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1'he charoe jar Insertion wnder this head is One Dollar a line 

joreacninsertion; about ei{}ht words to a line. Adt1er. 
tisements must be received at publication o1fice as early as 

7"hursdau morninQ to aPJilearin tite folZowiru) week's issue 

., u. S." metal polish. lndianapo1is Samples free. 
He .. ding machinery. Trevor Mfg. Co., Lockport, N. Y. 
The exhibit of Wm. Jessop & Sons bas received the 

highest award at Chicago Exhibition. 
r[1he Improved HydraulIc Jacks, Punches, and rrube 

Expanders. R. Dudgeon, 24 CoJumhia St., New York. 
Steam pressure regulators, reducing valves, safety 

cbecks. Foster Engineering Co., Newark, N .  J. 

J ,itutifi, jtUtri'JI. 
It will follow the course of the hot iron. Crackmg coal 1 tern and Iree the surface of dirt by scrubbing witl:! a steel I Combin .. tion lock. Bexell & P.e!erson ...... �.�� 
is preferable to the hot poker. It consists of a crayon of brush, then plaster with pure Portland cement, you will C0
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510.341 
charcoal, saturated with a weak solution of nitrate of improve the water as far as the lime affects it. The red Com�ses. tram mel point for beam, W . •  1. & A. 
potash and dried. It burns to a pomt, and maintains a color is probably due to leaves and dust lodged upon the 

conden�.:'r����iace; ·F· .
. iC,fc .. ii: 'Whee·lel:. : ::: ::: �l8:�� 

continuous red heat. If the potassium nitrate solution roof and in the gutters. A clean roof is of the first im· Condensing airaratus. F. M. Wheeler .............. 510.107 
is too strong, the crayon will be more or less explosive. portance where cistern water is the only recourse. 8gg�i��

l
g��ss. E��iK'l:i�r·.·.:·.::·",:::·"""",:·""""":,,.: g}8:� 

(5563) D. & C. ask: Can an incade- (5575) H. B. C. asks how to make a 8grro�
0
J\�e�i{J.·l�::.�r��::::::::::: ... :.::: .

. .  :::.::: �}8:� 
scent electric light current from a circuit of 110 volts po· 
tential be successfully used for electroplating? If so, 
how? If not, why? A. By using sufficient resistance it 
can be done. But as a very small quantity of the electric 
energy will be utilized in the plating, the resistance abo 
sorbing most of it, the process will be too uneconomi· 
cal for use. 

lacquer the color of gold leaf, to put on brass work, to 
make the brass work the color of gold leaf. A. Dissolve 
clear, light colore1 shellac in 95 per cent alcohol, 1 ounCe 
to a quart. Settle in a bottle for a day and pour off the 
clear top solution. Add a little alcoholic extract of saf· 
fron or dragon blood gum to color to your taste by trial. 
If too thick, dilute WIth proof alcohol. 

Cotton ginning apparatus, R. Kin� .................. 510,269 cou�:�n r�:�h c.,�up'f?:::,linjl. Thill coupling. 
Coupling. J .  I,onl< ..................................... 510,353 
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510,103 
for the m .. nufacture of, J.I'I. F. Fredureau • . .. 510,065 
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(5564) G. B. B. writes: Has the Le- (5576) A. A. asks: Will you kindly state 8�m�:��' .. ti�6'��;:";':li.eei:s:·jj:pooie::::::::: �l8:�t 
Li!<ht machinery. patterns, tools. models. and experi- clanche battery to be filled with new solution before the condition of the Hudson River tunnel as it stands at 8��tv��';,r'E';:I��':.. E. A. Ovenshire ............... 510,04.' 

