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The charlJtfor Insertwn 'llffl<UrtM.hMdis One Doaar a line 
for each insmwn; about eight words to a lillie. Ad.,.".
tisemoots must be received at pUb/watwn office iU! early as 
Th.ursda'U morning to appear in the followinq week's issue 

two citie.. The speed is about 00 mile!! per hour. Size 
of tube 2� inches. 

(4648) J. O. and others ask how to ink 
typewriter rIbbons. A. Take vaseline (petrolatum) of 
high boiling point, melt it on a water bath or slow fire, 
and" incorporate bv constant stirring a� much lamp 
black or powdt:red drop black as it will take up with· 

hour? A . .  One man can row a light shell boat from 5 to 
� miles per hour. It will require a 12 inch diameter 
wheel,2 feet pitch, 250 revolutions per minute to make 
5 miles per hour. 

��l��;.�:tt!.�g�etft: ��'X��oi-iiw,jji::::::::.::·::: � Check or token aud missive, combined, J. P. . Stout .............. .............•................... M,OO! Chuck, C. M. COnradson ............................ �. 489,9M Chuek�,8crew machine, C. M. Conradson .... � ...••• 489,933 
(4657) Subscriber in 

Churn .and butter worker, combined. R. B. DIs-
Sweden aeks : Ch.!'��si;'i: Humete:::::::::::::::::::::::::::::: �� What is it to vulcanize railway sleepers, what way is Clamp. See Screw clamp. it done, and what preparation is used for the purpose? Clamping deVICe. ball and sOcKet joint, Eo M. 

A. The tie. or other lumber are placed in strong cylin. Low .............................. .................. 400,150 out becoming granular. If the fat remains in exce.s, .. U. S." metal poli.h. Indianapolis. Sample. free. the print is liable to have a greasy outline; if the color Cbeap2d-hand lathes&;lllaner •. S.M. York, Clev'd, o. is in excess, the print will not be clear. Remove the 
For Sale-Valuable patent. A.M., box l09,BuJfalo,N. Y. mixture from the fire, and while it is cooling mix equlIl 

CClloiPth' ·e�eheaTUgrC.liP. ·M. Ga�-on ................••.... 400,146 ders of steel6!eet diameter by about 50 feet in length, � T. ..� 
the cylinders being lined with coils of sleam pipe. The �:::'�Ilg J�i:f.M"ft��:��::::::·::::::::::::::::::::J:Wi 
cylinders are then closed tili:ht and air pumped in until . B. Oulsrgle .................... , ...• .... 400,163 Commutator brush, C. O. C. B!llberll ..... '...... ..... 490;183 

Univer.al and Centrifugal Grinding Macbines. parts of petroleum, benzine and recti1led oil of turpen-
Pedrick &; Ayer, Philadelphia. Pa. tine, in which dissolve the fatty ink, introduced in 

a pressure of about 150 pounds per square inch is ob- Commutator brush nd holder J F Mc Langhlln 49Q,lI\ 
taine" when steam is\urned into the coils at 200 pounds Compressor. D. Neale .......... :.: ... : ............... : 489 •. 

Best Handle Machinery. Trevor Mfg. Co., Lockport, small portions by constant agitation. The volatIle 
N. Y. solvents should be in such quantity that the fiuid ink 

Fine manufacturing plant to let, sell, or invest In is of the consi.tence of fresh oil paint. Onc secret of 
promi.inll bu.ine... Box 792, A.htabula, O. success lies in the proper application of the ink to the 

Wanted- Catalogue and price list of Shell Button ribbon. Wind the ribbon on a piece of cardboard, 
Machinery. C. C. Reynolds, Prescott, Arizona.. spread on a table severa! layers of newspaper, then un-

The Improved Hydraultc Jacks, Punches, and Tube wind the ribbon in such lengths as way be most con· 
Expanders. R. Dudgeon,:U Columbia St., New York. venient, and lay it fiat on the paper. Apply the mk, 
Stow -1Iexible shaft. Invented and manufactured by after agit.ation, by means of a soft brush, and rub it well 

Stow . Mfg. Co., Binghamton, N. Y. See adv., page 46.' into the interstices of the ribbon with a tooth bru.h. 
Screw machine., milling machines, and drill presses. Hardly any ink should remain visible on the surface. 

The Garvin Mach. Co. Lail<ht and Qa a! Sts., New York. For colored inks use Pru.sian blue, red lead, etc., and 
Centrifugal Pumps for paper and pulp mills. Irrigating especIally the aniline colors. 

and sand pumping plant-•. Irvin Van Wle, Syracuse, N. Y. Aniline black... ....................... � Oz. 
Portable engines and bOilers. Yacht engines and Pure alcohol.. . ..................... .... 15 

boilers. B. W. Payne &; Sons, Elmira, N. Y., and 41 Dey Concentrated glycerine .......... ...... 15 
Street, New York. Dissolve the aniline black in the alcohol and add the 

Guild &; Garrison, Brooklyn, N. Y., manufacture steam glycerine. Ink as before. From the .. Scientific 
pump., vacuum pumps. vacuum apparatus, air pumps, American Cyclopedia of Receipts, Notes and Queries." 

"0 Copying book. J. P. Julia .............................. 489,959 pressure per square inch and the heat due to thIS pres· g��t;tj,��I���1�!���I��'t1o�:�::�:�: l::� 
su're kept up for from 4 to 5 hours, when the steam is C tt fel Call &; C\ h 400 101 tume'd off, &l'r pre"Oure discharged and the ties or lumber cgu�r,r ck� Car cou�ffni" Wliiilieiree coup.: . � 

Ilng.g · ·  withdrawn. By the continued high heat under a pres- ��lr?w� PR.!r�ui.iitij.:""""'''''''''''''''' 400,131 
sure to prevent the sap boiling out of the wood the Cultivator. T. Lull.. .................................. 49O,l61 sap is thoroughly coagulated and the 11Imber dried. �h�,.!f��:vr.'':'-?.\'!\��?:::::::::::::::::::::::� By this treatment lumber for interior work and fnrni- Cutter. See Egg cutter. Twine cutter. ture,and many kinds of wood heretofore rejected on �:.:::;�Ib��ec:aJ���.e.���::::::::::::::::: = 
account of liability to warp have become valuable. for Disks, mech for controlling the action of fnrciture and in decorative art work. The life of ollClllatln bert . ....... ........... 400,02Ii. 

Egg�r��':.� 1fi;b;:e������·::::::::::: railway ties is largely lengthened by this process. 
(4658) C. S. K. asks if the tension in a 

clock spring increases by winding the same amount as 
a spring in spring scales by pullinli:. A. The action of 
a spring in a clock increases its tension in winding the 
same as the spring in a balance by pullinli:, only the 
clock spring h88 so much longer range, WIth only a 
part of it in use, that the difference is not felt in wind-
ing. 

DOUllh machine, . Mitchell .................... .. DraDllht equalizer, P. V. SChandoney ............ .. Drier and carbonizer, M. J. Spencer ............... . Dust pan. P. Hill ....................... ............. . Dyeing apparatus. A. Hinze ........................ . 
f'Jt�u¥i����.)j.,�:r.���';,����:::::::::::::::::::: Electric battery. J. H. Davis ........................ . Electric circuit breaker. E. Thom80n .............. . Electric heater, J. F.lII1cLaughlln ................ .. Electric heater, T. E. Morford ..................... . Electric meter, F. J. Dibble ........................ .. Elevator safety apDllsnce, W. Winkless ........... 400.219 illmbrolderlnll machine fabric holding frame, J. (4659) E. B.-Zinc has the greatest de- Graf ... ...... ........ ................. ............ M,nt acid blowers, filter pres. pumps, etc. (464.9) J. P. B. asks : How narrow a 

Split Pulleys at Low prices, and of same strength and belt will a four horse power engine run and develop all appearance as Whole Pulleys. Yocom &; Son's Shafting the power there is in the engine (steam or gasoline), Works, Drinker St� Philadelphia, Pa. also what number horse power steam orgasolineengine 
Machinist and engineer de.iring a change will con- would be equal to three good (true pulling) horses 

sider proposals for taking charge of steam plant. Salary, In a sweep or lever power? A. The power trans· 
�OOper day. "L.I.B."Franklin,Delaware Co.,N.Y. mitted by a belt depend. upon its speed as well as 

gree of expan.ion and contraction by changes in tem
perature of the common metals. Mercury expands and 

. contracts more than any metal and i8 therefore generally 
used in thermometers. 

