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is replete with two huudred illustrations, many of which 
are reproductions of the best work by prominent amateur 
and professional photographers. There are articles on 
the applications of photography to science, such as a pho· 
tographic record of sound analysis by Professor William 
Hallock, astronomical photol:l'aphy and photogrammetry 
and telepllOtography by Albert Gleaves of the U.S. A ., and 
descriptions, with illustrations, of many useful pieces of 
apparatus, besides an abundance of the latest formulas 
for developers and lenses. It is a book of much value 
to the photographer desirous of keepmg up with the 
times. 
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'fbe Garvin Macb.1Jo .• Lailrht 8.I1d Canal Sts .. ;\lew York. 
THE WON DERS OF MODERN MECHAl"I ISM. Use tbe Houll"b Becnrlty Casb Recorder. Entirely dif· 

A Resu Ole of Recent Progress in Me· ferent from a Casb Register. Hougb Casb Recorder Co., 
cha nical, Physical and Engineering Springfield, Mass. 
Science. By Charles Henry Coch- For Sale - 75 H. P. enillne, 16" x 30". automatic cut-olr; 
rane. Pbiladel phia: J. B. Li I!pin- in lIood order. Can be seen running. Will be sold low. 
cott Company. 1896. Pp. 402. Price Address A. P. W. Paper Company. Albany, N. Y. 
$2. No index. .. History of Cripple Creek." 

In this work we find resented in po nlar form the We bave just Issued In boOk form tbe only autbentic 
. p . p and reliable blstory of Cripple Creek Ilold camp. tbe achievements of engmeers m the many departments o f  marvel of  tbe mlnintr world. Tbe book contains numer. 

science, snch as building, manufacture of steel, elec' j ous fUll P8lle ill ustrations of Ilold mines true to life. 
tricity, artificial refrigeratin�and similar topics. Natural· Witb tbe sole object of introducing our big 8 page 56 col­
ly, the subject is treated somewhat superficially, and per· umn illustrated weekly paper (establisbed lBOO) we will 
haps forthat reason is all the better adapted for the lendacopy of tbe above lnterestinll book free to all wbo 
readers it is desired to reach. It is quite profusely illus· send us 25c. (stamps or silver) fora 3 montt.s' (13 weeks') 
trated and in many ways is really notable as being thor. trial subscription to our bill weekly. wbicb contains tbe 
oughly np to date. Whatever seriou. value it has would latest miniUjl news and Illustrations of Rocky Mountain 
have been immensel enhanced by an index. scenery. Club of 5 and 5 books. $1. Mention tbe SCIBN-y TIFIC AMERICAN. and address lIIustrated Weekly, Den-

The Scientific .African.-Tbe Scientific ver. Colorado. 

African is the name of a new journal. the first copy of 
whIch has just been received. Phonetically it might easily 
be confounded wit!. the SCIENTIFIC AMERICAN. but the 
resemblance really ends there. Still this paper gives 
promise of a very useful existence as an exponent of 
South African science and technology. It is pu blished 
monthly at Cape Town, Africa. The industries of South 
Africa are daily increasing in number and importance, 
and the new journal is pledged to foster these industries 
by illustrating and describing the various methods now 
in use, so as to increase the number and improve the 
quality of African manufactures. In addition to this, 
pure sciencp is not to be neglected, as is seen by the 
notes on natural history. geology. anthropology. medi· 
cine and chemistry which appear in the first number. 
We welcome it to the brotherhood of scientific jour-
nalism. 
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1. A residence at Orange, N. J. Two perspective eleva· 

tions and fioor plaIll!. also an intelior view. Ap· 
proximate cost $12.000. Mr. Frank W. Beall. 
Chicago. Ill., architect. An imposing design. and 
one appropriate to the lo�tion. 

2. A Colonial residence. at Sprin,gfield. Mass., recently 
erected for Mr. W. S. Scott. Two perspective 
elevations and fioor plans. Cost $ 6 ,000 complete. 
Architect. Mr. G. W. Taylor. Boston. Mass. An 
artistic design. 

3. A residence recently erected for Rev. S. E. Smith. at 
Corcoran Manor, Mount Vernon, N. Y. Perspec­
tive elevation and fioor plans. Cost $7,500 com· 
plete. Mr. A. M. Jenks. Mount Vernon, N. Y., 
architect. An attractive design. 

4. A dwelling at Hasbrouck Heights. N. J. Perspec· 
tive elevation and fioor plans. Cost complete 
$3,500. S. A. Dennis. Arlington, N. J., architect. 
A moderu and attractive design. 

5. Two perspective elevations and fioor plans of a 
country house, at Lawrence Park, Bronxville, 
N. Y .• recently eretted at a cost of $10.000 com· 
plete. Mr. Wm. A. Bates. New York City. archi· 
tecto One of the most artistic and picturesque 
country h01ll!('s in Westchester County. 

6. Public school No.9. of Erie, Pa., recently erected at 
a cost of $38,000 complete. Mr. Joseph Frank, 
Erie. Pa, architect. The design combines a strik· 
ing exterior appearance and a convenient interior 
arrangement. 

7. A half·timbered cottage of moderate cost recently 
erected at Glen Ridge. N. J. Architect. Mr. E. R. 
Tilton. New York City. A pleasing design. 

8. A view of tbe Washington Arch. New York City. 
Designed by Mr. Stanford White, of the archi· 
tectural firm of MeESr1l. McKim. Mead & White. 
New York City. 

'fbe best book for eJectl'lcians and beginners In elec· 
tricity is "lllxperimental Sclence,"by Geo.M. Hopkins. 
By mail. '4; Munn & ()0 .. l'ubllshe1'll.361 Broadway. N. Y. 

Wbereas. the copartnersblp beretofore existing In the 
City and State of New York between O .. on D. Munn 
and Alfred III Beacb. under tbe copartnersblp name of 
Munn & Co .. and bavlnR Its princl",,1 place of business 
at No. 361 Broadway. in tbe City and ;ltate of New York. 
I:!as been dissolved by tile deatb ot Alfred E. Beacb on 
January 1. 1896; and 

Wbereas. the said copartnersblp bad business rela. 
tions witb foreign countries and transacted bUsiness In 
tbe State of New York for a period of five years and up­
ward; and 

Whereas, I, Orson D. Munn. the surviving cop!lrtner, 
am desirous to continue tbe business conducted by tbe 
said copartnersbip and to continue tbe use of the name 
of Munn & Co. 

Now, I. Orson D. Munn. do bereby certify and declare 
tbat I am tbe person dealing under sucb name of Munn 
& Co., and t�at my place of abode Is U East Twenty' 
second Street. City of New York, and tbat my principal 
place of business is at No. 361 Broadway. In the Glty and 
State of New York. 

(Slllned) ORSON D. MUNN. [L.S.I 
In presence of 

A. A. HOPKINS. 
City and County of New York. ss: 

On tbls 6tb day of January. In tbe year l896. before me 
personally came Orson D. Munn. to me known to be tbe 
individual described In and wbo executed t,he forellolnll 
Instrument and acknowledlled to me that be executed 
tbe same for the purposes tbereln mentioned. 

(Signed) A. A. HOPKINS. 
LL.S.] Notary PubliC. 

Kings County. New York. 
CertiOcate filed In New York County. 
pr-Mend for new and complete clitalogue of Scientific 

and otber Books for sale by Munn & Co .. 361 Broadway. 
New York. Free on appll�atlon. 

HINTS TO CORRESPONDENTS. 
Name .. alld Add l·e .... must accompanr all letters, 

or no attention will be paid thereto. Tliis is for our 
information and not for publication. 

Ile"crellce" ,to former articles or answers should 
give date of paper and page or number of question. 

hlqllirie8 not answered fu reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research. and, 
thoqgh we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

H "fu e��� �:S��:°,Jn'f
c::sFu�����thO

!d�=:�� 
houses manufacturing or carrying the Mme. 