mental work. Waite Mfg. Co .• Bridgeport, Conn. I working, or will it work if the circuit has been left open present? A. It is completed about two-1hirds of the dis. Cutter. See Vegetable cutter. Vegetable or 
Screw machines, millinJZ machines, and drill presses. for 80me time? If 80, about how long will it take? A. tance under the river. Work stopped, waiting funds. Cut��:

t
a���'i-IpPin� tOOl, J. Undsay ....... " ..... 509,920 

fl'be Garvin Mach. Co .• Lai2'bt and Canal 8t8., New York. New solution is not required unless the old has been ex- __ ______ cya
W�;'eC!�it�n?�.��� .. �:�

r
�.��.�;�.��.����: 509,957 

Metal spinning, nickel plating, brass castings, experi- hausted by use. Rtanding on open circuit restor .. the TO INVENTORS. 8�gl�����, 'i'!.���l.ib?';, �1.Y8g�lern-Meu;.C:::: ::: gtg:� mental brass works. S. Newman, 64 Main St .• Cin'ti, O. strength of the battery if the solution is not used up. An experience of forty-tour years. and the l?reparation Damper, flreplace. E. J. Johnson .................... 509.911 
Centrifugal Pumps for paper and pulp mills. Irrigating 

and sand pumpin� plants, Irvin Van Wie, Syracuse. N. Y. 
Emerson. Smith & Co •• Ltd., Beaver .B�alJ8, Pa .• wiJ] 

send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

Split Pulleys at Low prtces, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
WorkS. Drinker St., Philadelphia, Pa. 
Send stamp for circular of castings and parts of the 

dynamo-motor advertised on page 336, Scientific Ameri
can. Elbridge Electrical Mfg. Co., Elbridge, N. Y. 

The U Olin " Gas and Gasoline Engines, from 1 to 10 
horse power, for all power purposes. The Olin Gas En
gine Co., 222 Chicago Street,Buffalo. N. Y. 

Perforated Metals of all kinds and for aU purposes, 
general or special. Address, stating requirements, The 
Harrington & King Perforating Co., Chicago. 

rrhe best book for electricians and beginners in elec
tricity is ., Experimental Science," by Geo. M. Hopkins. 
By mail, $4; Munn & Co., publishers. 36t Broadway, N. Y. 
Patent Electric Vise. Wbat is claimed, istimesavin�. 

No turning of handle to bring jaws to the work, simply 
oue sliding movement. Capital Mach. Tool tio., Auburn, 
N.Y. 

If you want to buy anything, write to as and we will 
purchase for you at lowest N. Y. City prices. No com
mISSIon . Miller & Hurtnett. purchasing agents, 338 
Broadway, New York. 
Competent persons who deSIre 3Ilencies for a new 

popular book. of ready sale, with handsome prOfit, may 
apply to Munn & Co., Scientiflc American office. 361 
Broadway. New York. 

�Send for new and complete catalogue of SCientifiC 
.. nd other Books for sale by Munn & Co .. 361 Bro .. dw .. y. 
New York. Free on applipation. 
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H INTS TO CORRESPONDENTS. 
NalDes and Address must accompany all letters, 

or no attention will be paid thereto. This is for our 
information aud not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inq II iries not answered in re""onable time should 
be repeated: correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

Bnyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special \VriUen InforlDation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific AlDerican Snpp]elDents referred 
to may be had at the office. PrlCe 10 cents each. 

B ooks referred to promptly supplied on receipt of 
price. 

llIinera]s sent £or examination should be distinctly 
marked or labeled. 

(5559) F. B. H. asks for the specific 
gravity of graphite, as used in lead pencils and different 
pigments used in paints. A. We give some soecific gravi· 
ties: graphite, 1'9 to 2'3: zinc white, 5'6:  white lead, 6'5: 
barytes, 4'5 t04'75; red oxide of iron, 2'6 to 3'1 ; chrome 
yellow, 5'653; chrome red, 6'266. In works on paints 
specific gravities of other pigments may be found. 
In many cases it will be almost impossible to find relia· 
ble data. We recommend and can supply you with the 
following books relating especially to the subject you 
refer to: "The Painter's Encyclopedia," by Gardner. 
Price $1 .50. Hurt's "Painter's Colors, Oils, and Var· 
nishes." Price $3 .5 0. Riffault's "Treatise on Colors 
for Painting." Price $7 .50. Church's "Chemistry of 
Paints and Painting." Price $1 . 75 mailed. 

(5560) A. B. asks: Is the life of a 
bichromate plunge battery dependent upon the amount 
of fluid in the cell, i. e .• will a cell holding one quart of 
fluid be longer lived than a cell holding only one pint of 
fluid, the carbon and zinc plates being the same size in 
both cases? A. The life for one charge is dependent on 
the fluid contents. A quart of solution properly used 
will give twice the quantity of energy that a pint of so· 
lution will afford. A large cell contents obviates the ne· 
cessity for frequent recharging. 