Engine.. See Blowing engine. Gas or similar mo-
EY:I�!:�t. s=�r,".ff.':: ...................... 489.996 
�:at;,i' t���lciiio.;.;er.::::::::::::::::::::::::::: �� Fence, J.F.�letree ................................. M,l62. 

J:�:;:f.?�!ionil�i:��e·:p:iia.iIi:::::::::·.::::::: �:� (4660) s. R W.�Malleable iron can be Fencing, barbed wire, A. Del1f ....................... 400,187 Fender. See Gin saw fender. Plow fender. 
Jll:, c:��.l1�tf�rM.�ilB������:::::::::::: :::::::::: 400.009 Perforated Metals of aU kind. and for all purpo8es, width. A 2 inch belt runuing 1.700 feet per minute will nickel plated. 

general or specuu. Addre .. , stating reqUirements, The transmit 4 horse power. A 3 inch belt for the same 
Harrington &; King Perforating Co., Chicago. : power should ruu 1,100 feet per minute. As the actual 
To Let-A sUite of desirable offices, adjacent to the' horse power of steam and other engines, or prime 

Scientific American office., to let at moderate terms. movers, Is based on the actual mean pulling power 
Apply to Munn &; Co., 361 Broadway, New York. of fairly strong hor.es, 3 hor.e power actual of a steam 

or gas engine should be equal to the pull of 3 good Fine Ca.ting. in Bras., Bronze, Composition (Gun hor.es. The nominal hor.e power of a steam engine is Metal), German Shver. Unequaled facilities. Jas. J. . onl y a partial indication of its actual or indicated horse McKenna &; Bro., 4:U and 426 Ea.t 23d St., New York. power, which depends upon the steam pressure and Hydrocarbon Burner (Meyer's patent) for burning point of cut-off. In a gas engine the nominal hor.e crude petroleum under low pres.ure. See adv. page power is not far from the indi�ated horse power, as the 381. Standard Oil Fuel Burner Co., Fort Plain, N. Y. explosive pressures in a gas engine do not varyasmuch 
The best book for electricians and beginners in elec- as the steam pressures in the steam engine. 

trlclty Is "Experimental SCience, " by Geo.M. Hopkins. (4650) M. S. K. writes : A friend says By mall, $4; Munn&; Co. pubU.hers,36lBroadway, N.Y. tbat a man weighs more at the equator than at the: Kennedy Valve. Mfg. Co., manuf .. s of brass. Iron gate north pole, owing to� the increa.e of gravity as the: valves, patent indicator valves, fire bydrants, globe, an- equator is approaChed. I say that the weight would be gle, check, radiator,and safety valves, 52 Clift' St., N. Y. less lit the equator, owing to the centrifugal force of 
Competent person. who desIre agencies for a new the earth. Please Jet us know which Is correct and popular book, of ready sale, with hand.ome profit, may what the variation per pound would be. A. Your'friend apply to Munn &; Co., Scientific American Office, 361 islon the wrong side and you are correct. Broadway. New York. • (4651) E. V. wishes to know the life Wanted-Traveling man for forge. One who under- and how many sbots can be fired from the 124 ton gun 

���u:::i��
b�:�:�d:-:�!S ::c��eo�;:!: �:;:;�; to be exhibited by Krupp at the World's Fair. What 

etter, witb references, box 1001, Pittsburg, Pa. is the cause of disablement of so large a li:un as the 
above atter a number of rounds? A. The numbcr of 

Point .... on Admrtisinq.-Manufacturers who would shots that a 124 ton gun can bear i. very uncertain, de
advertise for profit in 1893 .hould write to the Manu- pending upon the size of the bore and the powder facturers' Advertising Bureau and Pre .. Agency, 111 charge. About 95 shots is' all a 110 ton gun can usually Liberty Street, New York. for points. stand. . 

IY"Send for new and complete catalogue of Scientific and other Book. for sale by Munn &; Co., 361 BroadWaY, New York. Free on applir.atlon. 

HINTS TO CORRESPONDENTS. 
Name. and Addre •• must accompany all letters. or no attent.ion will be paid thereto. This is for our information and not for publication. 
ReCerellce. to former article. or an.wers should give dateof paper and page or number of question. 
Inqulrle. not an.wered in rea.onable time shonld be re"eated; correspondents will bear in mind that 80m� answers require not 8 little research. and, though we endeavor to reply to all either by letter or in this department. each must take his turn. 
Special Wrinen InCorlnaUon on matters 01 personal rather tban general interest cannot be expected withon t remuneration. 
SclellllOc Amerlcall Supplemenl. referred to may be had at the office. Price 10 cents each. 
Book. referred to promptly supplied on receipt of prtce. 
Millerai •• ent for examination should be distinctly marked or labeled 

(4645) F. D. B. asks : How many ele
ment. are known to chemi.ts at the pre.ent day? What 
metal. are lighter than water? Give the dist�nce in 
light years of a few of the stars that have had their 
parallax measured. A. There are about 70 elem�nts 
recognized by chemi.t� at the pre.ent time. Lithium, 
potassium and sodium are lighter than water. Dis· 
tance in light years: 

a Aurigre tCapdla) .................... 10 to 70 
a Canis Major (Sirius) ................ 11 to 16 
a Canis Minor (procyon) .... ......... 26 
a Bootes (Arcturus)................... 23 to 25 
a Ly�re(Veli:a) ......................... 12 to 32 

A lieM year is 63,000 times the distance of the earth 
from the sun. The double number. refer to the work 
of different astrouomers. 

(4646) G. c. M. asks : What size wire 
shall I u.e to convey a current of electricity, E. M. F. 
9 to 12 volt., 1 to 1'50 amperes, a distance of 25 to 30 
feeU A. No. 20 Am. W. G. will carry the current 
named. 

(4647) H. & T. ask : Is there a pneu
matic tube between Pari. and Berlin, and it .0, for 
what purpose IS it used, and with wbat .peed does the 
car travelt A. There are pneumatic tubes in Pari. for 
carryin!l( letters, also in Berlin; but none between the 

(4652) O. D. R. asks : What is the dif-
'ference in the power nece.sary to perform a certain 
amount of work with the usual piston, link and crank 
and with the power applied tangentially to a crank of 
·the same radiu.? In what ratio does the rellistance of 
air increas� with compre •• ion? A. The crank value of 
the pi.ton mean pres.ure is 62� percent of the tangent 
force of the crank pin periphery. VolumesX15-15 is 
the approximate equation for compressing air (isothermally) for pre .. ure. Thus 3 cubic feet compressed to 
1 cubic foot is 3X15-15=30 pounds pressure. When air i. suddenly compressed the heat generated by com
pression expands the air, and if conftned reaches a 
higher pre •• ure. which on cooling:retnrns to the pres
sure as above stated. Complete tables of pressures, 
volumes and temperature, with the theory, may be 
found in SCIENTIFIC AMERICAN SPPULEIIENT, No. 279 , 10 cents mailed. 

(4653) C. A. G. writes : In a letter of 
the 13th century it is related that some Greenland fish· 
ermen on the 25th of July, 1266, were in a place where 
.. the sun was shining both nights and days, and was 
as high at midnight. as It used to be when seen north. 
west of their home," the home being situated at 63° 10' 
N. lat., and the time for the observation there the 
summer .ol.tice. Is it possible to calculate the latitude 
of the unknown place, where they were on the above said 
day? A. The sun in the northwest at 63° of latitude at the summer solstice was probably 5° or flO above the 
horizon. A midnight sun of that elevation on July 25 
would reqllire the fishing party to be in latitude 78" or 
79°. No exact computation can be made from the state
ment given. 