Special \VriUen In ..... ·lnalion on matters of 
personal rather than general Interest cannot be 
expected without remuneration. 

Sclelltlfic A.nericall SII 1'pJement .. referred 
to may be had at the office. Pnce 10 cents each. 

Hook .. referred to promptly supplied on receipt of 
price. 

IUlllerah, sent £Or eJgDnination should be distinctly 
marked or labeled.. 

(6711) F. W. B. asks for directions for 
making an ever·ready pad for rubber stamps: A. The 
followiJ;lg ts said to be a cushion that will give color per· 
manently. It consists of a box filled with an elastic 
composition. saturated with a suitable color. The cush· 

9. View of the new Snrety Building. New York City. iOIl fulfill� its purpose for years without being renewed. 
Total height from curbstone to coping, 314 feet, .aways contains suffiCient moisture, which is drawn from 
being the loftiest inhabited building in the world. the atmosphere. and c� to act as a color stamp 

10. Miscellaneous Contents: A great bell.-CalvertVaux. cushion so long as a remnant of the mass or compqsition 
-The world's tallest structures.-Powerful dredge remains in the box or receptacle. This cushion or pad is 

for the Mississippi Rivpr.-The centenary of the too soft to be Relf·supporting. but should be held in a 
Institute of France.-A new cornpr grate, illus· low. fiat pan, and have a permanent cloth cover. 'rhe 
trated.-The "American Trackless" sliding door composition consists preferably of 1 part gelatine. 1 part 
hanger.-The Handco .. straight fiush" closet. iI· water. 6 parts glycerine, and 6 parts coloring matter. A 
lustrated-A simple and efficient pump, illustrated. suitable black color can be made from the following mao 
Staining wood.-Artificial fuel.-Ancient glass terials: 1 part gelatine glue, 3 parts lampblack,. aniline 
makers -House numbering.-Fires in .. sky black, or a suitable quantity of logwood extract. 10 parts 
scrapers."-Non·heat conducting coverings. Illue of glycerine, part absolute alcohol. Il parts water, 1 part 
trated. -Improved wood. working machinery, illus. Venetian soap, 1·5 part salicylic acid. For red, blue or 
trated. violet, 1 part gelatine glue, 2 parts aniline of desired 

The Scientific American Building Edition is issued color. � part absolute alcoho� �O �rt.. .glycerine, 1 part 
monthly. $2.50 a year. Sinoole copies. 25 cents. ThirtY' j' Venettan soap, an.d.I.5 part salicylic aCid �he follow· o . ' . \Ill! are two additIOnal receipts used for .this purpose: two large quarto p�B, formmg a. large and splen�ld t. Mix and diSBolve 2 to 4 drm. aniline violet 150z, al. MAGAZINE .oF ARCHITECTI'RE. rIChly adorued Wlth . . . ' 
elegant plates and fine engravings. illustrating the most I coho�. 15 oz. glycen�e. . The solution 18 poured on the 
. . . . cushIOn and rubbed m With a brush. The general method mterestmg examples of Modern Architectural construc' l f . th d i t II tb I ti ith Id tion and' allied subjects. 0 preparmg . e pa s 0 swe . e ge a ne w co 

The Fullness. Richness. Cheapness, and Convenience water, then boil and add the glycerme. etc. 
of this work have won for it the LARGE.T CIRCULATION I (6712) F. W. writes: I would like to 
of any Architectural Publication in the world. Sold by , ask a few questions concerning an acetylenp gas plant 
1111 newsdealers. MUNN & CO., PUBLISHERS, I arranged on the principle of the one described on pa� 8 

361 Broadway, New York. of tbe SCIENTIFIC AMERICAN of January 4, 1896. 1. 

93 
How large would generator bottle and receiver have to be I The diameter 0 f th

. 

e driven being given. to find its num· 
to supl'ly two jets that have been used for coal gas (or· ber of r�v •• lutions. 
dlnary dwelling house size). Can acetylene gas be used Rule.-Multiply the diameter of the driver by its num· 
in such fixturesP A. You cannot use ordinary buruers ber of revolutions and divide the product by the diame· 
for acetylene. Use}ii foot burners. A 1 cubic foot gas· ter of the driven; the quotient will be the number of 
holder and a 2 quart generating jar will supply them revolutions of the driven. 
nicely. It is well to have separate inlet and outlet pipes Ex.-Twenty.four in. diameter of driver X 150, num· 
for the holder. Il. Are the chemicals employed very cor· ber of revolutions. = 3.600 ..... 12 In. diameter of driven 
rosi veP Can iron or braSB connections and stopcocks be = 300. 
used where fiexibility is not essential! A. Use ordinary The diameter and revolutions of the driver being 
fittings. avoiding brass and copper. 3. Where can cal· given. to find the diameter of the driven. that shall make 
cium carbide be obtained (that is. where could I get a I any given n'lmber of revolutions in the same time. 
small amount of it)P A. Address Eimer & t\mend. 300 Rule.-Multiply the diameter of the driver by its num· 
Third Avenue. New York, N. Y. 4. Is there any more ber of revolutions. and divide the product by the num· 
danger of explosion in acetylene gas than in coal gasP ber of required revolutions of the driven; the quotient 
A. Not so much. wiil be its diameter. 

(6713) G. H. DeL. asks: 1. On a 500 EL-Diameter of driver (as before) 24 in. X revolu· 
tions 150 = 3,600. Number of revolutions of driven re­
quired = 300. Then 3,600 -+- 300 = 12 in. volt street railway circuit, how much cnrrent does any 

one car take at fun load P A. At 50 horse power 75 am· 
peres could be taken. 2. I have a small bipolar shuttle The rules following are but changes of tbe same, and 

will readily understood from the foregoing examples : armatnre motor. capable of driving a twelve inch fan To ascertain the size of the driver. with six small cells of plunge battery. Is there any pos· 
sible way of altering the winding so as to have it act as a Rule.-Multiply the diameter of the driven by the num· 

ber of revolutions you \\'ish to make, and divide the product small generator producing enough current to light one or by the required revolutions of the driver; the quotient more miniature incandescent lights of 1, 2. 3, etc, candle will be the size of the driver. power. Could youjrefer me to some SUPPLEMENT describ. To aflCertain the size of pulleys for given speed. ing a small dynamo P A. Yon will have probably very lit· Rule.-Multiply all the diameters of the drivers to. tle �tisfaction in making the. change. unl�s the field is of gether and all the diameters of the driven together; cast Iron, so 8B to possess reSidual magnetism. For small divide the drivers by the driven; the answer multiply by dynamos we refer you to our. SUPPLEMlIJIIl', Nos. 161, 599. I the known revolutions of the main shaft. 600, and 8'4. No. 599 descnbes a drum armature, much 
the �,tor No. 161. 3. Having the voltage and am· 
perageglven. how can the resistance be foundP The am· 
perage .. nd resistance to find the voltageP And the reo 
slstance and voltage to find the amperage P A. Let C = 

E 
amperes, E=volts and R=ohms. Then C=i; 

E 
E =CR; R=-. 4. What is fasteRt rate of speed ever 

C 
attained hy a locomotive in the United States P A. We 
refer you for items on recent railway speeds to the SCI' 
ENTIFIC AMERICAN, vol. 68. No. 20; vol. 72, No. 22; vol. 
74; No.1. 

(6714) R. N. T. say!': Will y ou give me 
formulas for computing the elements of a safety valve: 

;<-_._ ........... J; .. _ .. ... .;;.:::.::. 
, I 
! 