(5561) C. C. L. writes: Does exposure 
to light affect bichromate of ammonia? Does exposure 
to air weaken it, and what is the change? Is there a test 
for its purity and strength? Is its action on organic mat· 
ter chemical or mechanical when exposed to light? 
What is the nature of the change? A. The salt is per· 
manent in the air. In contact with ori(anic matter when 
exposed to light cbromium trioxide is produced, the 
action being one of chemical reduction. There is no test 
for its purity and strength except analysis. 

(5562) P. K. asks: Is there any way to 
cut bottles Bo as not to crack them? A. File a notch on 
the side, rub the end of a red hot poker back and forth 
upon the surface of the glass until a crack is started, then 
with II hot poker lead the crack wherever you wish. 

(5565) E. M. asks: If a hen and a half ?�n�s
O�n��e°.:';d

h:b�'!':J�����T:n!a&l�c:J����a�U6'� g��o':�rci���I't�Va��fe
a
:��r.�l�:::::::::::::::::::: �l�:lm laws and practice on both continents. and to possess un... Delivery box, H. S. Tuthill . . . . • . . . • . . . . . . . . . . . . • • . . .  510,212 

equaled facilities for procuring patents everywhere. A Dental engine bracket, extensible, H. Hobbs ...... 509.001 
synopsis of the patent laws of the United St.ates and all Dent al implements, electrical apparltus for ope-

lay an egg and a half in a day and a half, how many eggs 
will seven hens lay in seven days? A. One hen in a 
given time will lay half an egg less thana hen and a half. 
Therefore one hen will lay one egg in a day aud a half, 
or two·thirds of an egg in a day. Seven henain seven 
days will lay 7 X 7 X % eggs, or .,' = 32% eggs. 

foreign comtries may be bad On application, and persons rating,." O. H .  Pieper 510048 
contemplating t be securing of patents. either at bomeor Dig�er. �ee Potato dig�'ei-:""""""""""" '" , 
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tensive faCilities for conducting the business. Address Door han�er, W. Cronk ............................. 510.000 
MUNN & CO .• office SCIENTIFIC AMERICAN.361 Broad- Dough 'Il1Xer, M. A. Wilcox ......................... 509 ,987 
way. New York. Drenching bit, T. B. Swan ............... , .... , ...... 509,968 

(5566) W. A. P. says: We have a fire Dress sbields, method of and device for forming, 
engine (steam) to which I wish to attach a heater Dri:?r·. 

S
's::�i::�riiuiiai 'drie�:"'"'''''''''''''''''' 510,099 

from a coal stove, so as to keep water warm in boiler of INDEX OF INVENTIONS Drill. See Hand drill. Ratchet drill. 
engine for winter. Please let me know the best way to B�lm�� �:g�l��: ��w.a��:t?��.�:::::::::::::::: �}8:m 
arrange heater in stove and how best to conllect to boiler. For which LeUer. Palenl o. tbe 

�11��t��g��ht;�.
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d f h United Stale_ were Gl'anted D bl M 1 ,.,. A. The stove shOuld be place below the floor 0 t e en· E�:el, (!.
el.z*Ouut":tI�� .
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gine house, with a coil of 1 inch iron pipe just above the D b l!)Oc ntr' J Cl to 510.118 
tire, so that when the engine boiler is disconnected, the ecem er 5, 1893, EJig
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E.·W.'grth�::::::·.::::: ::·.::::::::::::::·.::: 510.085 

pipe will not be overheated and throw out the water. "NO IKA{1H BEARING THA'I' OA'I'E. �1:gt�';;�I��hI£i':��e
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the stove is sufficient. 
[See note at end of list .. bout copies of these patents.] �l::�lg 
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The pipe from eac en 0 t e co may pass up through Breed ............................. ................. 510.n� 
the floor with a 1 inch hose connecting with the blow-off Accounts, mean!1 for keepin�, Eastman & Bab- :l:gt�:�::��l�:'r�����gr,cd�n�������: Scrib: 509.
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cock from the bottom of the coil, and another hose from coek ................ ............................... 510,011 ner .......................................... 509.953 . 5C9.!l55 
the pipe leading to the top of the coil. connected to cock 1:��':,�t��g 

hJ'��r�J: �: Ja��:�ros,;::::::::::::: ::. �:� �l�t�l� �gtg�'o�'d�';:���Ii: ·K.",r·Iiie)· ::. : :::: :.: �}8:f� inserted in the side of the boiler at any convenient place 1:�r��k�:���;�t:I�..:n:·TIt,!:!eO
nm·eiric ·"i8rm·.· 