(4654) G. H. asks : Which is the largest 
and best shipyard where a man can get a job as car_ 
penter, and what are thp. averuge wage. for carpenters? 
A. The largest and mo.t active shipyards are at New
port New., Va., Philadelphia, Chester, Pa., Wilming
ton, Del., and Bath, Malne. Ship carpenters' wages, 
$3 to $3.50 for first cl88s workmen. 

(4655) x. Y. asks : Is there an acid or 
'pirit that by placing on ordinary glassware will soften 
it, .0 I can bore holes in it with a common awU 
Please give some directions for use. A. No substaJ1ce 
will soften glass. Heat. is tbe only means of softening. 
You can drill a hole with a diamond or with emery 
in a .mall tube by revolving the tube. 

(4656) P. G. asks: How fast can a man 
of ordinary strength row a sixteen foot boat contain
ing one pe1son besides hlmlle)f? Also how larli:e ought 
the propeller of a sixteen foot boat be, and how man'y 
revollltions milS! it mllke to drive the boat five miles an 

TO INVENTORS. .�� ::;:�:: h: tn���id:::::::::::::::::::::::::::: 
An exnerlence of forty years, and the preparation of Ji� r���'li'��:: .I�e��'i.t lWrrtli: :'::. :.: .::: more than one hundred thousand application. for pa.. Flood gate, .elf-hoi.t� H. A. Corliss ............ . tents at home and abroad, enable us to understand the ���e��� :..k1llgO:��e�8.i-iiit;,i;,;l: 'M: ·:tiCA:SOU� 400,094 

laws and practice on both continents, and to possess un- Chet ........ " ....................................... 400,170 equaled facilltles·for procuring patents everyWhere. A Foot warmer, etc., portable, A. A. WhlllP e ........ 400;091 
synopSis of the patent laws of the United states and all J:!'�:;:: Ws:'l. r.�. 'll�f=�: .. ........... : ....... 4!l(l,088 foreign countries may be had on application, and person. Galvanic battery, N. M. PowelL... .. .... .. ...... ... 400.231 contemplating the securing of patents, either at bomeor I g:�e�r:ir W�r!l':' ��:,;:. snieiiiuni"& 490;148 abroad, are invited to write to this office for prices Wade .. ................. .... ..... .............. .. . 400.087 which are low In accordance with the times and our ex- Ga. meter f1:ame. H. Logue ........... , ............. 400.149 
tenslve facUities for conducting the business. Addre.. �:�e�r �:rei�o�����'i-'t!f,i:-���'" .: ..... 400,008. lIlUNN &; CO., office SCIENTIFIC AMERICAN, 361 Broad- Gate,J. H. Dicken.on ................................ 4!l(l,015 way New York Gin sawtfender. H. S. Tai5or ........................ 490;049 , • 

��x.e s'lfv�������;,1 fio� ::l.!'��i'aiDing: A: 4!lO,0« French ............................................. M,l93 
INDEX OF INVENTIONS 8�ri����lg����:n�����-l:�i-e�:.,tr:.·::: :::M� 

G= ��:ti�lri: i�� I:::.,��lt�MD:'l,PJti�p: 4!lO,U6. Mau.er ...................................... : ..... . Hammock attachment. F. J. Herrick ............. .. lI'or whlcb Leiter. Patenl of Ibe Harrow., E. E. Wbiw,le .............................. . 
1:. ��'!.iltl��tor :o�ar;�t· KmbACii:::'-'-::: Barrow, gJ)ring tooth, H. ViI, .Eisenhart ........... . Harrow., wheeled, F. AndenlOn ...................... . Harvester brakej C. Grattan ........................ . 
II:� Yo'Zie� �jkciri-iej.: comblned,:ti: ·:Mc(i8.i-iiiY:: 

Zanuary 17. 1893, 

United Slale. were Granled 

Hay tres. attachment, Graham &; Knapp ......... . AND BA.(lH BBA.RING THA.T DA.TB. li::t:,.�sts:.;�\i��a�!�'t!j.:··wai j.·ii.;;.ie.::· .. · 
1I��f.' t�'W�i�e�� a=� ....................... 4!lO,0'14 

[See note at end of Ust about copies of these ootent8.] Hor.eshoe, Ill. Bouchard ............................ . 
li��I:rl��a:,VIi:siR8Cii:::::::::::::::::::·:.::: 

