction of, E. P. Stratton . . . . . . . . . . . . 522,744 
Vessels, line holder for, E. C. Akers . . . . . . . . . . . . . . . .  522,773 
Veterinary tooth cutter. J . . T. Robinson . . . . . . . . . . . .  522.855 
Wagon, dumping, S. P. Snyder . . . . . . . . . . . . . . . . . . . . .  522,697 
WaH coating and making same, material for, E. 

Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,687 
WaH decoration and making same, material for, 

E. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,636 
Wall decoration. making- material for, E. Watson 52'2,f'lt% 
Washing machine, T. Bunker . . . . . . . . . . . . . . . . . . . . . . .  522,877 
Washmg machine, C. A. Palmquist . . . . . . . . . . . . . . . . . 522.695 
Watchmaker'S combined tweezers and screw-

driver, K White , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522,640 
Watch movement plates, machine for recessing, 

D. H. Churcb . . . . . . . . . . . . . . . . . . • .  . . . .  . . . . . . . . . . . . .  522,930 
Water closet bowls, coupling- for, G. }i'. Brown . . . .  522,750 
Water meter, rotary, H. J. Rohlf . . . . . . . . . . . . . . . . . . .  522,802 
Water purifying apparatus, H. Oesrumaux . . . . . . . .  522,729 
Watt meter, E. Weston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  522.949 
Weather strip, J. Suydam . . . . . . . . . . . . . . . . . . . . . . . .. . .  522,626 
Well cleaning device, G. W. Lee . . . . . . . . . . . . . . . . . . . .  522,843 
Well beater, oil, J. S. Lucock . . . . . . . . . . . . . . . . . . . . . . .  522,737 
Welt trimmer, F. A. Dunham . . . . . . . . . . . . . . . . . . . . . . . 522,7'86 
Wbeel. See Pa<1dle wheel. Trolley wheel. Ve-

hicle wheel. 
Wheel, G. Laube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522,941 
Whiffletree, A. W. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . .. 522,611 
Whistle and valve for operating same, electric-

ally-controlled, C. E. Ongley . . . . . . . . . . . . . . . . . . . .  1)22,694 
Window screen. B . .f. Wolfe . . . . . . . . . . . . . . . . . . . . . . . . 522,642 
Window screen, rolling, E. G. Hastings . . . . . . . . . . . .  522,660 
Woodworking machine, Graham & Kane . . . . . . . . . . 522,754 
Wrappers or labels around boxes, cakes, etc., 

machinery for securing, A. Stearns . . . . . . . . . . . . . 522,723 
Wrench. See Pipe wrench. 

DESIGNS. 
Arch, parlor, W. A. Kemp . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29,453 
Box, F. W. Bartbman, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23,«5 
Caroet, E. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.440 
Carpet, H. Horan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23,«1, 23,442 
Carpet, G. Marchetti . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  23.438, 23.439 
Chair seat, G. W. Rich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.452 
Counters, wall fixture for, W. C. Huss . . . . . . . .  23,451, 23.455 
Display rack, W. E. Heffner . . . . . . . . . . . . . . . . . . . . . . . . . .  23,450 
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Monument, W. H. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,457 
Paper holder, F'. E. Kiefer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23,446 
Paper receptacle. W. E. Bourne . . . . . . . . . . . . . . . . . . . . . . 23,449 
Picture frame, Neal & Ziron . . . . . 0 4  . . . . . . . . . . . . . . . . . . .  23,451 
Pocket ease, C. W. Sedgwick . . . . . . . . . . . . . . . . . . . . . . . . . .  23.443 
Rope grip, A. K. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 23,448 
Stove, oil or gas, A. C. West . . . . . . . . . . . . . . . . . . . . . . . . . .  23,456 
�hhiliir:.' k.itr.Br�!ct����:.·::::.·::.·.·:: . . . ·: 
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TRADE MARKS. 
Bicycles, sulkies. road carts, and light or pleasure 

vehicles. Central Cycle Manufacturing Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 25,005 

Buggies, Banner BUllgy Company . . . . . . . . . . . . . . . . .. . .  25,006 
Buttons. PIllS, and charms. gold, H. R. Rost . . . . . . . .  24,984 
ElectriC fan outfits, cleats, cut-outs, and insula-

tors . .  J. S. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,007 
Flour, wbeat, A. F. Roberts & Company . . . . . . . . . . . .  24,996 
Gum, chewing, U. S. Novelty Company . . . . . . . . . . . .. 24,995 
Hoop lock cutting machines, W. K. Morrison . . . . . .  25,004 
Medicinal liquid food, Pre Digested Food Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24,9'M 
MedICine for the cure of neuralgia, rheumatism, 

and kindred diseases, I ... L. Baker . . . . . . . . . . . . . . . .  24,989 
Medicine or cure, corn, Harvey Manufacturing 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.993 
Mineral water, B. F. Cohen . . . . . . . . . . . . . . . . . . . . . . . . . .  24,9R7 
OU, lubricating, A. W. Harris . . . .  . . . . . . . . . . . . . . . .  25,001 

�()vertigeJnents . 
ORDINARY RATES. 

Inside I· u&re. e a c h  i n s erti o n  - - .,. :i  c e n t M  n l i n e  

Bnel" P a ll e .  e a c h  i n serti o n  - - - - Sl .00 Il l i n e  

W For some dasses of Admertisements, SpeCial and 
HWfler rates are requtred. 

rThe above are charg-es per a,lZ'ate line -abont eight 
words pel' line. 'J'h is not.ice shows the width of the line. 
and is set in agate type. Engravings may head advertisements at the same rate per agate line, by measure� '!lent, as the letter press. Advertisements must be 
received at Publication Office as early as '1'hursday 
morning to appear in the following week's issue. 

s ..... eatting Autematic Cro •• 
Feed, etc. 

Cotologue 
Free or all our 

LATH ES �haJlen;. Planers, Dri lls, Machine Shop 
.. Outfits, Foot Lathes, Tools and Supplies. 

Catalogue Free. s � mAS'I'IAN LA'l'HE CO., 
- 120 CULVEltT ST" CUWINNATI, O. 

VANDUZEN SJ�'iM PUMP 
THE B E S T  IN  T H E  WORLD,  Pumps Any Kind of Liquid. 

Always in Order, nover Clogs nor 
freezes. Every Pump Guaranteed. 

10 SIZES.--12000 Gallon. per Hour .  $7 t o  $75 elch. Address THE VANDUZEN & TIFT CO. , 
1 0 2  t o  l O S  E, Second St. ,  Cincinnati, O .  