TO INVENTORS. 
An experience of nearly fifty years. and tbe preparation of more tban one hundred tho usand applications for na­

tents at bome and abroad, enable us to understand the laws and practice on both continents, and to possess un­equaled facUities for procuring patents everywbere. A 
synopsis of tbe patent laws of the United St.ates and all 
foreign countries may be bad on a.pplication, and persons 
contemplating t he securing of patents, either at bome or 
abroad. are Invited to wrJte to this office for prices, which are low\ in accordance with the times and our ex­
tensive facilitIes for conductin� the business. Address 
�lUNN & CO .• of\tce SClI'NTIFrc AMERICAN.361 Broad­way. New York. ::. 
INDEX OF INVENTIONS 

For wblcb LeUen Palen' 01" &b .. 
Unl&ed Stale. were Gran&ed 

January 28, 1898, 
&ND EACH BEARING THAT DATE. 

[See note at end of list about copies ot tbese patent •• ] 

A. Let W = the weight. 
L = distance between center of weight 

in inches. 
and fulcrum AdvertisinR device. A. C. Doster .................... 553.fi1i5 

Advertising device. M. H. Ricbardson ............. 553.598 I 
Advertisinll! apparatus. J. H. Scott . . . . . . . . . . . . . . . ... 553.569 

Let w = weight of lever in pounds. 
Let g = distance between center of 

fulcrum in inches. 

Adt���lr��. �I����� .. a�pa��
t
� •. �����l�. �.������ 553.770 

gravity of lever and �l� g��:.ir�ifiM,?e:c
.�i.n�: .�:. �: .. �.��.�:::::::'.:' llim 

f:1��:'t"Jee Hi.o� �:::-:":I�i-m:""" 
........ ...... 553.750 

Let I = distance between center of valve and fulcrum 
in inches. 

Let V = weight of valve and spindle. 
Let A = area of valve in square inches. 
Cet P = pressure at which the valve Is to blow off. per 

square inch. 
Then the weight required to balance a given pressure 

at any given distance on the lever will be by the for· 
mula: j ( WXg)) l I 

W = 1 CPxA) - Y+ -1- f xL 
When the weight Is at hand and known. and the dIs· 

tance is required, then 

Amaillamator. S. A. West ............................ 5!!i!.63( Armature for electric machines. R. M. Gardner .. f53;557 
f:�g�i::�: �u:Nff.°l� d:iiaiicroft·:::::. :: ::::: ... . ::: ��8t 
f:�re'i' ��re',: �err��r

S��r"raii;':ay ' car; "P: "N: 553,600 
Boucber ............. .. . ....................... .... M3,773 

B:t\ bolder. F. Go1f .................................... 553.752 
I:i::'f P:�1i;gLO�

o
�l:gga;.iii',iii· apparatiis:' ili: 553.599 Fnedman . . . . .  . .  . .  . . .  . . .  . .  . .  . .  . .  . . . .  . .  . .. . .  .. . .. . . .  553,709 

Barrels. met bod of and apparatus for makinll. R. 
Klinller ... .... .. .. .. .. . .......................... 553.809 

Basins. combination supply and waste fixture for 
Ba t�:::" JSe�o���i-i'-' "liiit"tery: .. Seco',idiiry' iii t� 553,699 tery. 
Bearinll. antifriction. A. H. McMaster .............. 553.656 
g��t��dbl.::.t�r,i:: J�-1N�",[t"kins:·::::::.::·.·.:·.·.·:.: �:= 
�:n·.��'i,Yt�6e�G�J:u���:.:'eaii:::::::::::::::::::::: �:� Bicycle bablt. H. W. Rood .......................... 55.�.690 
Bicycle bub. self.oUinll!. O. Kraus ............. ...... 553.621 
�1�;�I:·���'�v.'6.· Jw��.I����::::::: :::: ::::::: lli:�t The elements between the brackets to be computed 
Il���l: �:�t

a
��g: ���P�'t.\v?�:'ifr&iC:::::::::::: �:� first. To obtain the area of the valve, multiply the square Bin. See Flour bin. 

J ( WXg)) l I 
L= l (PXA)- V+-1- f X

w 

of the diameter by 0'7854. Bloomers. '1'. H. Royce ......... .... .. ..... ...... ..... 553.739 
1 Blowpipe. T. B. Walmsley ........ . ................ 553.7(2 

(6715) D. P. D. says: P ease let me B��r.;i�"§'!'lttt :..t:r
u
��

r
si.;am·iioii.;r: 

.. Mari,;e 553.5
56 know. through the SCIENTIFIC AMERICAN. how to boiler. Steam boiler. 

put a � in. hole through a heavy glass bar P A. This can ig�t
c
���h�il::.��

a
.��iieiigougii::::::::::::::::: �t� be done with a hard drill and spirits of tnrpentine -a te- Bottle. H. W. Upton ............. ..................... 553.001 

dious and uncertain process, and only for small holes. A Bottle filllnll device . •  J. Iredale ...................... 053.734 
diamond drill Is much better and cheaper. if there are ���l�' s�g������;e�;�: r;.���ii:::::::::::::::::: �;�l 
many holes to drill. If large holes are wanted. fromX t��ye. ������!��:b .............................. 553.70 3 
in. to 1 in, or la�er, prepare a piece of thin tubing of Burner. See Fuel burner 
brass or copper. of the reqnired size of hole, of lor 2 g�:g'ii."�07�e:'J:. "";&��:?:';i-�':::::::::::::::.:::: lli:�� 
in. in length. with small spindle and grooved pulley at· Hutton feed mecbam"m. W. E. Bennett ........... 553.8(13 
tached, something after the style of the watch maker's 1 8:��e��'eLO i?C�,:'.lsner ................................ 553.595 
DOw drill. Fasten upon the plate or glass, at the point to �ane mill, C. A. Calvert .............. ................ 553.!!O'Z 
be drilled, a ring of metal or wood for a guide to keep �:� �g�g::�:: i;.�;. W'.ra�·::::::::::::::::::;·:.�:�: �� 
the tubular drill in its place, until the cut is started suffi· Car COUplinll. J. M; Larkin ........................... 5."'.587 

ciently to steady the cutter. Lay the gJass plate horizon· 8::: 1!�S��J: �.�;I����::::::: ::::::::::: :::::::: lli:� 
tally, and work the drill perpendicularly with the bow. 8:�i:�g:�:f·:aJt����rt�:::::::::::::::::::::::::: �:� 
using one hand to steady the upper end of the drill stock. Car fender. �. C. Mc9uire.; .......................... �.fl!'l 
Feed emery (about No. 90) and water into the open end 8:; I��g�;: iir!t.��I�xBe·dfor;C:::::::::::�::": ,�:� 
of the tube as fast as required. In a very short time you Car. ban.d. A. Hitt ............ ........... ............ 553.61 7 
will cut a d isk out of the plate. Another plan is to heat 8:� Ip�P��!W;:"���IE�p.M��ke!i';:::::::::::::::::::: �:� 
the drill to .a low che':fY red .and plu�ge .in a soluti?n of 8:::::��ac�

C.!"ti'it;�,:n
c�n��:�g�i��n·anij",;o

iine,;� 553.818 
chloride of ZIDC (soldermg IIUld). ThiS gives the drill an tlon of railway. E. Lanllen ....................... 553.756 
exceedingly hard edge; grinding removes the hard por. Cars. electrical propulsion for street or other. J. 
tion. Therefore, tbe drill must b ehardened after grinding. car�

a
;!��giD.·�·maCiii·,;e:·jiicqiiai-;i,":Fi::·IDii-iiwick: �U� 

Cardboard. adjustable cutter for cuttillil. C. w. 
(6716) C. J. M. asks how to make leaf car���

b
:ogiii';·ieeiiiDime';bii;'i�in;·F:·A:iiiaih';j. �:�� photographs. A. Pas s the paper first throqgh a solution 8:;rl����:�,\'�.t: 88r�.�:.�: .LI�n::::.:::::::::::: �;�� of gelalin, 1 part in 20 parts of hot water. and use a Carrier. See Cash and packsll"e carrier. strong solution of potassium bichromate; or the gelatin Casb and packaj!e carrier. Weaver & Barr ......... 553.548 

and bicbromate may be used together. Wash with hot 6::PI;�.ec��3�':,ifo���f'�t,:'�i.j}o�"'��·��e saod 553.6
20 

water. A strong blue blackgronnd may be produced as for. K. Prinzler .................. .................. 553.688 
follows: Dissolve in 2 oz. of pure waterlOO grn. of red gg:�'l.·r���

k;.t;a�h�::',ft�I��t·Adiims::::::::::.: .. :: �;� 
prussiate of potash (potassium ferro cyanide), and sepa· gg���� 8�i\l�flNs":to��i��::::::::::::::::::::::::::: F:Et�, rately 140 grn. double citrate of iron and ammonium in 2 Cburn and ice cre!lDl freezer. combined. W. H. 
oz. or water; mix the solutions. filter, float the paper De Camp ........ . ..... ........................ ..... 553,554 
for a few minutes on the Oltrate; print from the dried g:g�e���a�b'fn�n�t<lt�S�:.'tb�?��.� ���.����.:::: �'!,&l 
Paper as before, and wash thoroughly in water. By ad. f�iRarette spUttinR machine. 1. F. Hartigan ........ 553;583 

Cleaner. See Disb cleaner. 
dinp; a little phosphoric acid to the bichromate s"lution f'ondiment bolder, J. �'rye ........................... 553.b80 
and exposing tbe print before washing to the vapor of a 8g����g cJ':':I�·e�.�e�.:W�.���: :: ::::::: ::: :::::::: �:lJi8 
hot solution of amline in alcohol, a blackisb·green or Copying machine. J. O. Deckert ..................... 553.805 
red positive is obtained. Or, prepare the paper with so· gg�:f�I:�c8:g��f;:.r��'b�P8h�o�.���::::::::::.: �m 
lution of Iron sesquichloride. and develop after exposure Cotton gin. saw. J. Rioe . . .... ....................... . 553.591 
with a very dilute solution of silver nitrate. Use plain �:.li��·C.

S�: �� cou.��i.��: ......................... 
5M702 

photographic paper. C ultivator. F. '/i;. Davis ........... ................... 5. .... �.'l()j 
Cultivator. trip sbank. M. Battley .......... .. ...... 553.691 

, (6717) G D H. savs' Can " ou give me I Cutter. See 'Cbeese cutter. Dowel cutter. Pipe 
. ,  . '  J cutter. 

simple niles for calculaling the speed of pulleys P A. Dark room. F. A. Wattenberll ....................... 553.7(3 

© 1896 SCIENTIFIC AMERICAN, INC. 



94 , tieutifit jmeritlu. 
I)ental tlgbt and beater. F. H. stafford . . . . . . . . . . . . . 553,672 Bnap book, W. G. Tower . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6IilI,'IIl6 
8:;�:�si�to�r. 8:°;nT��f:�:.�: .�:.��.����::::::::: �� Soap boldlng attacbment, A. E. C. Gilmour . . . . . ... 668.761 �i»verti.ement •• 
Dish cleaner, C. T. Gny . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  553,612 �g:'�gl:::.d!�:�'S�d��.n�rp;.-rker·::::::::::::::.: �;m Disb cleaner, J. S. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 553,677 SPI��hllM�':,'F.eti. �::�;:rl. ��t.i.� . .  ��� . .  ������ 553,667 CHtDlN A It Y ItA TES. 
Eg�r���t��i¥:r��h'i'I:'����� ·:::::::.: : : :::::·:.: : ·.: �� Spoke socket, S. S. Sbeall'er . . . . . . . . . . . . . . . . . . . . . . . . . .  553,766 In .lde Pace. eaeh I n .erUon • •  7d e .. nn a line DrLII. See Reciprocating drill. Spoke turning machine, J. Pallescblt . . . . . . . . . . . . . .. 66&720 II""" I'all"'" eneh i ..... rtion • • • •  81.00 n line Duplex formlnll macbine, G. C. Bardons et al . . . . .  553,802 �C�lg:�ln�e�e��c�icte �j,rY::' Slcl<1e . . . . . . . . . . . . . . .  , 663,727 
����:����f .!ggtia�c��t�I.LOr;i::::::::::::::. ::: �m S · t C S P . 668 762 Electric battery, J .  W. 'I'. Olan . . . . . . . . . . . . . . . . . . . . . .  553,719 sf!�� !m"xin'; app:���u;,:'A: ii:ii::oili: : : : : : : : : : : : : :  668:714 Ele��r��. �."t�:.� . .  � �.t��I . �:.����. �.��: .�:.������.� 668,819 §�:;,s�I'!':.new."at���,;!rl:.�: .�: ���.��:.:': �:m Electric switch, J. C. �·allan . . . . . . . . . . . . . . . . . . . . . . . . . . 668,730 Steam boiler and furnace, F. D. Sbepberd . . . . . . . . .  1>03,767 Electrolytic batb .. nd appliance, J. H. Georlle . . . .. 668.782 Steam engine. W. F. & E. W. Cleveland . . . . . . . . . . . .  668.747 ElectromlU<net, C. O. Haskins . . . . . . . . . . . . . . . . . . . .. . .  668,676 Steam en"lne, R. 8. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 55.�,712 Elevator. See 'l'ub:n� and casiDIil' elevator. Steam �enerator, J .. Roberts . . . . . . . . . . . . . . . . . . . . . . . .  653.689 Elevator control apparatus, C. E. Foster . . . . . . . . .. . 55.·�.672 Stone cnttillll saw, O. W. Norcross . . • . . . . . . . . . . . .  '" 653,65'1 
��;i':t��r ���t§����� e������' C. A. Harkness . . . . . .  668.tm ��g��'::'r ��:�r�}.I'l:��o��:�inll air, S. C. Oavld-En"ine. E. W. Hammon . . . . . . . . . . . . . . . . . . . . . . . . . . ... 553,613 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 668,576 Evaporator. J. W. Loomis . . . . . . . . . . . . . . . . . . . . . . . . .  668,532 Street sweeper, A. Hankey . . . . . . . . . . . . . . . . . . . . . . . . .  553.753 Eyeletlng machines, punch block holder for, Sunshade, bicycle. J. Murgatroyd . . . . . . . . . . . . . . . . . . 668,735 LonK & Corbett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... M3,7L5 SurJltcal instruments, etc., sterilizer for, E. M. 
�����t'!�hb�t��r�d Jp::ill:.�r�g:;;iiiiieii;j':E: 668.536 Lundholm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 663lJ61 

SmIth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 553,694 �;��l��S::�l:;t�c°i':ll:�nb�, A. C. Jobnson . . . . . .  668,619 
Fence, metallic. R. C .. Jr., & W. A. Stewart . . . . . . . .  668,629 Table. /See Folding table. 
t'l'fntdbeWr'beSeele, vCea!lcfleen. dEe.r .... Smltb . . . . . . . . . . . . . . . . . . . •••• 693 Teeth, artillcial, A. L. & B. F. Gilmer . . . . . . . . . . . . . .  668.523 
. .  u H """ Telegraph repeater. B. F. M�rrltt . . . . . . . . . . . . . . . . . . . 663,535 1 Filing letters. means for. A Huttenbach . . . . . . . . . .  668.678 Telegraphic and teldPholilc transmissiOn, com-Filtering apparatus. H. Roeske . . . . . . . . . . . . . . . . . . . . .  55B.763 posite. lil. E. Backus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  553,005 
�i��'i:':ogie:bo:::!fr,�: r.. P�!��?:::: ::::: ::: ::::::: �:� :}f�:��.:'r�����g;�"m��r.�W.'¥:.tu':3;�����·::. f}1� 

I"F' For some cl.a8se8 of A.werUs ...... ntB, Spectal and H iilher rates are required. 
l'he abov(:. are cnanres per �a.te line-aoot1.t eight worJs per line. 'j'his notice snows the widtb of the hne. 'lnd is seL in 8¥8&e LYP�. 1i}mrl'Bvtolffl may bead artver­tisemenL8 at t,he same !"ate per uate line.. by measure .. ment, as the ler,t,eI' press. AdvertlsementB must be recei ved at Publication Office as earlv as 'fhursda' morninll to appear "in the roilowinll week's tS8U6;. • 

WO�Pou���e!��!S 
time and wwney by UBing our 
and Hand Power lDacnInerg 
SEND FOR CATALOGUE� 

A-Wood-working Machinery. B-Lathes. etc. 
SEBECA FALLS lIIFG. COl'IIl'AlfY. 