Accou� .. b18nk form for keeCIDjl, T.M. Brown .. 4 li��s:t�;I'{�1W::rc�,"c�i'?c�::���:::::::::::::: Advert18lng apparatus, S. Ku . .. .......... . . ....... I Hub, vehicle, A. P. Taylor ......................... .. Alarm lock, electric, J. A. Nadeau ............... .. Ice cream can, G. A. Thurston ..................... . Alloy of me F. G. Stark.... I Inhaler, R. E. Woodward ............ : .............. . Amalllamator, eck....... ....... Iron manufacturing sheet, W. D. Wood . ......... . Animal stock, . . .. ...... ........... I lronlrullmachine, A. R. Gustafson.................. 113 AsparllllU8 bundler an.d cutter J. S. Van Mater... , , Jack. -aee Lifting jack. Wagon jack, 
I1"Ph&lt mir� machme, G. Winding . ... . ......... 400.218 1. Keyboard, t r&Dspo.lnll, B.  Frencll ...... ............. 400.194 ago See al ago . Kitchen cabinet, I. S. Hart.ock ..... ................ 489,001 Bag, J. R. Collins . ................................... M,l00 ,Kneading machme. W. Woolcott ................... 400.182 Dakin/( pan, A. Rammel. .. . .......................... 489,� I Knltti!lg machine, circular, H. A. Houseman ..... 489.937 Barrel h00leeHEIM��ull,att'te .... G .. i' ... j'ii ........ 400.256 \ Label holder, J. Ready . .............................. 400,164 Bat�. d b" ca ry. a van cattery. 'I Ladder, step. R. F. Porch ............ ............... M.0I2 econ ary at ery. Lantern, Veazie & Bevan....................... . . . .. 489,999 Bedstead, T. R. Chambers........................... Lantern weatber guard attachment, J. P. Warner 490,003 Bed.tead, M. Hofacker.............................. Latch, gate. B. Bern.tein ............................ 489.918 Beer, making, O. &; O. B. Zwletusch................ 'I Lathe, clothespin, M. D. Lear ....................... 490� Belt support, L. Sanders............................. . LiftlDjl jack, /L. P. Aiken ............................ 4!lO,221 Bevel. protrac or, H. J. Lelllhton........ ........... 'I Lock. See Alarm lock. Door lock. Bicycle, A. D. Jenkins........ ......... ..... ......... Locking devIce, compound, H. A. Brinton ....... .. Bicycle canopy, Hohenstein &; Apple.............. Locomotive and tender bouslng F U Adams Bicycle parcel carrleli M. E. Blood (r) . ............ 1 Loom, H. Wyman ................ : .. : .. : ..... .4.'lO,238; It���: :1'��t"!ir:cbm:n'i;r���d;;re':\ ·i>iibery.::: �::� LO°8ta:��. ;:���. ���� .. ����i�.�, •• ���� •• � Bins or pockets for containing coal, llraIn. etc. Loom shedding mechanism, C. Falvey ............ . construction 01, T. E.Murray .................. 4!l(l,258 Loom shuttle, J.M. Deen .......................... . . Blinds, guide strip for inside, Ill. Dambach... . ... 489,937 Loom stopping mecbanl.m, A. Taplin ............ " Blowing eng\!le, W.bEi� .... ' .................... 400,109 Lounge.A.Jansen ................................... . Boller. See Steam 0 er. Wash boiler. J,ubrlcator, W. A. Downes .......................... . Boller, W. Mooney ............ f" .......... , '. .. .... ... 400,257 Lubrlcato.!'.. Glover &; Jean .......................... . Boller ch mneys, apparatus or controlling the Mall bag. tl. Stephens ............................... . dl'aught In, G. L. Thien .......................... M Mall b8jl or pouch, J. W. C. Sprlngstun. .......... . Boilers, lap joint for steallh J. T. Connelly .... .... 00, Map stand, C. E. Llnabury .......................... . Bolster spring, G. S. &; H. \J. Neal......... ......... Meat pounder, J. A. Carl.on ........................ . �� a�J'rac'�:c:�P��.;bie: ·G. ·C:·Ms·gargai.' ll:i:k m����:;,.{r,!j����. scrap. E .  H. Wheeler. 
Book cover, T. E. B.Mason.......................... Milk or butter cooling device, J. L. Wilder ........ 4!lO,005 Book, dW,'licatl� cbeck, J. Oldfield ..... 489....... Milk, receptacle for c ns of condensed, W. A. 
I::m:'IIllI�g ���iu"': A: 'M: nonaiiy ·Cr) .. :�.� 1)., MIlE'>WieercOffee mlii:" .. ······· .. ············· .. ···· 489,923 
BottliIljl machine, liquid, M. P. Heddy ............. 400;020 . Mould. See Brick mOUld. Box. See Paper box. Snipplnll and display box. Motor, T. A. Stark ........................ ............ 4!lO,173 Box fastener,.. C. N. Fisher ...... ..................... M,228 Mower or reaper cuttinll mechanism, L. King .. ... 400,024 Brake. See \Jar brake. Harvester brake. Ve- Musical Instrument reed tube, H. Jane ............. 400;116 hlcle brake. Wagon brake. Musicailln.truments, combined bridge and tail-Brick machlnl1t J. B.Mowry.... .. ................. 489.1114 piece for, Owen &; Ellgert, Jr .... , ............... 490,213 Brick mould. IlJ. C. McGrawet at ................... 400,160 Necktie fastener, J. A. Cur.ler ....................... Ml38 Brldlll\ R. Gray ......... .............................. 489,946 Nltro-cellulo.e or cellulo d surfaces, producing. ' Brush mamlne, A. H. WOlcott ...................... 400,181 B. B. Goldsmith ... .. . . ... , ........................ 490,195 
I:�t':'a���n�j, �o��o�mbiiied: 'Sion;'-&·Smiiii.: :J:�¥ ���z��dv�lt�::;'r'���.\fei:'n��.I���:::::::::::: �m Bung, T. Marple ...................................... M.1 3 Ore separator, centrifugal, O. B. Peck . ..... 400.()((j, 4!lO,084 Buttonbole finlshlDjl machine" F. D. Benedict .... 490,062 Packinll, R. G. Ferliouson ............................. 400,10'1 gamera,t"lllhton &; Hltchcoc ..................... 400.117 Packing, metalliC, . 'l'rl� . .. . . .... .. ...... 400,050, 400,051 
�erG'::' r;:�':inJCa�lera ........................ M.OO1 �:er �,B.f.<1�chmidt���: .................. 490)tr. Can body forming machln!'J A. W. Livingston.... Paper box coverlnll machine, I. G. Ralfe\. ......... 400,l:U Can 1l1llng machine, J. S. Moore... ................ Paper 00:0:. foldinll. C. A,Splttell ................... 489,993 Can wiping macblne, C. A. Burt..................... Paper feeuinll macnine, R. Burnet .................. 489.925 Car and train. railway, F. U. Adams................ Paper tube, P. Carey ........... ...................... 489,927 Car brake, A. Miller................ .................. Paraffine Iwax and apparatus therefor, treatlnll Car brakej electric, A. C. Miller. .................... or purifyjnll, N.M. Henderson .................. 400,199 8: ���li�: ii�: 11:.�r:t:::::::::::::::::::::::.::: pat�����.?���������. �������: �.�����I�,.� 400,022 Car coupling, T. Heard........ ................... .... Pea sheller, Clark &; Russell ......... ................ 489,9211 8:gg:gU��:X�������::::::::::::::::4B9,iii6: ������:a�{�l'.t��,':f�;:��:id��::·.·.:::::: :�:� 2:���U��: 1: rJ.ms':3ili:::::::::::::::::::::::::::: � Pbo�:ls�? .. �������' .. �������.:':.�· .. .'.':: 400,180 Car coupliDjl, J. Sterns ............................... 490 Picker. See Cotton picker. Car coupUng, 8. G. Wllber ............................ M Piles preparatory to rolling, machine for reduc-Car hand strap, street, S. A. Flanillan .............. 490 lng, J. Hoenig . ........... : ..................... : .. 40C\021 Car platform, A. C.MCCord ........ ................. 489,1118 Pipe, metbod 01 and apparatus for forming lined, Car, railway, F. U. Adams ............. ............... 489.912 G. W. Harrington ................. . ............. 489,9!iO Cars, air suppll, device for railway, F. U. Adams .. 489,910 Pipes for �Intlnll' preparing tbe ends of lined, carsU.aXd:�.:.?�.��.���.�.�;:�:'���� '.�: 489,009 Pla�ie�cor':."����iO,·w:wtiiiaiii8.::::::::::::: �:� Car��'b�rllJ':' V���I���.I��.������ .. �?�.:�����: 489,1nI I:I�;,f::::.rM.�M�Iu:I��:'mi;,y::::::::::::::::::: �:�A 

A.. A.. Hanson ....... .............. �111 Pueumatic dispatch or transit system, H. Clay. _t, B. A. Moyer ................. M,08O 4811,931, 489,932 
an :.:frt�":::w. H.Albach. *00,093 }:�:�R,�M��mi:o�e�����::::::::::::::::::::::: �M* 

�!g ��t"w':\:Ii��W�..:n;,iWi· fur:' Bruoo' . &; M,016 I:�:er.s'lr.!t':a�wer. Warnoc� . ....... .............. ..................... 400,� Preserving foods, apparatus for, A. Baker .......... 489,916 
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Printing block or roller. F. Beck . . . • . . . . . . . ....•.•.. 490,061 
Printing machine. A. C. North...................... 489,1J81 
Pnl� ����':,'il:��,;���� ������ .. �����. �� 400.ffi7 
��:::�::::fm�ljl�c� E¥C:e��� :::::::::::::::::::::::: �:ill 
�:::,�r�v'im"A":I!'ea�in

C
' ��tke:' Wiiilimii.·;'; �oo,l40 

B 1lll!"es ..... . . . . . . . . . . .. . . . . . . .. . . . . . . . . . .•. .. .•. . .. 490,007 
Purs e and making same. A. Bltter.................. 400.165 
�re. tP�r�fo'v�p?;:'d

!.::,sk:"""· 
........

.
.......... �oo,OO9 

Railway block silmallng system and apparatus, 
Ralr�dtf'����CiiiinoD:·.·:::.·.·.:·.:·.·.·.:·.·.·.:·:.::::: �:� 
ltsHw8y.. pumping mechanism, automatic, H. D. 

Layman . ... ..................................... .. .  .s9.962 
�U;:: �::::u.�·t.r::,j &' 'Lynam::::::::::::::::::: �� 
Railway signaling. interlocking apparatus for. S. 
RaI'fw.Pru��rch;·b:·M:Fiicii:::::::::::.::::::::::::� �� 
RaIlway switch. electric, A. C. Goetz ............... <189,9U 
���).

si����=��.�:.�::::::::::::::::: �r: 
�tr�¥?K:{�I'.:':�.�����. �� .�.��� .. ���.���.� 4\lO,1J3O 
Refrigerator. N. Soldw del.. ........................ 490;216 

Refrigerator. W. M. Wood . ......................... 490.056 

�:;:,t����'!."t�J:�'l,'re�t�fin�o�� �'ft"�::;e.: .::: 
Bock drilling machine clutch, S. H. Macomber •... � 
Bod feeding device. C. M. Conradson .............. .s9 
t:fl::ipre�T��f�oRe:.r. Conradson ........ -.... <189.006 
Salting trongb. stock. E. F. Baskett ................ 490,005 
Sash f ... tene�S. Morrell ............................. 490,200 
S ... h hOlderh", . R. Walker.......................... 490.001 
Sawlnj!.mac Ine. band. P. O'Connor ................ 400.212 
t::::m=aglu:�g.J:<iin���::::::::::::: �m 
saw��T.'���u��?���.���. �.��.������ <189.934 
Scale. portable wagon. C1aw8 0n & Wheeler ........ 400,900 
Scales, prlcejndlcating attachment for weighing. 