ELECTRO MOTOR. SIMPLE. HmV"TO 
make. By G. M. Hopkins.-Description oC a small electro 
motor devi�erl and cpnstl'U('terJ with a vipw to assisting 
amateurs to make a motor wn ich might be driven With 
advantage by a current derived from a battery, and 
which would have suttlcien t  power to operat,e a foot 
lathe or any maCblnf" requiring- not over One man power. With 11 figure� Contained in �cr l�r-;TJFI(" AME B U 'AN 
SlTPPL If.M I' NT. No. fi4 t .  Pi'ice 10 cents. To be had at 
this otticp .... and from all newsdealers. 

B U Y  
T E L E P H O N E S  
T h a t  Ill't" g'(lod-u o t  · " (·Iu " a p  l h i ll 6l'!S . "  rrhe differ
ence in cost is little. We guarantee our apparatuti and 
guarantee our enstorners against Joss by patent suits. 
Our guarantee and instruments are BO'I' H (;.)0])  • 

WES'l'ERN TELEPHONE CONS'l'RUCTlON CO., 
440 Monadnock Block, C HICAGO. 

Largest 1tfanuJacturers oj Telephones in the United States. 

ALLO YS. --A SERIES OF LECTURES 
devoted to a consideration of the investigations to 
which alloys have been subjected during the last. five 
years. The l ight that has been thrown on the particular 
grouping of aSSOCiated metals. '1'he new al loys thMt have 
been discovered, and that possess great scientific in
terest as well as industrial val ue. Description of the 
various appliances (many of them new) used in the in
vestikation of alloys and the method (If using them. 
Effects of molecular movemen t in solid metal and u l loys. 
Elfect (If pressure on the molecular Change in fusible 
�

e
�a�t.�t�lg:�fl�����g �t?:�l�

e &��gl20�fl lil�t���ig���eC��� \ 
tained in SCJ E XTH'IC AMRIUCAN H UPPLEMENT, No�. 
9 4 1 .  94'J, 943 , 944, 941i, 946. 94 7  and 94 "' .  
Price 10 cents each. '1'0 be had at this office and frum 
all newsdealers. 

"LIC HTNINC" SCREW PLATES WITH Birmingham (Stubs) Wire Gauge S izes 
Jj"or Bicycle Re
pairers, Electri
cians and otbers. 
Adjustable Dies 
witb case - hard
ened guides. 
IrF Senll for Sup
plement' No. 1. 
WU" Y & nll M�ell lfnr. Vo., 
Grec.·nOeld, M8�S. U. S. A. 

A Machine Shop and Laboratory 
Where inventors may be helped out of 
their mechanical troubles. 'Vill send a 
primer that is itself a help. 

THE JONES BH,()THEHS EIJEUTRIC 00. OIN 'TI. O. 

Plaster and cement for building purposes. hard, 
PO�d:�

oh�a���s�:r Ii����nlr'ail' 'f ' ct· · · : · · · · (; . . . . .  �Ij,002 I .-llllillr.,WiiiC""'" 
pany ,' . . . . . . . . . . . . ' . . . . . . . . . . . . .  : . .  � . . � . .  ��1.�:: .24�OOt 24,992 1 

Remedies for digeM,ses of the hlood, nerves. and i respiratory organs, '1'. \V. Graydon . . . . . . . . . . . . . . 24.990 
Si1k, embroidering, floss, wash, und sewing, M. 

Soa:.�
e
E: · Boiite : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  : . : : : : : :  �::� 

SpecifiCS for certain named diseases, W. '1\ Banks .  2t.988 
Starch. laundry. T. Kingsford & Son . . . . . . . . . 24.997, 24,9B8 
Tin and terne plates. Merchant & Company . . . . . . . .  2.5.008 
Washing compound. J. 'I'. Blair . . . . . . . . . . . . . . . . . . . . . .  25,noo 
Whisky, Bernheim Brothers . . . . . . . . . . . . . . . . . . . . . . . . .  24,986 

A '' ' ' i n l t-''  e n ), ,' of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 186:1. will lie furnished from this office for 
25 cents. In ordering please �tate the name and number 
of the patent desired, and remit to l\lunn &. Co., atn 
BrQadway New York. 

() a n n d i a l l  'HU f" l I r ""  may now be  obtained lJy the in. 
ventors for any of the inventions named in the fore_ 
iF����1tc�[�J��;e
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instructions address Munn & Co., 361 Rroadway, New 
[ork. Other foreign patents way al.o be obtained. 

Study E lectric ity at Home 
by our correspondence method, with FREE APPAHATUS. 
Terms low. Cat. free. ScIentifiC Machinist. Clevel'd, O. 

ENGINEER ING DEPARTMENT 
VAN DERBILT UN IVERSITY. gy�[��S i�n�i���r!�� ��dil��::lniT:�� nology. 12 Professors, 10 Assistants; two buildings. extensive faCilities, field outfits, draughting. 

���ng��������ti��������f:uci����O�e:!��ri:e�l��h�l: 
arships. Forcatalog'ueofthis or Academic,Law,Medical, Biblical, Dental or Pharmaceutical Dpts, address at once WI LSB't.'�J-a';.�AMS, NASHVILLE, TENN. 

Engineers and Firemen �i�dp�� �n 2�;r:�� 
pass an eyamlnation to procure an engineer�s l icense. 
The Stxoillberg Pnb. Co., 2715 Cass Ave., St. Louis, Mo. 

-

I N D ICATO R.  
Graduations show every revo
tion, and with two rows of figGO ures, read 1?oth right and left. - as the shaft may run. AUXIl -

iary split cap i s  made tu slip over tht' 
pointed spindle to use on a center 01 

With Split pointed shafi. 
Cap, $1.75. � i l l ustra ted Catalogue li'fet'. 
L. S. STARRETT, W.'3'.
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I C E - H O (l S ��  A N D C O L D  ROO M . -BY 
R G. Hatfield. With directions tor construction. Four 
engravings. Oontained in �ClBN'l'IFIC AMERICAN SUp
PI.JEMENT, No . . ') ! t .  Price 10 cents. '1'0 be had at tbis 
office and from all newsdpulers. 

----------------

OLDS CASO L I N E  
ENG I N E S .  

MOS'I' REJ,IA BLE. 
l'I:nA L L  CO S'I" 

GltEA'1' lllERI'I'�. 
II1i"" 8end for 1894 Catalogue. 