_ 695 Water St., Seneca Falls. N. Y. 
J���fn��abl�I.,,£.irf: #;o!'etB�?� .. :: '. : :  : : : : :  : : : : :  '. : : : �:!g Tire, pneumatic. F. H. Perry . . . . . . . . . . . . . . . . . . . . . . . .  553,5e6 

e � ;g�8:v::.�'i!dr.::.u���:u��;J.iri .. piieuiD&iic: Tw: 563.69l AMERICAN PATENTS. - AN INTER-���l\!,��ie°!. Jf. .. 8���.e:rtbJIa .• :��.I�.::::::::::: .::::: ME::: Mix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1>03.562 e.tin!! and valuable table showin" the number of patenlO Furniture finisher, Evits & Hurlbut . . . . . . . . . . . . . . . .  553.006 Tires, valve for pneumatic, 8. L. Sears . . . . . . . . . . .. 563.791 lITanted for the various 8ubjecl8 upon which petitions Garbalil'e receptacle, J. A. Bowen . . . . . . . . . . . . . . . . . . .. 553.650 Tobacco orderiDJl apparatns. J. K. Proctor . . . . . . . .  553,723 have heen filed from the bellinnimc down t o  December Gas producer. E. J. Dull (r) . .  . . . . . . . . . . . . . . . . . . . . . . . .  11,523 Tonf,s. Quinn & Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 553.737 31. 189!. Contained in f'CIEN TIFIO AMERICA'" Svp-Gas producing apparatus. E. N. IlIckerson . . . . . . . . . 663,781 �ggth���k�i��\\:::fldnsf..r;;.�: :·. : : : : : : ·. : : ·: :. : : ·. : : ·. : : : : : MUfiI PI.E." ItST. No. 100�. Price 10 cents. To be bad at 
3:�e�r���1i�t��';��t��ln�;.f.;Ji:����n . . . . . . . .  553,550 Track strncture. V. An2erer . . . . . . . . . . . . . . . . . . . . . . . . 668,m this omce and from all neWSdealers. 
8:��'.�: �i!����::::::::.·.·.·.·::::::.·.· .·.·::::::::::::: : �.� Tramway, aerlahJ• H. Dickinson . . . . . . . . . . . . . . . . . . .  55.'!,577 """''''''' Tricj,cle. T. V. aodloser . . . . . . . . . . . . . . . . . . . . . . . .. . . .  668,615 
ar.:;,;����;., i�'k���rn. ��.�e�a.���: . . . . . . . . . . . . . . . . . .  668.679 ����:: n.S&��li.::�g����.����: .�'.�: .���.��.�: : :  : :  �� GoI�i���ti�:, W.:i�t��ie�e�tc��� . ����.���.� �.�� 668,816 Tu�SC����:e�������: .���:'. ��?I�� .���.f���.l��: 553,573 Gun • •  prlng air. W. F. Markbam . . . . . . . . . . . . . . . . . . . .  003,716 Tublnl< and casing elevator, W. H. Hay . . . . . . . . . . . .  663,711 Hanller. See Shaft hanger. Turbine motor, C. A. Parsons . . . . . . . . . . . . . . . . . . . . . . .  668.658 Harvester, corn, G. E. McVay . . . . . . . . . . . . . . . . . . . . . . .  553,fiM Turbine.8team, C. A. Parsons . . . . . . . . . . . . . . . . . . . . . . .  553,659 Harvester. corn. C. S. Waters . . . . . . . . . . . . . . . . . . . .. . . . 663,798 Type bar. fer writinll machines, apparatus for Hat fastener, E. Meyer . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  668,717 makmll a1gned. J. M. Fairfield . . . . . . . . . . . . . . . . 668.521 Heater. See Air heater. Feedwater beater. Type castinl< machine, G. H. Zle"ler . . . . . . . . . . . ... . 553.675 HoIsting and conveyin!! machine, A. H. De Camp 668,778 Typewrltinl< machine, J. M. Fairfield . . . . . . . . . . . . . . .  668,019 
1��·sh�"v�.:�ag�I��·. c. N. Smltb . . . . . . . . . . . . . . . .  668,570 TYP3���t��. �.���I�� . .  ���i.���� . .  ��.����:. �: . .  �: 668.500 Horse tail guard, P. Von Lackum . . . . . . . . . . . . . . . .. . . 668.610 Umbrella ribs. machine for formln" connections Horsesboe, W. J. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 553,586 for. C. F. Wurster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668,003 HO];'��Ot�: ��J�bk':;'i.e.����.� .���. ���.� .����: 668.585 um8�'i<!�a�i:�'!':��.I��. ���. �.��.�. ���. ���.:��: 553,604 Hot water or steam boHer. J. A. Fish . . . . . . . . . . . . . . 668.6U Valve. lubrlcatinll, J. Curran . . . . . . . . . . . . . . . . . . . . . . . .  563.668 
��I�'g{.t��.c�.n�cc:;,�J'[ ���'. �:.�: .��.��.I�.�: : : : �:ru ;:1;: �gg�l�i���JL:l?���: : : : : : : : : : : : : : : : : : : ::::'. �:+� Ice maRing -nachlne. C. A. Kun.el, Jr . . . . . . . . . . . . . .  553,681 Valise to be carried upon bicycles, F. Muener . . . •  668.786 