Gamble & Allen ................................... 489,942 
=.�:r.PT.�!tt.�����:::::::::::::::: :l:� 
Secondary battery. H. H. Llo 'yd. ................... 490.26' 
Separator. See Ore separator. 
t==�I�N�J.;. =�f'T:KWiiiiz: :::::::: �� 
Sheet metal cutting and bending machine, W.J. Bayrer .... . ................................. , ...... , 490,000 
Sheller. See Pea .heller. 
Shipping and dl.play.box for seeds, S. R. Miller .. 400.156 
Shirt adtuster. J. H. Bil ling ............ ............ <189.921 
���tY� ;:,��g ��::a��=�':iliig·,;Odfor; 

489,001 
T. Birch&ii'...................... .. .. .... . .... . ...... 489,922 

SIIOlai. ,see Railway .Ignal. 
SiTku::reatlng raw. B. Beiter .................... _ ... . <189.919 
�fi�in�I�'t'::lo;b!;t �I�: R: 'Be;greeii: ::J:� 
Solderin Iron., elect rically heated. G. R. Meitzl er MJO,256 
��r:,nJc�.

hl�'1r:t':e� �.���::::::::::::: Wl:� 
�gr:gl::"i.ii'lg:;��: .�. ?���::::::::::: ::: ::: 1�:� 
Spool holder and tension. combined, H. A. Bate •. 400.006 
�f..r::'!.' J!�e:�c>;'1��t spring. Bolster spring. 
Steam boiler. 'ff. A. Laughlin. ... ......... 400,113 to 
Steam engine. balanced, C. A. Ball ............... .. 
���� .

s�fn�k��=��':i.tiM!f:t!'i!�:::::.:::::: 
Stove, vapor t' C. W4 Romoser . . . . . • . . .  � . . . . . . . . ..... . 
Stovepipe and collar holder. combined, I. C. N. 

Sweet.... ............................ ... . ........... 400,233 
��::l'!�=;;J���: ��:�':.':.'.'.'::.':.'::.'.::::: m� 
Stringlng.machine. A. C. North ..................... <189.962 
Sul �����. �.�����.�. ��.��� •. �.:.:':': 490,008 
Surgeon'sligature receptacle. J. E. Lee ............ 490;207 
Suspender end C8Bt-01f. G. E. Adams ............... 4!IO;OIi8. 
Swltcb .. See Railway .wltch. 
�:r���P�t�k:':n

E
: �ii.iBroWii·:::::::::: :l::= 

Telemefer .ystem. eYect':fc. F. J. Dibble ............ 490,014 
Telemeter transmitter. electric, F. J. Dlbbl&,

Ol2, 
400.013 

Telepbone. C. E. Scribner ..... ....................... <189.990 
Thermostat. I. M. Seamans............. . . . ..• .... ... <189.991 
Thr ... hlJIg machine attachment, J. A. & D. 
TliI;I:''=iii';;F:'iiOOdieiiow:::::::::::::::::::::::: �m 
Timepiece ba.Ianoe8, manufacture of. G. J!l. Hnn-

ter . ................................................. 490,� 
Tire. bicycle wbeel. J. J. McCOmi.h ......... ...... <189.1110 
Tlre�rl�t���� .. �� .. ����c:-.. �.�':!� .. � 
Tobacco·baIuter. J. M. Campbell ................... . 
Tower, K. L. �mann . .••••••. . ...•••••.• 0 • • •  489,963, ;ggi.'.:';:e�! :�:?��?nt .............. .. . 

��h: �S� ��t�n·"·t,;oogIi: . . . . . . .. • .. . ....... • .... 400;028 
Truck. hau'h. Rayburn & Hell ....... . ............ _ .. 400.043 
Tube. S .... raper tube. 
�.�l!'atta!.'1t�J1,�t&id:::::::::::::::::::::::::: �= 
�;��:.�����t�1t�'i1�SigafOO,j::::::::::::::::: ::J:W 
Typewriting machine. H. H. Unz ................... 490,235 :m::rJi��� ��rri':t:=�:!'1.:

. 
Tlel� <189.900 

Failol • . . .. .. .. . . .. . . .. . . .. . . .. .. . .. . .. . . .. . . . . .. ... 400.189 
���':,,:,,J{r.f. �.;�lr.':':::::::::::::::::::::::::::�::::: ::J:� 
Valve for blowing engines. discharge. T. James. .. 490,146 
Vehicle brake. J. B. Sweet ........ ............. ... ... <189.997 
�:�m:.�o���W�!i!=:,,�.������ ·.:::·.::·.·.:::::: PM 
VI.e. portable. J. Guenther.......................... 112 
Wagon brake. N. E. Thompson ..................... . 
WBKon. dumping. J. M. Romans .................. . 
Wagon jack. A. J. Galindo.................... ....... . Wall facing. M. AmB. ...... .................... ...... • 4 
W ... h boiler. A. Miller ................. .... ......... �90.208 
Watch balances and hair springs, mechanism for 
watitti,D,.'f;:.;,�' :�n�fr' .priDiiB,"t.i8ii';;':: G: E: 490,202 

Hunter ........................................... 490.203 

;::�h':'f.;r?/U':"�"!;8ier::::::::::::::::::::::::: �:� 
Whlffietree COU�lng. E. 8. Gentry .................. 490.tm. 
Whlffietree hoo C. E. Jone ........................ 400,003 
Window. H. H. ilrte ............................... 400.2« 
Window frame. H. Goose ............................ 400.108 
;:1��::l:Ke':':.���I�.;r�i.�n�re,weIi:::·.:::::: ;;Wl8 
Wrlter's allgulng gUiSe. D. F. Saum ................ 490.1$ 
Yoke coupling. neck. R. K. Smith.................. 490.046 

DESIGNS. 
Bottle, J. Llbrowlcz ............................. 22.137.22.138 
Buckle. G. E. Adams .................................. 22.122 
Fountain. drinking. W. Tweeddale .................. 22.141 
Glass or other vessels. ornamentation of. W. Egg-t:�!��:�:\oi:i�i:::::::::::::::::::::::::::::::: �:l; 
Lamp chimney. L. �ng ............................... 22.189 
Pole bracket. E. Roos ................................ 22.142 
Spoon handle, A. F. Jackson ........ ................. 22.138 
Stove. W. H. Wilder .................................. 22.143 
Surgical Instrument handle. W. Scheerer ........... 22. 134 

TRADE MARKS. 
Cigars. B. W ... serman ............ ...... ...... 22,350 to 22.362 
��;,�;�'Fc�·���:fJle�:n&���.?��.��IiI: = 
r��.��b-:e�ll �ge,!l:::ft !��= ���y

a;'w: 
22.

343 
A. Loewenthal. ........................... ........ 22,346 

Publications and periodical8, printed, Christian. 
Re:;��'i(?r(\�����hiai' dt8ii8i.eii:w: t: COakiey: ::: 1m 
��;::,�e��f�h��S

orit� �ed."{v �l�nfg�'::�any':: ::: mfi 
Sewing machln .... c...� Buyers' Union .. . . . . . •. . . • . .  22,358 
Stays. dress and corset" T. P. Taylor.... .. .. .. ...... 22.340 
String Instruments. C. Jr. Zimmermann ............. 22.339 
Wines. Brossault &; Co ................................ 22,349 

A printed copy of the s�catlon and drawing of 
l'.:!�.l'3t=c!,n 1� i.':rle��i�!!h�d �loE."��f: J�'i�; 25 cents. In ordering ple ... e state the name and number 
of the patent desired. and remit to Munn & Co.. 361 
Broadway. New York. 

Canaclian patents may now be obtained bI he In
ventors for any of the invention. named In the fore
""ing list; provided they are simple. at a cost of 140 each. U complicated the cost will be a little more. For 1ull 
IJ>Btructlons _ Muon & CO� 361 Broadway, New Y OI'L Other forelcn patents _7 al80 be obtai ....... 