P. F. OLDS 8c S O N ,  
Box 218. Lansing, lllich .,  U.�. A . 
� 1.m  "'Ali)\,,�I��'I�N N INVEN TORS. 
Experimental work of  every description. Automath 
machinery designed and built. W Send for circular. 

MALTBY MFG. CO., Brooklyn, N. Y. � HIGH GRAUE ON LY. WafI'anted. Contract· 
. '  

=- orB desiring a trustworthy Jack Screw. ad· 
dress RUMSEY & Co., Ltd., Seneca Falls, N. y. 

The Bai ley Automatic B icycle B rake 018 is as quick in action as thought it 
self. So unobtrusive. the ridei 
would never know he had it were if 
not for the instant and eftecti..ve ai� - it gives him when wanted. B �ILEl.' 
M�'G. CO., 207 S. Canal St., CHICAGO 

Fourteenth Edition of 
Experimental Science 

1 'J 0  l'age� .. nd 1 10 Superb C U l. added. 

Just the thing for a present for anv man, woman student. teacher. or any one interested i it science. • 
In the new matter contai1led in t h p  la81 edition will be found tbe Scientific Use of Ole PbOllD/lraph .  the curious optical illusion known as the Anortboscope, together with other new and interesting Optical Illusions, the Optical Projection of Opaq UP Object s. new experiments in Projection, Iridescent Glass. some pOints in Photo-§��i��s �nfclli����iC�l

a
B?Rgfb:l�I��, ir�c�,rr��'t11�it�8'F?��'� 

er, Electrical Rocker, ElectriC' Cll imes, How to Color 
Lantern Slides. Study of the Stars. and 3 great deal of 
other new matter WbICh will prove of interest to scien
tific readers. 

840 ,1ages, 182 line cuts, substantially and beautifully 
bound. Price in clot.h, by mai l. $ 4 . Half morocco, $Ii. 

IrT ,:,end jor tLlustrated C lTCU((l1'. 

M U N N  & CO. ,  Pub l ishers, 
Offi c e  of the SC I E N T I F I C  A M E R I CAN. 

3 6 1  BIt O A D W A .. · •  N E W  YORK.. 

© 1894 SCIENTIFIC AMERICAN, INC



JULY 2 1 ,  1 894.]  
Founded by J\Iathew Carey. 1785. 

H E N R Y CA R E Y  B A I R D  & C O . ,  
INDus'r UIAI. PUBLISH ERS. BOOKSELLERS & I M POHTERS 

8t O Wnhl ll l � I . ,  l' h i l nd (! l p h i n "  Pa., U. 8. A .  
IrTOur new and Revlsed Catalogue o f  Practical and 

8cientitlc Books. 88 pages. 8vu, and our other CatM.l Og- ues 
and Circulars. the whOle coverinl! every branen of Sci
ence applied t,o the A rts. sent free and free of postag-e 
to any one in any part of the world who will furnish his 
adaregs. 

w. L.  DOUCLAS $3 SHOE I S TH E BEST. 
. N O SQ U EA K I N G.  

$ 5. C O R D OVAN FRENCH& ENAMEillD CALF. • 
$4.$3.5_o fiNE CALF&I<ANGARO!l. 

$ 3.!!!I POLlCE,3 SOLES. 
$'l s,.!I.$2 .  WORKINGMENS �. EXTRA FINE . 
$2. ill';; BOySSCHOoLSHOES. 

' LAD IES ' ��$Z�J$2 .$J.Z? .'GOl ;p�. BES-r DO" .q 
S E ND fOR CATALOGUE • 

' L' DOUGLAS , 
B ROCKTON, MASS. 

You ean save money by wearinll' the 
W. L .  DoulI'las $3.00 Sboe. 

Becau8e, we are the largest manufacturers of 
this grade of shoes in the world, and guarantee their 
value by stamping the name and price on the 
bottom, which protect you against high prices and 
the middleman's profits. Our shoes equal custom 
work in style, easy fitting and wearing qual ities. 
We have them sold everywhere at lower prices for 
the value given than any other make. Take no sub. 
stltute. If your dealer cannot supply you, we can. 

Capacity up to 200 tons per hoor. 
Has produced more ballast, road 

metal,  and broken more ore than 
all other Brea.l{e s co.mbined. 

Builders of High Grade :\1inin� 
Machinery. King-Darragh Con
centrator. Connersville Blowers. 

�end for tJatalogues. 
C AT E S  I R O N  W O R KS, 

� o  (� � o .  (; l i u r o ll � r  • .  C h i caa-o 136 C, Liberty St.  N. Y. 237 C. � ranklin St .. Boston. Mass. 
I F  YOU 
WA N T  TO KILL FL IES 
Send 25c. for a Ventilated Bug Killer. 3 for 5Oc. Amuse
ment for wbole families. Ag-ents wanted in Southern 
States. R. P. lI10RGAN. R69 North Ave., Bridgeport, Ct. 

$ f 000 for an In8eot that the MAGIC MOSQUITO BITE CU BE and INSEC'l' EXTERMINATOR 
will not kill. r:t'ry it for Sofa Beds, Roaches, etc , and for 
driving away mosquit oes. NOll-poisonous. Sold every
where. SALLADE & co .. 53 W. 2!1th St., New York. Mfrs. 

on'l Kill Yourself 
SMOKING. the H A R M LESS SMOKER 

NO SMOKE 
IN TH E MOUTH . 

It retains a l l  the flavor and enjoy-
of smoking a Cigar without the 

Can be used for Cigarette 
and makes it absolutely as it prevents inhaling : to quit the habit when 

Send for fre e  circular 
you are skeptical. RYERSON D .  CATES. B1205, 108 L a  Salle S t . ,  Chicago. 

EVERY STOREKEEPER :�ox��'!,� 
graphic Register. It gives you a record of 

the days' sales that call be sworn by. 

Enforces accuracy and honesty. 
Th ree duplicate tickets. one for 
customer. one for cashier and one 
for you. It makes no mistakes and 
wi ll  save you many times its cost. 
Best ' 'Day Book" on earth. Send 
for an illustrated catalogue whicn 
tells you all about it. 

C H I CA G O  AUT.  REG ISTER CO. 
154 MONROE STREET, CHICAGO. 

EGGS . 
J U ST P U B LI S H E D . 

s; tar * lIla P$ 
B y  R i chard A .  Proctor,  F .R ,A .S .  

* * * 
A series of twelve elegantly printed Maps I)f the 

Heavens, one for every month in the year. Specially I 
prepared for use in Nortb America. With descriptions 
accompanying eacb map, gi ving the names of the prm
cipal �tar:s and constelJations, showing their relative 
position� at given hours and days of tbe month . 