.. 509,898 II!�:iif�� ,��°l'i::8�:';,c:�\��'. 
A

G�' :giine:"URS 
510,367 

below the water line. A small tub can be placed nearby, Ammeter and voltmeter. combined, E. W. Jewell 510,177 motor engine. Reversing engine . Steam en-
partly filled with water, to drop the ends of the hose into Animal trap. F. Baird .................... ........... 509.995 ",Ine. 
when the engine is uncoupled for use, which will prevent 1: �!J',�:;J."l.�: k�t'e��t��.���:::::: ::: .::: ::::: ::. :. :::.�:m ���l�: �!���I::��·e�\":n,,:.::: 1: �.
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the pipes in the stove becoming empty. By this arrange· Axle lubricator, W. J .  Miller ............ .. .......... 5C9.928 Engine tender. tr .. ction, A. T. Finke ............... 509,886 
ment the fire in the stove may be left burning while the �:l\kw��:�: �ot:D 'j��: ·Graves::: :::::::::::: ::: m:m �f::.
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engine is away. The same stove may be used for heating I Baling press for cotton, etc., J. W. Graves

i =�����'\';.I:e�·��t� i.�!n��:: : ::: ::::: ::::::':.: 
the engine house by placing a register over it, if under B .. ndage rollin machine, G. A. Kelst .... 

5
.�:��t� il�:m Extension table. J. Pogodzinski .................... 510.362 

the floor or by setting the stove in an open pit several Basin. wash. W H. HOd� ................... ....... 510.021 Extractor. See Wedge extr .. ctor. 
feet belo� the floor. �:��r�jt:,��'W.cl\?H�mifi'o��:::::::::.-:: .::.-:.::: �lg:rog J::�:�:� P;U�r;;i��

ta
.:'�:��&s�· :C;i�\.�Ij,

elt c: 510,300 
Bearing for wheels. axle, C. F. Lavender ......... 51O.17\! Knight ............................................. 510.272 

(5567) P. P. askA : 1. H ow coal tar tha t 
is to be used for paint can be colored. A. Coal tar can
not be given bright or very light color by any mixture. 
Any of the dry paints, with a little turpentine, will mix 
with and lighten the color. Red oxide of iron paint will 
N!;"ke a dark red and zinc white will make a dark gray. 
��'what pu blished work should a person consult to be· 
come familiar with the analysis of feed water for steam 
boilers, to determine the amount of lime, magnesia, and 
other scale·forming salts contained therein? A. " Water 
Supply." by Nichois. is an excellent work for study on 
the purification of water for all purposes. $2.50 by mail. 

(5568) T. R.. A. H. Oollege, Salt Lake 
City, asks the means of keeping in good order leather 
pistons, washers, etc., of our apparatus. On account of 
the dryness of our climate they quickly contract, to our 
great aunoyance. A .  Wet the leathers with glycerine. 
The brown or un bleached is preferred. It does not 
evaporate, but absorbs moisture and keeps the leathers 
soft and full. 

Beating engine for pulping fibrous materiaJs. J. Fence post, W. C. Kilner ................... ..... ' , .. 51(1,000 
Taylor .............................................. 510,208 Fence, wire. H. Haynes .............................. 510,�57 