J ,ieutifit �meri,an. 
�"l)erfi.emcmt •. 

Inside Paa'e, each insertion - - '7li cents a line 
Back Page, each insertion - - - - 81.00 a line 

The above are charges per agate Ilne - about eight 
words per line. This notice sbows the width of the line. 
and Is set In agate type. Engravings may head adver
tisement. at the same rate per agate line. by m8llBure. 
_nt. as the letter press. Advertisements muat be 
received at PublicatIOn Office as early 88 Thursday 
morning to appear in the following week's issue. 

Patent Foot Power Machi 
Complete Outfits. 

Wood or Metal workers without steam 
�wer can successfully compete with 
LliNJit s���IlVG 

us!t¥ac'l."fn:.:e: 
latest and most improved for practlc:a 
Shop Use, also for Industrial Schools. 

Home Tralnlng. etc. Catalogue free. 
Seneca Falls Mf2. Co. 

695 Water Street, Seneca Fills N. Y .  
ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained In SCIENTIFIC AMERICAN SUP
PLEMENT. Ii 9. Price 10 cents. To be had at thl. office 
and from all new.dealers. 

The Sebastian-May Co 
Improved Screw Cutting 

�::e�LATHES 
Drill Presses, Chucks, Drills, DOJZ8, 
and Machinists' and Amateurs' 
OULOtS. Lathes on trial. Cat.&-
1000ues mailed on application. 
Ifl;} to ltl,. Highland Ave., 

SIUNEY. OHIO. I������D LATHES 
Also Foot Lathes. Tools and Supplies. Catalogue Free 

Sebastian Lathe 00. 1��8:N��T'i:to';H.:,�t 

E BEST LOOSE PULLEY OILER 
IN THE WORLD. VANDUZEN PAT. L. PUL. OILER 

Keeps Pulley oiled 3 to 4, weeki withon8 
Cost 25. 30, 40. 50. 65 and 85 eent. 

s��t di�:!e��::OO Tlp�lg�Jiu Bend Catalogue free. Mention thil paper. 
AftlIUZEIi" TIFTOO.CI •• I ... tI,o,UJU., 

ON L Y 

I 
A Practical Little Book. 

25 .. HOW TO MAKE At H.P. 
MOTOR OR DYNAMO." CENTS IDaatPatedwlthpl ........ d aU detBIIto. 

A�':=��. 18Part'ka:.�N. Y. Electrical ReView 
New full Mounted Lightning Sorew Plate. 

: Send for Catalogue. 

Wiley & Russell Mfg. Co., GreenOeld. M ... s., U.s.A. 

.A X. U � :J: 1ST U DiE 
In all shapes. Manufactured by 

Cowles Electric Smelting and Aluminum Oo., 
Correspondence .ollclted. LOCKPO R T. N. Y .  

If yon are Interested In 

ELECTRICITY 
send for our special Price List Z. 

BELLS, BATTERIES. PUSHES, 
WIRE, MOTORS, 

And a full line of general 
ELECTRICAL SUPPLIES, 

• STANLEY & PATTERSON, 
Electrical House Furnishings, 

22 & 34 Frankfort St •• N. Y. City. 

WOOL WASHE RS, 
WARP DYEING AND SIZING MACHINES. 

PATENT RUBBER COVERED SQUEEZE 
ROI,!.!S. 

POWER WRINGERS FOR HOSIERY AND V ARN DYEING. 
DRYING AND VENTILATING FANS, 

WOOL AND COTTON DRYERS, Etc. 
Catalogues free. 

CEO. P. CLARK 
Box L. Windsor Locks, Conn. 

HARRISON CONVEYOR! 
H.!:ning 6rain, Coal, Sand, Cia" Tan B:rk, tinders, Ores, Seeds,&c. 
��i:.1 BORDEN, SELLECK & cO.,{��.�':.rs.lChicago, ilL 

CHAPMAN VALVE MANUFACTURINI COMPANY, 
MANUlI'ACTURERS OF 

'Val.'V'ea a:E1d .Ga�e& 
For STEAM. WATElt, GAS. AMMONIA, OIL, ACID, Eto., alao 

<:r.A.T:&I F%�E :a:Y:J:)�T&' 
We make a Specialty of Valve. for Superheated and IDgh Pre88lll'e Steam. 100 Poondll 

General OaIce andw:'!.-,:,.,�Y,n�dsORCHARD, MAtoJS. Tre ... urer·s i '72 KILBY STREET. Chicago {24 WEST LAKE STREET Office. I BOSTON. Office. 5 • 
or All WO'I'k Gua,.anteed. Stmd for O(,.cu/a,.. amd Prices • .AI 

T A G THE TUSCARORA ADVER
TISING COMPANY, Manufac• • • turers. Publishers and Importers of 

Advertising Goods and .Art Novelties Coshocton. Ohio. 
buy good specialties outright ormanulactureon r()yalty. 
Sa.lesmen cover every State and Territory in the Union. 

ON 

Steel TYDe for Writin[ Machines, 
J.D. MALLONEE, M'f'r. STOCKTON. N. Y. 

[J ANU ARY 28, 18<)3 

urrtL& ESSER -_ .. � �[WYORK CO. 

it 
AND CHICAGO. 

All Drawing Instrumenta ; 
for 8chools. Quality war- . 
ranted, prices low, corres- . 
pqndence Invited. ' 

L..:s!:3:E2�2--,pr�_
Send for Catalogue, ___ -" 

OIL WELL SUPPLY CO. 

lIIANUI'ACTURED BY 
WILLIAMS BROTHERS. 

ITHACA, N. V., 
Mounted and on Sills, for 

deep or shallow wells, 
with steam or horse 

Brothers 

B 0 R E TheBEST.IllACHINERY ��?:r:-iJ:�!'t.�� 
Horse Powers, WELLS Steam Engines, 

DR-ILL Pumps&V'alves, 
�:.��o:.�t':���I:y!I��� as.ured. Catalogue mailed Fr ... 

WELLS LOOMIS &. NYMAN. TIFFIN. 01110. 

SCIENTIFIC 
scription of some simple and easily performed sClentiOc experiments. Foucault's pendulum, exchange of water and wine. the bird In the cage. the Ove-pointed star. the 
= °lVA�"f!a\��. aJ�'l'if��·a"�agI'k�iI!.�� Erh:� 
CAN SUPPLEMENT. No. �,.�. Price 10 cents. 'fu be 
had at this olllce and from all newsdealers. 

THE STIRLING BOILER 
Is economical I n  fuel, repairs, and 
absolutely safe at high pre •• ure. 

l'I'actIcally .elf-cleanlng. 
E STIRLING COMPANY, 

GENERAL OFFICES: 

Branches in all prlnciva! citie3. 
--------------
THE CURRENTS OF THE NORTH 

SCIENTIFIC AMERICAN DYNAMO. 
Description of 8. plain shunt-wound dynamo of simpl e 
coDstruction, capable of suYPIYiDf,{ a current of from ro 

Atlantlc.-By Richard Beynon. F.R.G.S. An InterestIng paper on the oceaulc Circulation that lies north of the pomt of bifurcation of the great equatorial current of the AtlantiC. 00' Cape San ROque. With 2 maps. Contained In SCIENTIFIC AMERICAN SUPPLEMENT No. 

Canning Machinery �:eW87��.
cents. To be had at thls office and:from 

Outfits Complete. IATES CK & ORE BREAKER r'h:5pl!�£,�;. 
IW�d:a���e 

a:,::;,g��f..!'�� e��"e�':"h; 
for the benefit of the readers of the Scientiftc American, 
by Mr. W. S. Bishop. of New Haven., Conn. It is de. 

Oil Burners for Soldering. Air t'4pat:ity Up to 200 toll8per hour. 
Pumps, Can Wipers, Can Has produced more ball ... t. road 

:���e;?r�t
e:���:t��!: s[!p�eg=� ;�� t�iI�t�� 

use, but who do not care to enter into the subject sci en
tillcally. With:U illustrations. Contained in SCIENTIFIC 
AMERICAN 8UPPLEMENT. No. 86;}. PrIce 10 cents. To 
be had at this office and f1:pm all newsdealers. 