A most beautiful and convenient work, specially 
adapted for the use of those wbo desire to acquire 
a general knowledge of the starry realms. 

'1'0 which is added a description of the method of 
preparing and using artifiCial luminau.\'! stars as an aid 
in fixing in the mind the names and places of the 
various �tars and constellation�. by Alfred E. Beach. 

A ltogether this is  one of the most popular, useful 
and valuable work� of the kind ever published. 

One quarto volume, elegantly bound in cloth. Price 
$�.�II, postpaid. I 

lV.1U N N  & C O . ,  Publi ... hers, i 361 Ht· .... dw .. y.  N e w  York. 

$ t itut i f i t  !utttitau. 

''' THE DENSMORE " 
Lightest touch which means least fatigue. 
W ith fewer parts than others attains more ends. 
The material and workmanship insure durabi l ity. 
Adopted by the Un ited States War Department. 
}'HEE-Descriptive Pamphlet containing testimonials from leading concerns. 

D E N S1UORE T Y P E W R I T E R  C O . ,  �II� Bl'oadway, New York. 

LIGHTNING C O N D U C T O R S. - A '  
valuable and exham;;tive paper giving Reynold's instruc
tions for erecting and testing l i g b t n i n u  rodR Contai ned 
in SCIENTIFIC A M ERICA N S U P PLEM ENT, No. 906. 
Price 10  cents. '1'0 be had at t h i s  office and from all 
newsdealers. 

Talcott's Acme Steel Belt Hooks. 
Strong Gr ip  on the Belt ing 

S e e  illustrated notice in SCI. 
AM., July 'I, 1894. page 7. 

'11rial package containing 100 

!I)I __ !II!!_I!IIIIII!IIIII_� ����:d ���o:l�dJ.
i�tJ, $1.50. De-

W . O. 'I'A I,CO'I" J" 16 Sabin St .• Pl'ov idence, it. I .  

FOR SA.LE_ 
Boring Bit Patent. No. 521,430, June 12, 1894. Bores 

la:rge or small holes, either straight or tapering, in either 
dIrection. Simple, practical tool. Copy of patent sent 
to any one wishing to purchase. For terms, address 

C H A P I N  & C O . ,  Spri n g fi e l d , lUns�.  

TO MANUFACTURERS 
and others seeking a desirable 

LOCATION FO R FACTORI ES. 
O n e  of t h e  most beautiful towns in Southern Illinois 

is situated at 

PELLONIA, ILL. . 
This thriving town is located on the north bank of the 

Ohio River, two and a half miles below Paducah, Ky.; 
three miles below the mouth of the Tennessee river ; 
and twelve miles below the mouth of the Cumberland 
river, and forty-eight miles above the junction of Ohio 
and Mississippi rivers . •  It bas a population of about 700 inhabitants, and at present has one saw mill  and fiour 
mill. Excellent church and school advantages and 
healthful climate. In addition to two daily packet lines, 
the Paducah branch of t.he Cairo Short Line R.R. enters 
the town from the north, giving direct communication 
with St. Louis, Mo., which is distant only 159 miles. The 
town is sur:!'ounded by an almost unbroken forest of 
timber, presenting an inviting and very desirable loca
tion for all kinds of woodworking e'3tablishment�, espe
cially box, barrel and bard wood factories. Manufac
turers contemplating a change of location, or those 
starting new industries, would do well to investigate 
the unsurpassed advantages of t.his location. Corre
spondence invited. Furtber particulars may be obtained 
by addressing Du. J .  D. YOUNG, MaJ or, Pell onia, Ill.; 
ORRIS STEELE, Clerk; or WM. l'ELL, Uouncilman. 

MESSRS. MUNN & Co., Solicitors 
Of Patents. have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden. ��;,; tO�b��d�g�i;, �:nr�;:�:s and 

PATENTS 
taken through Munn & Co. receive 
special notice in the Scie.ntific Amer .. 
ican. 'rhis splendid weekly paper, 
elegantly illustrated, has the largest 
Circulation of any scientifiC work. 13 a year. Specimen copies free. 

Address �dUNN & CO., 
New York, 361 BroadwllY. 

SECOND-H A N D  BOO R !o;-8cientific and Mecban
ical-at low prices. Send for catalogue. INDUSTRIAL PUBLISHING CO., 22 College Place, NEW YORK. 

m��� TYPE W H EELS.  MODELS &..IXPERIMENTA L WORK_8MAL1.MACHINERY NOVEl.TIU Ik ETC. NE.W TORK ,sTENCIL WOFU<S 100 NASSAU S! N ..... 

AMMONIA MOTO RS.-A DETAILED 
description of the apparatus devised by 1\'1 r. MacMahon 
for t h e  recovery of the ammonia employed fGlr t h e  pro� 
puls10n of cars in a motor of his invention. With 1 3 
illustrations. Contained in SCIENT I FIC AMERICAN 
S UPPI.EMENT, No. 944. Price 10 cents. To be bad at 
this office and from all newsdealers. 

FE CANNOT SEE  HOW YOU DO 
IT AND PAY FREI G H T. 

walnut 

V8u U S E  G R I N DSTO N E S ?  I 
If so, we can supply you. All sizes I 
m o u l l ted and u n m o T l n t e d .  always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe
cial purposes. IrT' Ash jnr cataioQlle 
'l'b e  C l , E V E I , A N U  S'I' O N E  ( : 0 .  

2d  Floor, Wilshire, Cleveland, O .  

TECHNICAL SCH OOLS : T H E I R  PUR-
pose and Its A.CCotll r�l l sh llJ ell t .-By Prof. R. H. 'l'hun�
t o n .  A paper �18cus8mg t h e  i m pol' t a n ce to the people 
aI?-d to t�le natIOn of t he int l'oduction H nd perfection 
of techlllca J education in the United States. and its de
velopment as a part of a state Hnd national syst em. 
Cun tal n ed i n  SCIENTU'IC A M JJ.: H ICAN SUPPLEMENT, 
Nos. 934, and 93�'i. Price ]O cents each. '.ro be 
had at this Office and from all newsdealers. 

T H E  G O  CLI MAX " 
Stereotyper and Mou ld ing Press 

combined, for making perfect (� e l l u 
l o i d  I"ii t C J' p o t Y IU''''' to be used in 
place of metal stereotypes. Also for making U. u b h e l' �talll l) joI .  Should 
be in use in every printing office. 