Bed and cabinet front, combined folding, Ode- Fence. wire, H. D. Miller .... .. ... . . ... .... ... .... ,. blO,OW 
gaard & Kuhnle ................................... 510,(J84, Fencing wire. implement for tlghteninll and 
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heit��J,�? -W,&������. ���. ����.� 510,219 Fe:l���inte�': r���e�mbrey , .................... 510.299 
Bicycle, M. Acklin .................................... 510,227 Ferrule. nmbrell a, F. 8. Chase ....................... 510.159 
Bicycle. G. R. ]·enner ....... ......................... 510.167 Fertilizer pulverizer and distributer. A. w. 
�ig���: �ir.:r���:'l 'Garo"ifi:::::::::::::::::::::: �:lrul Fib���

o
�;:''iIl;.:·';ic:: ·apparatu.· 'for' 'treating: W: 509,

933 
Bicycle saddle support, C. E. Luburg ............... 510,275 T. Forbes. ............. .. ........ ......... ......... ,168 
Biscuit cutting and panning machine, J. Vicars File cutting m .. chine. G. Schmidt .................. . 

et al . .. .. ...... . . .... ...... ....... . . ........ ........ 510,105 File, letter . J. Lochmann ......................... .. Bit. See Check bit Drenching bit. File. letter . Tiffany & Brewer ............ : ....... ... . 
Blind. cinder and dust, G. W. Bohde ............... 510,237 Filter, .. rtiflclal stone. Fisl'her & Peters ........... . 
:'�:r d�ae;h�����I�
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Book holder and reading stand. combined, L. Lnd- Flange wrench, adjustable, J. W. Kell .. m (rl...... 11 ,394 
"in .... ................... ....................... .. 510,075 Flask, H. J. Graf .................... ................. 510.172 Book rest. J. K. Brammer .................. ......... 510,323 Flat Iron, F. J. Jenkins .......... .................... 510,025 

Book support, adjustable. G. W. Poole ............. 510,090 Foil. m .. nufacture of met.l. E. Schroder ........... 509,951 
gg;,�ngS����rlt�r�

obo'i':
ep borings. A. Raky ....... 510.366 �gl�:�: ����ej �Mij.l����.
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Bracket. See Dent .. 1 en",ine bracket. Inc .. ndes- FrOg foot guard, D. D. Zweilr ........................ 510.226 
Bra���t"1.�.
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Brake. See Car brake. Railway brake. Fuel. ..pparatus for making .. rtiflci .. 
I
, H. S 

Brake rod fork. G. W. Kelly ......................... 510,267 Albrecht ............................... ........... 510,228 Brick,gutter. J. P. Gatfney .......................... 510,016 Fumigatin!<apparatus,J. M. Miller ................. 510,079 
Brick kiln, P. Gonder ....... ........................ 509.89[1 Funnel. H. Strater .. , ................. ............... 509,006 

(5569) J. P. writes: A bets the propel. Brick kiln. continuous, J. Henney .................. 510,135 Fumace. See Smelting and reflning furnace. 
:�:�� �:�gi��: &-. ta���� .
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d
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e
G�·E�H��t�:::::::::::::::::::::: :::: :::: m:i�J ling power of a screw is obtained on the forward side of 

the blade. B bets it is got from the after side. A. 
The power of screw propeller is given principally from 
the after side of the blade by its pushing and projecting 
the water backward. A small portion of the power of 
propulsion is also derived from the sucking action of the 
front of the blade in drawing the water toward it. 

Brick machine attachment, S. J. Van Stavoren .... 509,1116 Gas engine. compression. H. W. Tuttle ............ 510.213 Brick machine reCiprocating cut-off mechan- Gas motor engine, C. B. Wattles .................... 509,981 
ism, O. W. Johnson ............................... 510,34' Gate. See Swingmg gate. 

Brick mould. C. F. Kaul .............................. 510.265 Gear cutting and hobbing machine, U. Eberh .. rdt 
Bridge, D. M. Eddy ................................... 510,064 et al............................ ........ . .. ....... 510.122 

Bridge constru ction, B. M. Kash ............... .... 510,264 Gear cutting macbine, U. Eberhardt et llZ. ........ 510,121 
Brush, sh .. ving. G. L. Belcher ....................... 510,152 Gear. reversing. C. Ward ... ........... ............ 510.218 

:�g�l:: �: :.
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gs::e ¥o��(��a'"'''' ............................. 510,368 
Buckle, D. W. Simmons .............................. 510.052 Glass rollin!? apparatus, N. M. Miller ........ ...... 510,080 

(5570) C & M C k f 
. 