Testers, Labeling Machines. :tr��\;::'&r�:-.'?�e� c'g��in
0
ed.
re than 

PRESSES AND DIES. B 
Ma��:�.Of

S�s��r��ta=�1. BURT M Fe. co., CATES IRON WORKS, ROCHESTER, N. Y. C�o.Clint.onSt.,Chicago 
To :J::a1-v-e:a1'tors_ 

E. Konigslow, manufacturer of Fine Machinery 
and Medels. oO'ers Special Facilities to Invent-
::3-an

Gurma;�����i��f� i��:: st1c� :!�erle 
work. ¥housands of men have crude roUg� realll val
uable Ide .... which they lack mechanical training 0 de
velop. Novelties and patented articles manufactured 
by contract. lSI Seneca !;t .. Cleveland. Ohio. 

TO BUSINESS MEN 
The value of the SCIENTIFIC AMERICAN as an adver· 

tlslng medium cannot be overestimated. It. circulation 
Is many times greater than that of any similar journal 
now published. It goes Into all the States and Territo
r es. and Is read In all the prln<'ipal li brarles and reading 
rooms of the world. A buslnC8s man wants something 
more.than to .ee his advertisement In a printed news
paper. He want. circulation. This he has wben he ad
vertises In the SCIENTIFIC AMERICAN. And do not let 
the advertising agent Influence you to substitute some 
other paper for the SCIENTIl!'IC AMERICAN. when se. 
lectlng a list of publications In which you decide It is for 
your Interest to advertise. This Is frequently done for 
the re880n that the agent gets a larger commission from 
the papers havlug a small circulation than I. allowed on 
the SCIENTIFIC AMERICAN. 

For rates see top of first column of th1s page or ad
dre88 MUNN & CO., Publishers. 

361 Broadwav. New York 

DRILL CHUCKS. :.:-!t�I;;,.1!�I�talTJgn��Clo��;��<f�II;�I�lNf¥-r; �'il�� 
��Pn��'a' ����n!nfl�� ouly perfect system ever deVised for 

Foreign Agencies: Ph. Boux et Cie .• M Boulevard du Temple. Paris, France. E. Sonnenthal. Jr .• Nueu Prom-
<made. No.5. Berlin. Germany. Selig, Sonnenthal & Co .• B5 Queen Vlctoria Street. London, E. C .• England. 

CllUlOtD 7 APON '�'c CE LLLtLO IOu LACQUERS 
41 BARCLAY ST. � N[W YORK� AND VARNISH.ES FOR METAL AND WOOD 

GUM LACQUERS - BRILLIANT AND DEAD BLACKS-SHELLACS ReG _ _ _= _ ""=-�, __ =--: _ - _  - ::::- _ _ _ _  ::::- \ � ... ,""V - __ -

© 1893 SCIENTIFIC AMERICAN, INC. 

136 C. Liberty Street. New York, 237 C, Franklin St., Boston, Mass 

Caveats, 
Trade Marks, 

Copyrights, 
B·dway. DeSigns, etc. N. Y. Handbook and luformatlon 

concerning Patents sent free of charge. OI.dest bureau for securing Patents In America. Over 100.(0) applications have been ll1ed by MUNN & Co .• 361 Broadway. N. Y. 

BEAT Tv Pianos. Organs, 833 up. Want agents. • Cat'll free. Di.D'lF.Beatt7. WIIIlh'tnu.N. J. 
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H E N RY CARE Y  BAI R D '" CO. 
lada.trial PabU811en, Boobellers. aad Importen. 

81 0 Wolnnt St •• Phlladelpltla, 1'& .. U. S. A. 
pr"Our new and Revised Catalogue of Practical and 

Sclentl1lc Books, 88 _es. BTo, and our other Catalogues 
:�� c:.�c;J� .. t1�h':;

h
11,!i..":':e�Nn:;.

v
::;� �:..

n
g¥ ��� 

III aDY one in any part of the world wbo will furnish his 
add1'M8. 

::I::n.d.:la R. "t.:I. b bar 
Its manufacture and use. By (korge NI88en80n. PrIce 
75 cents. Sent post_pl:epal<!., b,. remitting to ...L GEORGE l'I'ISSENS01'l, 176 E. lffith 8t., New yo ..... 

Over 25,000 cs��g� 
ROPER'S ENGINEERS' HANDY-BOOK. 

The most comprebenslve and best Illustrated book 
ever published In this country on the "team EngWe, 
Stationary, Locomotive and Marine, and tbe Steam En-
llllle Indicator. contains near! 800 Main Subjects, t!��::.F�is, Fo�=a:d

S
=: pies, 149 Tables, ustratlons. Indicator Dlagmms 

and 167 Technical Terms. 
Price, postpaid, - S3�50. 
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1. �, 4. «I and S HORSE POWER, SINGLE. � l:;�ui���tY8U� o AMOUR (fonner11 

8 and �� HORSE POWER. COMPOUND. ' p 

� Insurance Not .A1feoted. 
STATIONARY A N D  M A R I N E .  ar For All S:rnaU PoW'er Work. 

SHIPMAN E Nel N E  CO. 200 S u m mer St., Boston, Mass. 

* THE I, MUNSON " TYPEWRITER. * 
'l'bis machine Is aD "evolution," the outgrowth of years of experience and tbe 

best results of sclentl1lc work. Its pri,nclples a\,r.al at once to the 
edn1�iI;'::�a"ied,I�lr. ��f:.!r.:r;ey' B�:;,.r.act. 

INTERCHANGEABLE STEEL TYPE WHEEL, 
da rab Ie and easib kept In order. 30 k8Y8, 00 characters. Weight, with carryIng case, 16 pounds. SpeclaJ wheels for dl1!'erent languages. send tOT mcu/a,. to 
* * THE MUNSON TYPEWRITER CO., * * 

16� 8. La !'laUe Street, Chicago. III., U. S. A. 

Athbr ELECTRICITY NE WORLD'S FAIR ! 
is to be obtained every week ONLY In tbe 

II WESTERN ELECTRICIAN." I 
""" ......... 

Delaney's Metallic Gaskets 
and ��'rnf:.s �r..:���I,�''i:� 

pan8ion Po�kh.lI's for 
steam, water and ammonia ....., best and cheapest. 

MANUFAOTURERS and INVENTORS 
ATTENT I O N  I 

We are prepared to d� give estimates on, aDd 
mannfacture Light Machinery, Electrical Appliances, 
and Metal 8pecirutles of every description. .Also Mod
els, Dies. Special Tools and Patterns. 

WE ALSO MA$E GEAR CUTTING A SPECIAL Y. 
G . .\RDN":R I'1EWING MAI'HUH : CO •• 

F!!.Ctory and Main Offic'l� cor. State & Claim Sts .• Aurora, 
lli. Oblcago Office, 2-11 lUonroe Street, Chicago, TIL 

DIrect all corresuondence to MaIn Oftice, Aurora. In. 

FOR �SALE BY ALL B O O K S E L L E R S. If you desire to keep posted on all new devices and depr" De3cripU'IJe Oatalogues maUed tree to any address. velopments and every pracllcal application of l!llectr\c_ 
Ity, SUB8CRlIlE NOW. 1 year 83, 6 months .1 .�O. E DWARD MEEKS, Pu blisher, 

1I. J. Delaney &: Co., 'l'hird &; Fowler !'iUl. 
Milwaukee. Wis. 

TANGENTS: ROBERVAL'S METHOD 

No. 1012 WALNUT STREElT, PHILADELPBI.A, P.A. · �ectrieian Pubbahmg c". OHICAGO, 7 LWaid& Bmldiig. OVB. OFF:m:El.. "2 � :IIONTH8 ON TRIAL" FOR 1 0  Bubier's Popular Electrician 

VELOCITY OF ICE BOATS. A COL-
lection of Interesting letters to tbe editor of tbe SCIEN
TIFIC AMERICAN on tbe question of. the speed of Ice 
boats, demonstratinJ< how and wby It i. that these craft · 
&all faster than tbe wind which propels them. Illustrated 
with 10 explanatory diagrams. ContaJned In IlCIENTInc 
AMERICAN SUPPLEMENT, No. 214. �rlce 10 cents. 
To be had at thiS office ana from all new�ealers. 