See SCI. AM., Dec. 30, 1893. Send for 
Circular to 

T H E .J . F. W. D O RltlA N C O .  
2 1 ,.. E. (� el'man � t . ,  

B a l t i m ol'c, IU d .  
Manufacturers o f  

Rubber Stampt-i, Vulcanizers, Stereo
_________ t�y

�
p�e�M

_
achinerY and Supplies. 

\VOR T H l , E Y  � T A I , J, WOlt R S ,  53 
.Elm St., Boston, Mass., have sold 8000 of his 
Patent !:5-lb. Slow Feed Oat Mangers. Price, 
$ 1 . IW. VAN NKSS Co .. 50 Warren St., N. Y. 
W. Y. WARNE", HU N. Broad Street, Phiia. 

AL.-U I"'[INIU t-.-i 
C MO D E: L  E NG I N E:  CAS T IN G S  

D E S C R I P T I V E.  P � I C E:. L I  S T  F"' � E e:  
C HA S . W .  S T E  V E N E R . TAR E N T U t-1  P A . ' 

AMEo� ����BE�H�! J.��'!E��Pst C O . 
A COlnplete t'SystCIlI for the generation of a 

CHEAP AND PERFECT FUEL GAS.  
GAS BLAST FURNACES,  

for all kinds o f  Mechanical Work, 

H I C H  P R ESSU R E  B LO W E RS,  ETC. 
IlJr" Illustrated Catalogues on application. 

Address. 80 NASSAU STREET, NEW YORR. 

SANITARY SOAP VASE 
PREVEN'I'� disease. waste, pilfer. 
ing of soap, clogging of waste pipes, 
stain of marble, uncleanly soap dish. 

A F J<' O ltD� each user fresh, dry 
pure soap. 

The Only Clean, Sanitary, and Safe 
'way to use soap. 

W. R. B A N N I E. 
Rochestel', N. Y., U. S.  A .  

MATCH tl¢ MACHINERY. 

T H O RS E N  & CASSADY CO. 
141 & 143 Wabash Ave. CHICAGO. 

��������e B ICYCLES $ ..... ,........,..-r..U US Sporting and 
\I II Athletic Goods. 

Cut this out and Bend with 6c in stamps for 200 page catalogueif'�I���� & latest official sporting records. 'Ii 

S I NTZ GAS ENG I NE  CO .  
GRAND RAPID S, MICH" 

u. S. A. 
Manufacturers of the !S i .. tz !'I a 
ti o ll Rl'Y a u d  lU ul'i l l t,  (';:UI'I and 
(';:a�o l i ll � E l l a i n l' � .  Especial1y 
adapted for Boats and Electric 
Lig bting. Runs with manufac
tured or uatural gas - Boats and 
launcbes.  Prices within the reacl] 
of all . � 8el lli .lor Cataln(j IlL. 

Mention this paper. 

S T E R EOPT I CON S .  MAG I C  L AN T E R N S  A N D 
ACCESSORI ES, S E N D  FOR CATALOGUE. 
TO CHAS BESELER MAKER218 CENTRE ST. " N EW YO R K ; 

* THE " MU N SON " TYPE WRITER. * 
'11his machine is an " evolution," the outgrowth of years of experience and the 

best ��8����edf 
:!����i�.worI�· isl

t� ,f�\�i�iP�:'I:Yr�eab��I�;��t�O the 
• �a ", i l �· u,. e !'a t t' d .  with li u i v c r!>lu l K e y  BORl·d. 

INTERCHANGEABLE STEEL TYPE WHEEL, 
d ll r ab l e  and e n jol j J �· kept in order. ;m keys, 90 characters. Weight, with carry

i UIl: case, 16 pounds. Special wheels for different languages. 
HWhfi<it Medal AWflTlud, World's Fair, Chicago, 189'".-3. Send for circuZnr to 

The Munson Typewriter Co. , 1 1 1  E. Division Street, Chicago. II I., U. S. A. 
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"Pacific" & "Union" 
Gas and 

Gasol ine 
Enginesw 

Mal'ine and Stational'Y. 1 h .  p .  t o  7 5  h .  p,  
Safe. Simple. Economical. 

T il E  G I, O B E  G A S  E N G I N E  (: 01ll I'A N Y, 
53 N. 7th Stl'eet, P h i l a d c h .h i a ,  Pa, 

The Berkefeld  House F i lter. 
T h e  bm�t and most reliable filter i n  t h e  market, 

tested and indorsed by many leading au
thorities in Europe and America. It gives 
a contirtu()us flow of filtered water, abso
lutely free from germs. It is  easily clean
ed. as all impurities remain on the sur
face of the filtering cylinder. Cylinders 
can be sterilized by boiling in water for 
one bour. Send for circulars and prices to 
the H E R K E I? �; l, U  }<' I LTEIt C O  . .  

4 Ue dar fS l l'eet, N e,,' �r 0 1'11. . • 

KEEP THE HEAD COOL. 
T il e  Braided Wir. Spri n l'r  

l"i1 l o w  IS Cool and 
C l eanly. Comfort

aide as down or 
feathers. Practi .. 
cally indestruct. 
ible. Price, up-

; Couct , 20 x 20, $3.00 ; 
express prepaid, on receipt of' price. Address 
"' ells Mrg. Co., 1112-1 1 16  Noble St., l"hllu.., 1"8. 

,� TELrs c o P E: ;" o F O� L C A TA L O C. U E  
W. & D . M O  G [ yo 

. B AY O  N N E  C I T Y. N . J  
------ -----

BA R N ES'  New Friction Disk Dri ll. 
FO R L I G H T  W O R K. 

Has these Great A duantages : 
The speed can be instantly changed trom 0 to 1600 
without stopping or shifting belts. Power applied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range-a w l In· 
dt:'"rful ecoDClmy in time and great saving in drill 
breakage. Send for catalogue. W. F. & I NO. BARNES CO.,  

1999 Ruby St.,  Bockford, Ill, 

T Y P E W R I T E R S. 
All makes half-price. Rebuilt t )  equal new .. Shipped 

without deposit to responsible parties in all parts of the 
world. Unprejudiced advice given. Illust'd cata. free. 

T Y P E W IU T E U  { 45 Liherty Street, I1EADQt::AI!TEUIS, 5 New York, U. S. A. 