,}��\�����r'S�e ��:��er�llcaior:" . . . . . . . . . . . . . . .... .  668.574 �:gl�ll�d'::.'!,�'I,�a�t':,1r"::�e?��lu�:�.�::::::: : ::: : �= Iron. See Sad iron. Vehicle gear. R. D. !leutt . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  668,692 Joint. See Doll jOint. VehiCle sprlnl<. G. T. mover . . . . . .  " . . . . . . . . . . . . . . . . . 553.568 JUIl bOlder, A. P. Woodard . . . . . . . . . . . . . . . . . . . . . . . . . .  668,800 Velocipede hub, 'J'. V. Handloser . . . . . . . . . . . . . . . . . . .. 563,616 Key. T. Donabue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  668.078 1 Ve!ldlnll machine. newspaper. W. B. & J. S. Nor-Knlttine macblne needle bed, W. Esty . . . . . . . . . . . .  668.729 rls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668,761 Lamp. J. Weintraub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55.�.746 Ves.els, coatlnll water bottoms of. A. McOoullall 55.\530 Lamp, cooking. W. A. Penlleld . . . . . . . . . . . . . . . . . . . . .. 553 686 Waistband. H. Green . . . . . . . . . . . . . . . . . . . . . . . . .  668,646, 663,6t7 Lamp. electric are, Ba�nall & Arnold. . . . . . . . . . . . . .. Waistbands. etc., loop securing device for, H. Lamp, electric arc, 8wo�a & Lavens. . . . . . . . . . . . .  Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . .••• 663,615 
t::tPbl�':,rf��se"n".:'r�'E�·S?�g�tori.·:::.·. ·. ·. · . .. .. .. .. .. .. '.:: : '  W"b��'l:y . .  ��� . .  :���������� . . ����.����: . .  �: . .  �:. 668.670 Latcb. !!uide. T. Donabue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  663,782 Watch bow fastener, F. Mink . . . . . . . . . . . . . . . . . . . . . . .  553,589 
1:��'iir'i-n��cetii!erY, i!��t;g�: conkiiriii"&·WI·le.:: �:� �:���';,'t�:�e���tL�M�i{����y·.·.·::.·.·::.·.·::.·.·:.: : :  �:� 
t::���fi���!I�f).���i::�e!;e�i(�t��.�L.���: •. ��: �� ;t��.CI%���::tFNthBw:�:F.s . . . . . . . . . . . . . . . . . . . . . .  663,789 1 
Lever and rod conuection. E. H. Dodl<e . . . . . . . . .. ; 663,515 Wheel. DI Veccblo & Coward . . . . . . . . . . . . . . . . . . . . . . .  668,7lI6 LIIlhtnlng arrester, E. G. W. C. Holfmann . . . . . . . .. 668,628 Wblst board. duplicate. L. C. Thompson . . . . . . . . . . .  668.741 Lock. Bee Sash lock. Window or door screen, H. M. D. Strader . . . . . . . . .. 668,793 
�g�,t J�rJ.rWO��h�p �'. �:�������:::: : : : : : : : :  : : :: : :  ME:J� ;�".t��:��:�:ti�g.1�'1:.c¥Yier; 'j r: : : : :  : : :  : : : :  : : :  M.tlt� 
t;;�mw���e�I��::.�ko.Jj.T�����:.:.:::: .. ::: .. ::::.: .... : �� ��"e��D!f,:"il'�::�r�ri:.;r�pencer . . . . . . . . . . . . . . . .  553,628 
Lubricator. See Car lubricator. Yoke, neck. H. P. Kidney . . . . . . . . . . . . . . . . . . . . . . . . . . . . 668,76t Mandrel, curved sectional. T. Concers . . . . . . . . . . . . .. 663.608 Marine boiler. R. R. & H; L.'Zell . . . . . . . . . . . . . . . . . . .  668.700 Match makin" machine. J. C. Donnelly . . . . . . . . . . . .  668,609 D ESIGNS. M,.tcn safe, Ball & Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . .  55!!,502 
��y�ag!��"ev:;,'ll::nt, L. C. & U. G. Gillett . . . .. . .  668.581 Axle box frame. W. S. Adams . . . . . . . . . . . . . . . . . . . . . . . 25.101 
Mining metbod of and apparatus for placer E. Buckle frame. C. R. HarrlB . . . . . . . . . . . . . . . . . . . . . . . .. . . . 25,tm 

O. Bronson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .' . . . . 668,775 R��t��·, �s8���:f;.;!;.�.����.���: : : . :  : : :  : : : : :  : :  : : : : ::: �� Mop wringer, A. S. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . .. 668,6M B tto I If E 2ii 092 Moti on, means for changing, J. J. Hamilton . . . . . .. 668,582 C�ke��I� ��t:r��ecr :. :.�: ���I� : : : : :: :25;000; 20:096 
::g�t�1Z �:c�rf:'i�� �?��intng . . . . . . . . . . . . . . . . . . . .  553,779 Clasp loop. aarment, F. A. Ives . . . . . . . . . . . . . . . . . . . . . .  25,091 
Mnslc leaf turner, P. H. Adams . . . . . . .  .. . . . . . . . . . . . 668,746 fl!:�g:k�rfnk �:1�:�rn. �. ����::::::::::.25jio 'to �:m Muslcal instrumeot, N. Merrill . . . . . . . . . . . . . . . . . . . . . .  553;653 ' La b d el ctrl T E 'Ad 25 099 Necktie. G. F. Mallrane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 668.759 La:rJ'dr� I[on.�. i.'w.'Henricl. .�.�·:.:·:.::·. ::::.:: 25;105 Nut lock. J. Dickason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  553.780 Metal box H Macartby 25 001 Oil can, J. C. McCarthy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  @,563 Pan, meat: Mabee & Zet�.cb·e::::::::: : : : : : : : :: : : : : : : :15:106 gil ean, D. True . . . . . . . . . .  i.i"W"G " 'iJ. . . . . . . . . . . . . . .  �m SeWing machine cabinet, G. W. Longstaff . . . . . . . ... . 25,104 
one����·i::�rJ':,r�t.:':tiaD·lcai. G?�. Coi,, : : : : : : : : :  663,512 Stove base, L. Kahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :15.106 
Oranges. etc., combined wrapping and sl.inll '1·Ue. C. C. Alexander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25.100 

macbine for. J .  H. Goodbar . . . . . . . . . . . . . . . . . . . . .. 668.559 �u�:��'itk�:�v::.� . .r�::: : :: : : : : : : : : : : : : : : . : : : : :  �� r�an otartl= apparatus, 1. H. Spencer . . . . . . . . . ... 553,696 Val es caslnl< for siphon dlscbarge H P Cope �OO Ore concentrator apparatus, J. S. Loder . . . . . . . . . . . .  668,ii60 Vehicle step sbank, H. C. Swan . . . .  .' . . .  : . .  : . . . . . :::: 25.103 an. samplin" macblne. O. W. Brnnton . . . . . . . . . . . . 563.500 Overshoe, J. Ii". 0' Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  553.592 
�:fl�';f':a'Nt";;:;l�lft.ED�'T::rct·:���: : : : : : : : : : : : : : : : :  �� Paper bag machine, Loren. & Claussen . . . . . . . . . . . .  563.652 Paper elbows, producinll. E. T. Greenlleld . . . . . . . . . 553,61' Baking powder. Chapman & Smith Compan, . . . . . . .  27.700 Peanut strLppin" and eleanlnoz macblne. T. E. Beer. J. Kuebler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  21.m 
ped':�=�;;g; 'R.": F: w"ii:::: ': ::::::::::::::::::::::: �� Rlg��l::' ::J.T' �e�l�:rr�m.&::r.iioii 'cycie 'Com: '.fI, Plano action. J. R. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 668.667 pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 27 ,m Picture. transparent transfer, E. E. PlI .. . . . . . . . . . .  668 639 Bicycles for women, Klnoz B Cr<'le Company . . . . . . .  27.721 

TRAD E MA RKS. 

,POWER & FOOT I SHAPERS.PlANERS.DRILLS 

... AT H E  S. �DC��E.P�L��P �!lT�LIJtul��t[ 
S E BASTIAN LATH E CQ. 1 2 0 C ULVER1 51. CINctNNAT t . O .  

THE 

THE CURTIS 
Stea..: « Grease SEPARATOR 
IT WJ],L separate water from .team, and so dellect the water that It cannot "et back Into the current. 
IT "' J I.L separate grease and sediment from exhaust steam. The grease may be drawn oil' at Intervals, and the sediment removed. I"F' Send fOT Circular S. A. 

D'ESTE & SEELEY VO. 29·33 Haverhill Street, Boston. 

EMPIRE----
• BOILER CLEAN ER  • 

---'COMPOUN D 
W e  Don't Offel' G,·otnitieM. but our Circular will give you the Information thatT'!.��u&y:b!�.I�ii!�iy� VTri!'l:�;: 

W��a��'::J�c=-""lt, ��� If.Jft,:"t 

OFFl(:1!l : 
Kemble Bldg., 1 9  Whitehall St., N.)' . 

ORNAMENTAL IRON INDUS-try.-Descriptton of the method of manufacturimt" wrought iron into ornamental and R.rtistic forms. With 
9 i ltustratlOns. Contained In SCIENTIFIC AMERICAN SUPPLEMENT. No. 1 020. PrIce 10 cents. To be hM at this omce and from all newsdeale ... 

VANDUZEN S�Ff.rM PUMP THE lEST II THE WOILD. 
Pumps Any Kind of Liquid. 