Meehanieal Help f'or Inventor8. 
There ' is nothing like a first-class ma

chine shop, organized for and adapted to 
miscellaneous jobs to carry out an in
ventor's ideas and make the most of 
them. Primer to send. 

THE JONES BROTHERS ELECTRIC Co. CIN'TL O. 
LIFE SAVING DEVICES. - A COL 
lectlon of or communicating he 
tween tb ves""ls, oll'erod to the dents. Wlt,b 

AMJmIOAN �1, 81>2, and 81S4. 
S. To be bad 

Perfect Newspaper File 
The Koch Patent File, for pret!ervllllt Newspapers, Ma,g-
�::e�S�="
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HAVE YOU READ �perirnental $cienCe? 
This new book, by Goo. M. Hopkins, ls just what 

you need to give you a good general knowledge of Physical Science. No one having tbe spirit of the 
times can alford to be witbout the kind of t!Cien
ti1Ic information contained in this book. It ls not only instructive, but entertaining. 

Over 700 pages : 680 fine cutB ; substantially and 
beautifully bound. Pr ce by mail, $4.00. 

pr"Send tOT �ustrated rircular. 
MUNN " CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 

SJ�M PUMP 
III THE WDRLD. 
Kind of Liquid. 

Dever Olop nor 
Gue.rallHed.. 

An illUBtrated monthly Journal tor C. 
the amateur, experimenter &lld pubHc, or 

"EVERYBODY'S HAND-BOOK"25 
of1l'.BCTRI�ITY. B Edw. Trevert. 60 
nlUBtratton8. Ito �age8. All about C. 

ElectriC Bells, Batter ies. Dynamos, Motors, Railways, 
Weldin ... etc. Pmt- paid Book and Paper tor 3& eea"'. 

BUBIER PUB. CO .. LYNN, MASS. 

Correspondence solicited with Patentees and Man
nfactnrers of Useful H�usehold Articles and 
Novelties. C. W. Dennis, 339 YongeSt., Toronto, Onto 

VOLNEY W'. MASON &; CO .. 
FRICTION PULLEYS, CLUTCHES, ann ELEVATORS 

PIU' V I DEPWE. It. I. 

$ 1 0.00 to $50.00  �ffu:�:l1: 
nes.. Magic Lanterns and View. of popular subjects. Catalogue. on application. Part 1 Optical, 2 MatheVJ&t.icah a Met.eorolo�iC81, 4 Magic Lanterns, etc. L. MANAS"E. �� Madl.on Street. Chicago, Ill. 

The Model Remington 
Typewriter 

For Ease and Convenience of Operation, Simplicity of Design 
'and Durability of Construction, is 

'D' :N E Q U  A L E D. 
pr" SEND FOR CATALOGUE. 

WYCKOFF, SEAMANS & BENEDICT, 3�7 Broadway, N. Y. 

����� No one e:�I:v::!etbe19!2 aD��!!��on:n Hour, 

EDZSON l.W:Z::u.::mOG-El.APEE. . 
Invented by Tholl. A. Edhon. For DaUyO:fllce Use In dupllcatlngboth bandwrltlngaDd typewriting � Anybody CaD operate It. Simple-Compact-Cleanly-Cbeap. Endorsed by over 90,000 u.er •• 
Catalogues and Samples of Work sent free upon application. Manufactured only by the A. B. DICK . 
CO., 11>4- E. Lake St. ChlcHlI'o. BraxCch Offices, 47 Nas&au St., N. Y. City. 117 So. Fifth 8�:� 
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THE THEORY OF THE EARTH.-BY 
Sir Archibald Galke. A discussion of the great problem 
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Ists. Smith's law of organic suooe881on. The modem 
science of geolof,Y. Tbe uniformity of cau og-
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world. Unlve� degradation ::f land. ce of 
successive races of plants and animals. The law of evo
lution. A geological retrospect. Contained In SCIEN
TIFIC AMERICAN SUPPLE1dENT, Nos. M72 and 873. 
PrIce 10 cents each. To be had at this omce aDd from 
all newsdealers. 

After bei ng on the Market Seven Years 
THE AGME AUTOMATIC ENGINE AND BOILER 

STZLL LEADS ! 
Halt to Fonr Horse Power. Marine and Stationary." 

For either Natural Ga .. or Petroleum 8.11 Fnel. 
Dr' 50 :JII%TB.A. %X.'U'�5C:m. 

=-�� .:. ROCGTER lACHINE TOOL WOw, BJm'I Bact.. ROCHESTER, B. Y. 

© 1893 SCIENTIFIC AMERICAN, INC. 

of Drawlnjl.-By Prof. C. W. MacCord. A sImple, ele
gantand direcL proce.s. Illustrated with ll 11gures. Con
tained In 8CIENTU'1C AMERICAN SUPPLEMENT. No. 8'9. Price ]O cents. To be had at this office and from all newsdealers. 

NOW R EADY I 
A NEW AND VALUABLE BOOK, 

12,000 Receipts. 680 Pas:es. Price $6. 
This splcndid work contaiDl! a careful compila

tion of the most useful ReCeipts and Replies gIven 
in the Notes and Queries of correspondents 88 pub
lished in the Scientific Amerlcan dur ng the 
past fifty years i together with many valuable and 
Important additIOns. 

Over 'r-elve Thousand .seIeeted receIpts 
are bere collected ; nearly every branch of tbe use
ful artB being represented. It is by far the most 
comprehensive volume of the kind ever placed be
fore tbe public. 

The work may be regarded as tbe product of tbe 
studies and practical experience of theablest cbem
ists and workers in all 'partB of the world ; tbe in
formation given being of· tbe bighest value, ar
ranged and condensed in concise .fo m convenient 
for ready use. � 

.Almost every inquiry that can be thougbt of. 
relating to formulm used in the various manufac
turing iudustries, will here be found answered. 

Instructions for working many dilferent pro
cesses in the artB are given. 

It is impossible within tbe l1mits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re
ceipts, embracing bow to make papier mache ; bow 
to make paper waterproof and fire proof ; bow to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper. 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware; how to make luminous 
paper, photograph papers. ete. 

Under tbe head of Inks we bave nearly 450 re
ceipts, including the finest and best writing inkS 
of all colors, drawing inks, luminous inks, invisi
ble inks, gold, silver and bronze inks. wbite inks ; 
directions for removal of inks; restoration of 
faded inks, etc. 

Under the head of Alloys over 700 receipts are 
given, covering a 'vast amount of valuable infor
mation. 

Of Cements we bave some 600 receipts, wbich 
include almost every known adhesive preparation, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and explicit terms that any mtelligent personmayreadily learn the art. 

For Lacquers there are 120 receiptB : Electro-Me
tallurgy, 125 receiPtB; Bronzmg. 12'1 receipts '

b
PbOtography and Microscopy are represented y 600 

receipts. � .  . 
Under the head of Etching tbere are 56 receiPts. 

embracing practical directions for the production 
of. engravings and printing plates of drawings. 

Paints, PigmentB and Varnishes �furnisli over 800 receipts, and inclUde � everything wortb know
ing on those subjects. 

Under the head of Cleansing over 500 receipts 
are gi,-en, the scope being very broad, embra cln 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leatber, metals, � 
and the restoration and preservation of all kindS 
of objectB and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps have nearly 300 receiptB. 
Those who are engaged in any brancb of industry 

probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in _roh of independent business 
or employment, relating to tbe bome manufacture 
of sample articles, will find In it bundreds of most 
excellent suggestions. 

IT' Send tOT de8I:rlf>tWB cMcuIaf'. 
MUNN & 00., Publishers, 

SOIENTIFIO AJ(ERIOAB OFFICE, 
361 Broad""a, .  !'lew York. 
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