CHUCKS Th e  National 
All sizes and styles 
Pat'd Rpvl� rsi b l e  

.1 a ws. Illus. catalogue. T h e  standard 
ChUCk since 1882. Address W. WHIT
LOCK, R. 145. 39 Cortlandt St., New York 

ALLE�LE:: C"5T1NGS FflOM SPECIAL £RN S pi "-==-1\ C AN-D FIN[ GRAY IflON ALSO ST EEL 

:0--0 FlNE TINNING J��"1T 
S F IN ISHING . NN J rtlQtn:LEHIGH AVE & AMERIG�N .5I PHllA 

A New and Valuab le Boo le 

1 2, 5 0 0  lC.cceil) t. fI!i .  7 O S  P.ag;es. Price $ 5 .  
Bound 'il l.  Sheep. $6. Hn/f-11ioTocco, $6.50. 

T h i S  splendid work contains a careful compilation o f  
t h e  most useful Receipts and RepJies given in t h e  Notes 
and Queries of correspondentR as publ ished in th e !'('i. 
c u t i i'i c  A II lcl'j can during th e pa.st fifty years ; together 
with many valuable and important additi ons. 

O v e r  'l'" r � h' e  'l' h o ll ", ull d selected Receipts are 
here collected j nearly every branch of the uset'ul arts 
being' represented. It i s  by far the most comprehensive 
volume of the kind ever placed before the public. 

'l'be work may be regarded as the product of the stun 
ies a n d  practical experience of t b e  ablest chemists and 
workers in all parts of the world ; tbe information g:iven 
being of the highest value. arranged and condensed in 
concise form coilvenient for ready use. 

Almost every inquiry that can be thought of. relating 
to formulre used in the various manufacturing indus
tries, will here be found answered. 

Instructions for working many ditl'erent processes in 
the arts are given. 

-

'l'bose wbo are engaged in any branch of indu�try 
probably will find in this book much that is of practical 
value in their respective cal1ing8. 

'l'h ose who are in search of independent business or 
employment, rel ating to the nome manufacture of sam· 
pIe articles, will find in it hundreds of most excellent 
suggestions. 

JW"'" Send for n('script il'f ( 'ircular. 
MUNN &. CO., Publishers. 

tSC I KN 'I' I F I (:  A IU EIUCAN O J<' J<' I C E, 

361 Br .... dway. New York. 

© 1894 SCIENTIFIC AMERICAN, INC



O R D I N A R Y  R A T ES. 

I n s i d e  Pa2'e. e n c h i n sel·ti o n � _ 1 :J  ce n 's n l ine 
Back Page. each i n set'tion, - - $ 1 . 0 0  a line l)Ir For some chtsses of Advertisements. Special and 
Bif}her rates wre required. 

The atove are charges per agate line - about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver
ti sements at the same rate per agate line, by measure
ment. as the letter press. Advertisements must be 
received at Publication Office as early as 'J'hursday 
morning to appear in the following week's issue. 

COLD FO R C E D  P R O D U CT. 

" Ro[ors' Drivo Serow." 
Patented May 10. Jnly 19, 1887 ;  

July 10, 1888; 
Jnly 19, 1892. 

cheaper than 

It will turn like a screw 
into wood when driven 

with a hammer, and 

will not break the 

fibers of t h e a common screw, 
and, being cold forg
ed, the entire surface 
has a metallic skin. 

}'or applying steps to Elec
tric Lig'ht Poles. it has no su pe
rior. 17" Send/or samples w 

AME R I CAN SCREW CO. 
P R OV I D E N CE, R .  I .  

Ride a T,ribuIle ! 
............ .�.""."" 

THAT'S TH E W H E E L ! 

rw- lVrite jor Catalogue and Agency. THE---'!I-:ACK M FC .  CO" ER I E ,  PA.  

AGE"�,!=TED roll. FINE TOOLS IN EV£RYSHOP. " �ATALOGUE U.H.BESLY &. UO. AND AGENCY. C:HIC:AGO, I LL.U.S.A.-

'J' H E  Motor of 1 9th Century 
#' • .--..., Can be nsed an'll place, to do any ��"{k';��Ple rn¥.'i{'sie:r:: !B'l-\-� 

Ashes ! No Gauges ! No Engi
neer ! A_-uerfectly safe Motor 
for all places and purposes. ( 'ost of operation abou t one cent an 
hour to each indicated horse p01U .. 

-"'!�====7"",,:=:s=::s er. For circularsj.;etc.! address -" 
E

��=��J���T��"':���' p�8.1��� �J:
n

SSt��:n!�:. (i1i. 
TH E COPYING PAD. �H OW TO MAKE 
llnd bow to use i with an engraving. Practical directions 
how to prepare the gelatine pad, and also the anillne ink 
by which the copies are made, how to apply the written 
letter to the pad, how to take otf copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMEN'I" No. 
43S.  Price 10 cents. For sale at this office and hy all 
newsdealers in all parts of tbe country. 

, -.. ,-.,--, .. -.. , .. --.�-.-��-------------�-.. ,--,--.. � 
f . II I ' 

j The I 

� 

I 
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1 
! 
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American 
Bell Telephone 
Company, 

1:25 Milk Street, 

Boston, Mass. 

This Company own s Letters
Patent N o .  463 , 5 69,  granted 
to Emile Berliner N ovem
bet q, 1 8 9 1 ,  for a combined 
Telegraph and Telephone, 
and control s Letters- Patent 
N o. 4 7 4, 2 3 1 ,  granted to 
Thomas A. Edison May 3,  
1 89 2 ,  for a Speaking Tele
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro
phone transmitters and of 
carbon telephones. 

J C itu t i f ic jUltrictlu. (JULY 2 1 ,  1 894. 

R E P E R A  PA PE R l eASH PA I J) for all kinds of go,!d �econ d_-hand 
_ " It'on and W ood-WorkI n g  lU acll l l l e l'Y. A_ .... __ • � Address W. I'. DAV I i'!. ROCHESTEll, N. Y. 

A New Pri nti ng·Out Ready Sensitized Paper. A L U MIN  U M ir.
oii� ��2n�l�rie��:� co��s/r��gs

a
e���\7 l'ERMA N E N T  l'R I N T�, Better Results. Easier Obtained. N o  Ice. N o  Hot 

Ware)' 'l'reatlnen t ,  N o  I .. end Sni ts, 1\" 0  A I D lli or other hardeners endangerIng 
the durability of the image. Extreme simplicity of aU operations. Printed, toned 
and mounted in less time and with less trouble than any other paper. Does Dot 
bronze and does not fix out. A p(tpe1' jm' all cl'im,ates and all seasons. IViU stand a hot 
'water test oj 1(k)o F. and 10ill behave just as 'well in ice cold 10ater. Has n o n e  of the defects 
of its rivals. pr Write for free sample sheets. rw- Ask jor prices oj ou,' Special jJ��n;:f: £;.ari'i·Dealers. N epera Chemical Co . ,  Nepera Park, N .  Y .  