In Order, Dever Clog. nor ��I���� Every Pump Guaranteed. 
l! 0 SJ:ZES.--12000 O.lIonl per Hour, 8'1't0 8'1'6e.ch. Addre.s 

THE E. W. VANDUZEN CO., 102 to 108 II. Seeond St., �latIDitati, O. 

FI�� . . �!!J�lJ!�5!� 
BROOKLYN FIRE BRICK WORKS. 
�� Van Ufli.e I§tr!!!!t. BROUK f.VN, N. y. 

ARCHITECTURE, 
Meo� 9I;eam Engineering, Meohan­ic&l·DrowlC Eiectricil.7, R. R. andBridce Engin..arjpg, Plumbing. Heating, Mining. ErtitiBb Branobes. Bend for tree circul&r, rrt&fUllf oubject wish to atud7 or 70Dr t.r&d.e. 
Uorreapondene .. School of Indnstrlal 

Science., SCRANTON. P A. 

E L IW'l' RO MOTOR. S I M PLE. H OW '1'0 

��t� d��I?;.ra:J'�����;;���c�t�o: �fe��a�s�I�'i�� amateurs to make a motor wnlcb mlllht be driven W.th advantage by a current derived trum a battery, and wlllctt would bave sutllclen� power to operate a toot lathe or any mach1ne requirinll not over one man power. With 11 11gure •. Contained In bCIKNTIFI(' DEmeAN 
SUPl'L>:M>:NT. No. ti4 1 .  I'rice 10 cents. To be bad at this uIllce and from atl �ewsdealer .. 

B U Y  
T E L E P H O N E S  
Thur nl·t·' U'flOd-l1 ut ·· cht·ap t h ht2,.." The di:fl:er­ence in cost is little.. We guarantE:.e our apparatus and 
��r::��:n�:� �ri'g\��::ma::l�:el���. �r .r����h ���ts. WESTERN TELEPHONE CONSTRUCTION CO, 

«0 Monadnock Block, CIJICAGO. 
Largll8t ManUfacturer. of Telephones in the United States 

I 
HELLO, CENTRAL l 

Do you use telepbones·t If so. we can Jlive 
7r��J�!\::::s� Y�¥.:r:1�' a g��88t��r�a!Ve��r�::g� and Ours are tbe best. We supply complete telephones or all or any of the parts to construct a telephone. Write for Illustrated catalogue. PH<ENIX INTERIOR TELEPHONE CO., 

131 Liberty St., New York. 
Durable-Easily App lied. Tbls roollng Is manufactured from natural Trinidad asphalt materials, and will not dry up and become brittle under ex­posure to the weather 8S coal­tar roollnl<s do. pr Send fOT 

fref) sample of roof 12 !(ear. old., 
with circular and pnce M8t to 
WA RREN CH EllIJVAL 

& IUFG. VO • •  
1Sil Flli ton Street, 

New York. U. S. A. 

Reagan Feed Water Heating, Water 
Circulatingr ��tt!�,��nt!!�!��mo-tive Bollers. AGENTS WANTED In all parts of the United States to manUfa���;:J 'b:�dt�ro�.BltY. 

Water Circulating Grate Co. Manuf's and Sole Proprietors GESERAL OFFICE '" WORKS, 1()21}.1028 Filbert St., PHILA., PA. 

JAPAN AND CH INA 
Do you wish to extend your trade to above. 

mentioned countries ? If SO, write 
or call upon 

BURNS, OVERTON &; CO., 
Representinoz H. E. Reynell & Co., of Kobe, Japan. 

Constable Bldg., 6th Ave. and 1 8th St. New York City 

Pipe. See Blowpipe. Bicycles. Iluns, and pistols, M. E Jobnson . . . . . . . . . .  27.723 
�ig�s?���:�c:icl?:[��� 'steaiD: 'j: 'P: 'Bumbi,rii:: � �!�h�tl rr':.����l ¥����:�. �'. �.�rn�.��.� ·.·.·. : : :'. :: : :  �:= 
�l:���::,����rt w.ta::�:!rr::::::::::::::::::.:: : �� g����:�i����..ri.":,e!��lec!$i..::n��':l.p8rt8. 27,6!1l 

POWER LATHES THE OBER LATHES 
Planter, potato. J. Jessop . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668.618 thereof. Gould Coupler Company . . . . . . . . . . . . . . . .  27,724 
�lg;: �i�r.;:.·C�'jt��}· : : : : : : : : : : : : : : : : : : : : : : : : : : : : : �:� Cldffrl"fi'�:�':j,a�y .��.�� . �. �����.���.�.����.l�� 27,726 Potatoharve.ter, J. N. Cocker . . . . . . . . . . . . . . . . . . . . . .  668.511 Cigars. G. W. Wbltney . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  27,690 
����: t���.ll'j��gp��:: saf�'1.:�� •. J· Bly . . . . .. 668.666 f:��f;���g:I�: :a�.::e����� Coi'tonComP'any 2'11' := prinptei�frr.:�"e":d�.!'�:;�I'h:�L, t.'ir�efr\ngggS�'::. ".,666 Flour. wheat • .  W. A. Coombs . . . . . . . . . . . . . . . . . . . . .  , . ... ;6Il9 