t f Budding knife. A. J. Speare .......... .............. 510,21» Glass rolling device. R. Gray ........................ 510,338 
• C 
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like machinery manufacturers use to paint new machin· Calenaar. C .:ill. }iudson ............................. 510,262 3�:��?e�w.·J'.0§���efat-.��.��.':::: : :: :: : :::::: :: gI8:� ery. such as planers, lathes, and engines. A. Plaster of Calendering machine, C. Moore ..................... 509,980 Grater, vegetable, M .  Josephson .................... 510,IH 
Paris, gum tragacanth. and fine iron filings mixed in a Canister, soap, F. H. Rich .. rds ...................... 510.29' Grill for door or window openings. P. Tiedge ...... 500,971 
putty with water make a hard cement for filling iron 8:� g����'alJjjst��t!� 'siater: :::::::::::.:: ::::::::: �:� 3�I�gl�: m::�gi'i;e
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(5571) B. H. aRks: 1. Can water contain g:� gg��I:��:�: ����\���.��:::::::::::::::::::::::: gI8:�� ����:,.������������:.o.
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more than 2120 heat (and remain such) under pressure, 2:� �g�g�1�:: 8: �o�n���',', '�'.'.'.'.'.'.'.'.',',',',',', '.',' ,',', ',:::: ��8:�� �:�:��k
d
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r
���pei;sioii 'l'ooi:)s to 509,

897 as in a boiler, steam pressure Bay at 1 00  pounds or up- 8:� �g��I:��: �rE�'J����::: :: : . : '.:: :'.:::: ..
.
. : 
.
. :::::: gl81� Ha�8ed�n�sJ�J.: �h��I.�.��:::::::::::::::: ::: :'.:::: �:�� ward? A. There is no limit to the degree of heat that Car coupling, W. C. Nelson .......................... 510,360 Hand rake, W. Cronk ............... ................. 509.999 may be given to water within the limit of power to hold Car coupling, H. Resley .............................. 510.291

\ 
Handle fastener, tool. M. Carman .................. 510.326 

it. More than 1 ,000 pounds pressure per square inch, Car coupling, E. Richter .... ....................... 510,190 Handle for erasers or brushes, E. J. Wabl ......... 510,106 
Car coupling. J. H C. & N. B. Smith ................ 510.097 Elandles to implements. device for attachin!<. J. with a temperature of 546° Fall., has been in practice. 8:�����1i,�af,·T�i��J�ug� .. ::::::::::::::::::::�:: �',� Ha:fgLi;

m
gf1', �achiiie'f0r'omameiiting:R:'Berkaii:: �lS'.ft� Water in boilers under pressure is always at the tempera· b 5 0  26 

ture of the steam due to pressure. At 1 00  pounds it has 8::: �gg�·I��i,'J.Gp!r��
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a temperature of 338°. 2 .  Who invented the gimlet· 8::: :��r�g�'ie�;,:'¥i�':ii"niiegin'::::::::::::::: .m:l: �:fg;rm"���lin�'m,:�g?�e:M:cGail&'iiiJ'':i;;�er::: �t8:� 
pointed screw? A. The gimlet·pointed SCrew was first Car seat. reversible, J. E. Anger .................... 510,3U Hay knife. A. Mosier ........................... ..... 510.357 
made by the American Screw Company in Providence, 8:�'s�I:�.P}��: "§t!"f.�:::::::::::::::::::::::::.·:::::: �:� ��:�i�� �;�tk:!: �pp��a1�' for·regiilati';�"ili.e 510,282 
R. I., about forty years ago, under patents held by the Car street. H. W. Hooton ............................ 510.138 temperature of not water, A. Mercer .. ........ 510,183 

Cars. ventilation of. S. G. Curry ..................... 510,001 Heeling macbine. A. D. Elliott ...................... 510.012 company, Card , playing, W. Doerflinger ........................ 509,881 Hinge, W. Veitch ......... , ....... , ................... 509,979 
(5572) T. L. 8ays: The process described 8:::J:;�1 �:�r:;:�r cw�l.if.'l:'iIiip; .. : .... ............. ..... : .. :: .. ::: g}8::: ���ft;t�:���\:\�I��iC�W�{,�r::.�· .
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in SCIENTIFIC AMERICAN SUPPLEMENT by Mr. F. Wlttts, 
F.I.C., analyst to government of Leeward Islands, for 
purifying water by ferric chloride, has been practiced in 
the United States at least five years, notably at St. Louis, 
npon Mississippi water. 