A G E N 'I' � W A N 'J'ED for Grinders' Supplies. Lib
eral Commission. THE TANITE Co., Stroudsburg, Pa. 

MANUFACTURE OF BICYCLES.-A 
very com prehensive article giving the details of con .. 
struction of every part of these vehicles. With 15 en .. 
gra.vmgs. Contained in SCI E N TIFIC AMERICAN SUP. 
PI,EMENT. No. 90S. Price lU cents. ri'o be had at this 
office and from all newsdealers. 

�NLY the highest grade steel '-»' forgings, made from scien
tifically analyzed material 

of uniform quality, and sub� 
mitted to the severest testing 

strain after p1anufacture, are ever used in 

� .................... : ! <tolumbia 1J3ic\?cles. : 
...................... .: Every means that human skill and foresight 
can provide have been employed to make our 
wheels free from flaws and weakness of every 
nature, and we fully guarantee them to be 
perfectly constructed in every particular. 

POPE MFG. CO., Boston, New York, 
Chicago, Hartford. 

Catalogue free at our agencies or we mail it to any ad
dress for two two-cent stamps. 

J ESSO P'S S T E E LTHB\�Er F O R  T O O L S ,  S AW S  E: TC. 
WI!! J E S SOP '" SONS L.: e  91 JOHN 5 T.  NEW YORK 

$6 .00  
TO 

$ 100 .00  

Eastman Kodak Company, 

8--'ORB E M E RY , :h'f��� a�.l'e8�in2,��'i'd§':f p��: 
• . .11 . ' 

-. 
' QUiCk process and large stock. Wben in a turry. 

buy of T H E  TA N I 'I' " C I I . ,  NEW YORK CITY, 
CINCINNATI. and STROUDSBURG , PA . 

'Ataflfaa I IUA KE A )<'AN 11iOTO lt. 0 
STEAM PACKlNG ;t�:��:;�iYE BoUe,: �overings, .l\Ii!Iboar�, Roofing, � 'I' H E  NEW K I N D  OF CAMERA. BulldIng Felt, LIqUId Pamts, Etc. Illustrated in SCIENTIFIC AMERICAN March 31st p 197 DESCRIPTIVE PRICE LIST AND SAMP�ES SENT FRIIE. L I C H T  P R O O F  FILM C A R TR IDCES. 

' . 

H. W. JOHNS MFG. 110 •• 87 Malden Lane, N.Y. NO D A R K  R O O M  REQU I R E D. 

Computing Figures 
hard���\�l �H�Yf���!!� 
The Comptometer makes it 
easy, is twice as quick, in .. 

. sures accuracy and relieves 
all mental and nervons strain. 
Why don't  you get one ? Write for Pamphlet. 
FELT .. TARRANT MFG CO . 

52 .. 158 ILLINOIS ST • •  CHICAGO. 

SCI ENTIFIC DIS-
covery.-By Lord Kelvin. Abstract of the presi<ientiaJ 
address before the Royal Society, Nov. 30, 1893. Con
tamed in SCIE NTIFIC A MERICA N SUPPLEMlCNT. No. 
9.:10, Price 10 cents. To be had at thitl office and from 
all newsdealers. 

Best and Most Practical Camera in the World regard_ 
less of price. Prices. $S to $1ii . P=- Send jor Description, 1vith Sample of lVork .. 

Boston Camera Mfg. Co., 382 Tremont St .• Boston. Mass. � -----

FIREPROOF FLOORING.-DESCRIP-
Uon of the various systems of fireproof flooring em
p loyed in Europe and the United States. With 73 i l lus 
trations. Contained in ScrENTIFIC AI\HUUCAN S UPPLE
MENT. No. 947 .  Price 10 cents. To be had at thiS 
office and from all newsdealers. 

T :B: E  

rw- E!S'J'A B L I !S H E D I S <J :i .  
The M ost Popular ScientifiC Paper i n  the World 

O n l y  $ 3 . 0 0  R Y ear, I n c l u d i ng' l'o s t n g e .  
W e el< l Y-:i2 N ll m b e1' 8 tl V e al'. 

J Send for t 1 Catalogue. f H Y P NOT I S M :  �� �'�:�����T��,�fu �J.: v:r�g��:�: Rochester, N. Y. tical, $3.50. Dr. Anderson Masonic 'rem .. S.A.7, Chicago 

T h i s  w i de l y c i l'cn l uted and splendidly illustrated 
paper is publisbed weekly. Every number contains six .. 
teen pa�es of useful information and a jar�e number 01 
original engravinlits of new inventions and discoveries, 
representint: Flngineering Works, Steam 'Machinery, 
New lnventions, Novel ties in Mechanics, Manufactures. 
Chemistry. Electricity 1'elegrapby, Pbotography, Arcb:. 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Scient i f i c 8ill Cata l ogue TOWERS AND TANKS 
P A T E N '}' SECTIONAL 

RECENTLY PUBLISHED . ALL I R O N  TOWE RS 
' 

Our New Catalogue containing over 100 pages, includ
ing works on IUore than fifty different subjects. Will 
be mailed free to any address on application. 
iU U N N  "" CO . . Publi,IiC1'S SCIENTI>'IC AMERICAN, 361 Broadw ay, New Y ork. 

WELL DRILLING MACIDNERY, 
I\tANUFAOl:URED llY 

W I L L I A M S  BROTH ERS, 
I T H A C A ,  N .  Y . ,  

Mounted and o n  Sills, for 

deep or shallow wells. 

with steam or horse 

Brothers 

of 4 aUII 1 � Cohlln�s, for 
'Vater Works, Cities, Towns and Manu .. 

factories. 

PLAI N ,  ALL WOOD TOWERS. 
EL EVA'I'ED TAN K '"  

for Automatic Fire Sprinkler Plants. 
Manufacturers of Iron and Steel Tanks. ��+"'iI1 
L o u i siana Red (, ypress Wood 

'1'anks a �pecinlty. 

w. E. CALDWELL CO. 
219 E. !lI nin !Street, 

L O U I SVI L I,E, KY . . U . S. A. 