� ...., Gum, chewinr. J. P. PrlmI8I. . . . . . . . .  . . . . . . . .  . . . . . . . .  � 
���r.;, ��1:. � �.I'!�'i.'i:�ii·: : : : : : : · : : : : : : : : : : : : :  ::'.: �:� h�I�'i;:�'i.c;:'l�e�iri ��ed. �I���ff.:l�::::: :.: 21:T6i Race tracks. starter's gate for, P. Ryan . . . . . . . . . . . .  668,740 Medicine, tonlo. alterative, a d laxative. Dr. B. J. 
::&�ay�:3�ltr:I';,�trlc, A. Beck . . . . . . . . . . . . . . . . .  663,552 Met!rb.:8�'ifb��=�iiilirtciiOit·: c."iiicbarti: 21.TOO RaLlway. electric. M. L. Wood . . . . . . . . . . . . . . . . . . . . . .  553,799 aon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lP19 
It:ll::�.����atU!����il�r����lsii: 'iriiies �� Neckwear. J. K. Middleton . . . . . . . . . . . . . . . . . . . . . . . .. .. .  *:ftA 
Railway spike. C. Plat .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658,626 �'!I��. tt'err-c�::�uiitii:' cert&in: c: iI: Hawaii &. ' 
�:11::� :;���: !ie�r��':r�tj'.a�8iie : : : : : : : : : : :  ::':.: �:� Pan�,:.r.�naoo.e8il·C ·  or ' iriiiirii.ii"; 'Ti-i;cure"CoQi� 2T.TOO Railway veblcles, swivel or IIfth wheel for. J. C. pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. W.'I06 Mltcbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 563.537 Paper aud envelopes. writing, W. H. HBllbrollck.t Railway .. automatic ooa.l recordinl< system for, Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .  W,686 F. A. Walters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668.632 Peptonate of Iron, Rothschild Brotbels '" Com-
:::g� s�r"O"p:I�lfda�adklionlnoz apparatns. rotary. J. per�::rery 'and'other' prejiaratiiin.· 'for' tiie 'toiilii: rr.'I01 A. Platt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55.�,625 P. Prot & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " rr,7U Reciprocatinll d1'l1l, A. E. W. Meissner . . . . . . . . . . . . .  553,534 Pbotoll"'aphiC dry plates, M. A. Seed D.., Plate 
���r��:t E�'6: II'f� A�W�ft��: . . . . . . . . . . . . . . . . . . . . .. 553,725 Plc�l�':.':,'t':iw�cil(iw: arid' ·iitie· ·reji.1iei."o.i;liiitifi'& 27,685 
Reilister, T. B. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668.6t2 I Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  2'1,696 Rein bolder. G. Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 553.172 PiUs. W.T. Hanaon Company . . . . . . . . . . . . . . . . . . . .. . .  27,706 
��:�s;:�e�. Ifi�e7t��:::::::::::::::::::::::::::.:: �:m p0'b�';[:;, .1.��iO�.� .. . .  ��d . .  �I������ •. . •  ����: . .  �: . .  �: 2'1,7<11 Sad Iron, E. McUadden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55.�.813 Railway track bolts, J. H. Sternbergh k Son . . . . . . . 27,718 Sash fastener. G. R. Root . . . . . . . . . . . . . . . . . . . . . . . . . . . .  563.627 RemedLes for rheumatism, �out .. neuralgia, and Rash lock. window, P. C. Ewart . . . . . . . . . . . . . . . . . . ... 653,518 kindred ailment., Swanson nbellmatlll Ctlre Saw 1I11n2 machine. Hull' & Vernon . . . . . . . . . . . . . . . . .  1163,584 Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  27,702 Saw mllcblne. Ql'BI<. E .  A. Smith . . . . . . . . . . . . . . . . . . . .  663.546 Salves. C. J. Garland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2'1.707 SCO�?rn".r.p�. � � ���i:ft. ��.��In.�. ��� . ���. ?� .  ��� 668 � ilOII&,..'.'t�r. . .  ��� . .  ������ . .  l:".���:.�B.�����.��i£ 2'1,713 Screen. See Window or <loo, screell. Roap. tar. P'Qnee. 'l'a. Soap CQmllaoy . . . . . . . :.-. . . . . .  2'I.no Scythe, C. Fredriok.on . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . .  /i5Il,731 Soap, tOilet, Prouty-�owler Soap ComIlBlly . . . . . . . .  27.71� Sealin" jars. etc .• devioe for. A. licb.lleF . . . . . . . . . . .  668.� StaOl!!s. seal .. daters, steQ(:lIs, and the·tIi\,e, t:1. (1, . 
Sealinll machmesij feedlo!! mecbllllism for 1)ottle, Aqams Stamp and Seal Company . . . . . . . . . . . ... . . .  27,711 Lippb ardt & Illmenberg . . . . . . . . . . . . . . . . . . . . . . . 1i!I3,7li1 Wa�"r closets, L. M. Rumsey ManufBcturing Com· ' 
>lealing machines. magazIne fee�er 10r bj)Hle. Pliny . . . . . . . . . . . . . . . . .  : . :  . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  27.726 
sell�IPS::��rff.�!���llbefl! . . . . . . . . . . . . . . . . . . . . . . . .  lj53,168 �Hlm: ���r�I:�shiiripani: : : : ::: : : : : :� : : : : : : : : : : :  ii::= Secondary bat�ery. P. F. Ribb!! . . . . . . . . . . . . . . . . . . . . ,, 563.596 ' . . .. . . 
Seed raCl<, J. Sprol\le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  553,�. 1 Seedin" mBQhine W J Dea.ltr�. 663 7  A printed copy otfoe sgecjllcation 3Qd dfawrn".of 8ewloll machine. blltion. H. L. PboIP';:: :  :: : :  : : : : : :  tif>.i IWY patent III the for. egotQI!"list, or any patellt In II!"!. Sewinl< macbinl! buttonbole mechanisOl, E. O. Issued sillee l86:l, will be fUj'Djsned fro,,! thIS Qtlicll HennQtt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  663,6:lIl lI6c!>nts, In ordering pillase st""e the name aod nul!' er 
Sb��:��!'el.��� . . '.�������. �.����.���: � •. � .��� 668.616 1Iro�"w,ftite� �'i:'J{�, iiniI r�mlt to Yunn &; Co .. 861 

FOT J)lectncai and E� 
perime!ttal W 0Tk. 

FO!' GunsmithB d: Tool 
For General �E:i::iiiii' ::��r Shop n-OTi;. High Gra(je TQols ,  Illegant In design, su. 

t:'i!�� I�����t�gtlg,r:;.;�e ��!i�o.,�8�'i'�� p)teapest, /Sell/J jor and prices. BARNES 00 •• lll99 Roc1!ford. III, 
Save mpney I Make 
����! 11����ttf� 
�ite rtrn;:g.l:,'::::; presses, �ype, cards, �t'l;l

i
factQfY

. 
• "" B./llY .t  CO. epden, Colin. 

F 0 $ 1 ImI'reDCY or stamps, we will r s8nd by IDIIII. postl!i(e p�d. Il!iiiIII �1&l1 
CUp 

��:fh��':.!'III�: 5: ���� . . �a.�a�: : : : : : : . : : : : : : : : : :  �m 8be .. t feedlol1 macblne, L. C. Hopklnll . . . . . . . . . . . . .  553,713 SblLille. metallic. F. Crawford: . . . . . . . . . . . . . . . . . . . . . 663,5U 
ClJnadilJn PlJfents may DO" be obtained oy the ill' velltOrs for $flY of th".. IpventlOlls named In tbe fQre

.
, _-,-.:..:..::::,.:..' __ .,..--,--:-:-_.,..-___ -:-.�:_'::"",=---',--,--:'-

fOlng list, provided tljey lH'e slOlple at aCQst of $40 eacn. f oompliCllted tbe co�t wlll be � lIttle tnflre. For filII I HYPNO SI" .... 1. BOO Rail way algnal. Skirt protector. H. Feder . . . . . . . . . . ... . . . . . . . . . . .. . . .  668,70'1' ljwute oollllumer. M; Blcl1ter ........... . ..... ... . .. 653;5d 
inatructlona IIddreJLa MQJlIl .. Co" 36l BroadWaY. Sew I 

'..:i!�(l:r8Q1i. YorlJ,,; Other fQNIcn pawn" _y ,,100 be Qbtalne4. I iBnl lOp. Dr . ..  

© 1896 SCIENTIFIC AMERICAN. INC. 

a 
For Turnlllg Axe, Ad.e, PiCk, Iile!\gt3, llatcht3t, Hammer, Au. !ler, �'lIe, !rnlfe and Cltisel nan­!lIes, Whiffletrees, ¥o\<es, SpOkes, Porch Spindles, Stair Balusters. . r.rable and OhBif ��gs and other 

:..-0= � lfregular work, 
� -- P�U!tte4. I"F' Senti, fO'l' OIrculq.r 4-

The Ober �the Co., Cbalrrin Falla. 0., U.S.A. 

NICKEL AND 
ELECTRO-PI,ATING 

Apparat1l8 aDd lalerial. 
'l':QI!; 

Hanson & Vall Wjukle 00. 
�ewn .. l\, ?Itri .  J. 

81 LIBERTY ST., N. Y. 
35 & 37 S. CANAL ST., CroCAGO. 

The Scientific American 
Reference Book. 

.4. most useful little boun� book of 100 pages, COIll­prlBlng, probably. the wost extensive "l'ariety of stllllld. 
ard, practical, condensed In�ormation ever fUl"q.ished 
to the pnbllc for s') small a price, only 25 cents, . 

-<\,mong Its contents are : 1'he Last Census of the 
United States (1890). by States, Terriror;es, and Coun, 
�1El8 : Tabie of Cities having over 8,001 inbabltants i Map of the United States-miniature outtin" , 'rhe fatent Laws full text) ; The Trade Mark Law (full 
te�t) ; The Copyrlllht Law (full text) . Tt e Principal Mecbanlcal Movements-illustrated by 1511 small dla, 
"rams:....of value to Inventors and tlesilln�rs of mechan­Ism; . �led811l0n I'ortraits of Distinguishelj Amencaq Inventors; Valuable Tables. relating to Steam, 1!1!"Il­
trlclty. Heat, !4etals. Weights, and Mea.ur ... , 

I"F' Sent InI 11Ijti/ U! all1i �r.".. (!II refBipt of prWe, 
MUNN 0\ CO . .  PubUshers, 

.161 Broadway, New YO('L 
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