Carriage, babl]' F. P. Mann .......................... 510,355 Horse detacher, J. E. Norwood ...................... 510,264 
Cartridge she I critnper, W. H .  NichoL ............. 510,187 Horses, fore-Ief. spreader fOf, G. Glascock ...... '" 510,337 
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McGraw ........................................... 510.083 Hygienic vapor and hot air renovator, H. l. Blits. 510,235 
Casting machine. type, H. S. popp ............ ..... 510,288

1 
Incandescent light bracket, C. M. Berry ............ 510,317 

8��\t;;f:� ���?:�ti'I�tf.�\� r-' o!'ni�: .U.�.��::::::: �:W.J ���r:at���Ii�::'e
er!,��. M�g ?;:cato·,:.· 

... " ...... , 509,891 

(5573) E. S. D.-Carborundum was dis- 8g:1� U��:�· �:i1�'&Vs:::::::. :::::::: .::::::::::::: �g:m ���lIj"a��i·'lor t,��i�:Piiie.:tui;e,;: ;;r·ilue.;·s:i:i: 
509,917 

Cbair fan attachment. rockinf!, J. H. Macartney .. £09,926 Staufter ............................................ 509.963 covered by Mr. E. G. Acheson, of Pennsylvania, in 1890. 
It is equal to the diamond in hardness. It cannot be 
moulded, not being plastic. For excellent papers on the 
subject we refer yon to our SUPPLEMENT. NoB. 863 and 
929 .  

(5574) D. J. H. writes: I have a new 
house in a section where there is no city water or wells, 
and the only water obtainable is rain water, which I col· 
lect in a stone cellar, lined with lime and Portland ceo 
ment. Will you please tell me through your paper the 
cheapest way in whIch I can rid the water of the lime and 
reddish color it now bas. and make it fit for drinking and 
cooking purposes 1 A. The lime should bave no place 
in the lining of the cistern, If 10n can clelln out the cis-

8g:�i gft�
s
:t.��d'�!

n::::::::::::::::::::::::::::::: n8:� Sr,.<;"t ��� n��i��jjlC�.
ad iron. 

Check row wire anchor. J. B. Lasure ................ 509,913 Jar closure.}'. H. Palmer ............................ 510,04.5 
Che

!'i��w�.��.if� ... ���� . �.
e
:��� .. ��: .. 

b.�gg��: . �'. II:. 509,869 1m �friZ�
i
1� �.vl!:"ri'g!{�� .� .. o.i

.���:: : ::: : :. :: : : :: ..... m:�l� 
Chuck. screw machine, Saum & Blackman ......... 510.191 Ke y ring. J. M. Matthews......... .. .............. 510.280 
irr�ii �e�k���

o
�pparaiiis,' 'i: Burry � � �:::.:::::::: m:� I�;te. S���U��d���·kn1F��

e
1fa�n�nife. Pocket 

Clarinet. J. Clinton ................................... 510,119 knife. 
Clasp. See Book �Iasp. Ladder, flre, F. A. Biehn ............................. 510,111 
Clasp, W. B. Dr .. per ............... .................. 510,388 Ladder, step, A. Barr ................................. oI0.1� 
Clip. See Spring clip. Lamll bracket. F. O. Tarbox ......................... 51Q.U7 
glg�t�s �i'hJm: ��8I�tGOng ......................... 510.171 ��� ��h�
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trand ............................................... 510.31R Lam" standard. extensible, M. M. Deem ........... 510;243 
Cock, gauge, T. A. Delan� .......................... 509 ,879 Lamp support and connection, arc, L. 'E. Thomp-
Colfee roastelf, Ilas. K. F. enneman ....... . ........ 610,068 son ................................................... 510,300 
8gi�-������he<t �'e�I����� ·C:·(jjeaiijan· .