ICE HOUSES. - D E S C R I PTION OF 
ice houses as they were bui l t a cen tury ago. Contained 
in SCI ENTU'IC A M E ltlCAN SUPPLEAU:NT, No. 933. 
Price 10 cents. 1.'0 be had at this office and from all 
newsdealers. 
�1 1 1 1 1 1 1 'n l l ll l l l l l l l l l l l l l l l l ll l l l l l l l l l l l l l l l l l l l l l l l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 "  

'r C l' f I I M  o f  � 1l 1H!lcl' i p t i u lI .-One COpy of the SCIEN· 

TU' It" AM ERJ CAN will be sent for oJ/e /lw.I -52 nnmbers
postage prepaid, to arty subscriber in the United States, 
Canada. or ,Mexico. on l'f'ceipt of t h l· e e  d o l l ut·s by tbe 
publishers i six months, $1.50 ; three months, $LOO. 

C l ubs.-J:;pecial rates for several nameSt and to Post 
Masters. Write for particulars. 
'rhe safest way to remit IS oy Postal Order, Draft. 01 

PJxpress Money Order. 1I0ney carefully placed inside 
of envelopes. securely sealed. and correctly addressed, 
seldom goes astray. but is at the sender's I'jsk. Address 
all letters and make all orders. drafts, etc .• payable to 

lli U N N  "" CO . . 3 1H H l' O ll d w Il Y ,  N e w Y ol'l, . 

'I' H E  

Idtntifit �mtritatt Jupplttuent 
'!'his is a separate and distinct pUblication from 'l'HE 

SCIENT 1 F I C  A.l\I �;R I C A N .  but is uniform therewitb in size. 
every number containing sixteen large pages 5ull of en
gravings, many of whicb are taken from foreign papers 
and accompanied with translated descriptions. 'I'a E 
�CTENTIFI C Al\l ERICAN SUPPL:KMENT is publisbed week .. 
ly. and includes a very wide range of contents. It pre
sents the most recent papers by eminent writers in al! 
the principal departments of Science and the Useful 
Arts. embracing Biology, Geology. Mineralogy. Natural 
lIistory. Geog-rapily, Arcb reology. Astronomy Chemi8� 
try. Electricity, Light, Heat, MeclmnicaJ F:ngineering, 
Steam and Railway Rngineering, Mining, Ship BuHding. 
Marine l1-:ngil1eering, Photograph y.  Technology. ;l1anu
facturing lndustries. �anitary Engineering, Agriculture. 
Horticulture. l)omestic ll�conomy, Bioflrapby, Medicine. 
etc. A vast amount of fresh and valuable information 
obtainable in no other publ icatIon. 

A RTESIAN WELLS -BY PROF. E. 

The most important Engi11eering lrorks, Mechanisms. 
� and Manufactures at home and abroad are i llustrated � � and described in the SnpPI .. l�l\1ENT. 

('t ;;  Price for the �UPPLEl\Ili:NT for the United States, 

Premo Gamera i 
G. Smith. A paper on artesian weJ l s  as a source of 
water supply. E!o!8ential geological conditions of arte .. 
sian wells. Some chemical features of artesian we l l  
snpply. Contained i n  SCIENTH 'IC A MERICAN S U P� 
PLEMENT. No. 943. Price 10 cents. '1'0 be had at this 
office and from all newsdealers. 

Q) 
.s::: -

=;; = � Canaua, and Mexico, $5.00 a year ; or one copy of the 
('t � ;;  SCIENTIFJ C A l\I lI�lU CAN and one copy of Lhe SUPPLE .. 

;. Itiio � lUENT, bOLh mailed for one year to one address for $7.00. � � � Single copies, 10 cents. Address and remit by postal order. 
w '"  express money order. or check. - � '= .;;, llI U N N  "" CO.,  361 B l' o a d w a y ,  N ew Y Ol·k. 

OIL WE LL S U P P LY Go,  
Manufacturers of everything needed for 

ARTESIAN WE LLS 
fio�t��:,r �:tt?��: ,;r;:,rc���k��r�l

ra����' 
Tools, etc. lllus'd catalogue, pnce hsts, 

and discount sheets on request. 

Pittsburg, O�I City and Brad�;o_r,�d,�p�a.���� 
Also. 32 Cortlandt St., New

_
York. 

Experimental & Model Work 
Electrical Instruments, Fine Machinery, Special Appa

i ratus, Telepbones, Photograph Macbines, Repairs, etc. 

I E. V. BAILLARD, 106 Liberty Street, N. Y. 

.B � � 
::::s .g, �  � - '0  ., � � o = �  :MPACT' LICHT, PERFECT IN DETAI: 1_ 

We Guarantee Perfect Satisfaction. 

Rochester Opt· leal Co 16 II .  Water St., � 
• Uoebester, N. Y. � 

ill l l l l l l ll ll ll ll ll ll l l l l l l l l l l l l l l l l l l l 1 l l l l l ' I I II " 1 1 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 1 · . I I I I I I I I I IIIJIIIJ •• I'I" IIIII I " l l l l lii -ts- k0�ADJUSTABLE lt9LDERS 
l) I v:: I NCAN DESCf.NT LAM P S . J I! i O.C.WHITE GO. WO RC EST ER,  

• ... � � SEND  FOR C I RCULARS . MAS S .  

THE ELEOTRIC STORAGE BATTERY C O .  
SOLE MANUFAOTURERS OF 

THE GHLORIDE ACCUMU�TOR .  
Elements of all SiZes, from 100 up to 10.000 watt-hours capacity each 

CEN'I'RAL STATION I N STALLA TIONS. 

Electric I:aunch EqUi�::'
d
e'!tf ����\ifr:J\Ps. Phonograph, Surgical, 

D R EXEL BU I LDING, PH I LADELPH IA,  PA. 

�ttildiltg �ditil)lt. 
THE SCIENT IFIC AMERICAN A R C H I T E C T S' AND 

RU1LDERS' EnI T]ON is issued monthly. $2.50 a year. 
�ing'le copies. 25 cents. '11birty-two large quarto pages, 
forming a large and splendid llacazine of Architecture. 
richly adorned witb titf}(wc 'p l a T eS 111 c(Jwrs� and with 
other fine engravings ; illustrating the most interestin� 
examples of modern architectural construction and 
al1ied subjects. 

A specia) feature i s  the presentation in each number 
of a variety of tbe latest 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 Plans, 
Descriptions, Locations, Estimated Cost. etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest (j i r c u l ation of any 
Architectural publication in tbe world. Sold by all news· 
(leaiers. $2.50 a year. Remit to 

lll U N N  &< CO . . l'ublish ers, 
361 Broadway, New York. 

PRINTING INKS. 
The 8CIENTnHC AMERICAN is printed with CHAS. 

ENEU JOHNSON & CO.'S INK, T'enth and Lomb .. r" 
Sts., Philadelphia. and 47 Rose St .• opp. Dnane, New \'ork 
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