.
.
... :,: : ... :::: �:= L8�md� .�����.��,�.���:��� .. �?��.��:.�:,�:�.I�� 510,058 
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J c ieutiftc !mericau. 
I 

Latcb. L. E. Jacobus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 510.176 1' Spout. saP. J. F. Warner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509,980 
t�I��: t�:o;en� i/:ft'!,l.b��::' Ii: SnXtli: : : : : : : : : : :: ::: : w.l:�� spr

v.i�J\e���. �.�����I.I�g . .  ��c�I.��.' . .  �������: . .  �: 510,287 
Leaf turner, J. B. Williamson . . . . . . . . . . . . . . . . . . . . . . .  509,9PS Spring. See Wagon sprin�. Wagon seat spring. 
Lid. vessel. �'. K R. Malke . . . . . . . . . . . . . . . . . . . . . . . . . . .  510,354

1 
Spring clip, W. J. Kauffman . . . . . . . . . . . . . . . . . . . . . . . . .. 510,345 

Lifter. See Mail pouch lifter. Spring jack cleaner, C. G. Brady . . . . . . . . . . . . . . . . . . . .  509,867 
Lifting jack. C. W. Bai l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510.230 Stamp. marking. C. L. Anton . . . . . . . . . . . . . . . . . . . .  509.858 
Lister for SOd land. G. W. Scott . . . . . . . .  " . . . . . . . . . . . 509.952 1 Steel ribbons, apparatus for coloring, J. Logan . ... 510.352 
Loading platform. Suer & Bobe . . . . . . . . . . . . . . . . . . . . . 510.206 Steam en�ine. dliplex. C. M. Miller . . . . . . . . . . . . . . . ... 510.184 
Lock. See Car door lock. Com bination lock. Stock securing and releasing device, C. K. J. 
Loom shuttle cbeck and binder, A. N. Reeves . . . .  509.945 Raben . . . . . . .  " . . .  , . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510,365 
Lubricator. See Axle lubricator. Stone. artificial, J. Lorenz . . . . . . . . . . . . . . .  , , .  , . ,  . . . .. . .  .509,924 
t�t�i�:��: :.· I�io;� .. : .......... :: .... : ...... ::: .... ::::::::: .. : ... �:� \ �fg!�: :ras:f��ip;;:eli: : : .. : ... :: ... :.: .... : .. :. : : : . : : :  : : �� : : '. �:1� 
Magneto a pparatus, A. F. Boardman . . . . . . . . . . . . . . .  510,320 Stove. oil, C. H. Boeck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 510,2.16 
Mail pouch Ufter, R. J. Hunt . . . . . . . . . . . . . . . . . . . . . . . . 509,906 Stoves, deflector for heating-, C. A .  Richardson . .. .  509!948 Mai

�;���
i
.�
i
.�� . �� . .  ��!����.i�� . .  ���.���.

t
.��: .�: .�'. 509,969 ����rc;l·lr·era��:

r
steriii�er: ·ii. ·Boe·ckmariii.'.' :::.':: glg:��� 

�:����i�fe�n�' �:�r
b
�����: 'co�'bi'D ect: 0: . P<)rs: 510,335 
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r
y.��B�lld���������:":" .......... .' .... .' : :  ���;� 

tendorfer . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . .  509,942 Switch. See Railway switcb. 
Matrix making machines. justifying mechanism Switch. G. Hargreaves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509,896 

for. J. A. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510,305 Switchboard testing apparatus. multiple. F'. R. 
Matrix pa�z:es, machine for justifying, Lake & McBerty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509,932 

Risley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510.032 Table. See Extension table. Folding table. 
Measuring instrument, electrical, O. T. Louis . . . . .  510.074 Tannin from other bodies, separating. O. C. 
Mecbanical movement. T. C. Van Wyck . . . . . . . .. . .  509.977 Hagemann . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510.132 
Metal blanks into cutters, machine f0r cutting. J. Teakettle. O. W. & J. A. Boston . . . . . . . . . . . . . . . . . . . .  5W,86.1) 

W. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 510,207 Teaching music. device for, R. Thew . . . . . . . . . . . . . . . 510,302 
Metal film and metal paper, producing. C. Endru- Teaching penmansbfp, devtce for, C. R. Wells . . . .  510,372 

weit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  510.013 Telegrapb key. J. Steiner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .')09.964 
���:l·���;\�:d��fce� ·lID�����: : : : : : : : : :  : : : : : : : :'.: ��g:Mg ��}���:ggy�i�r{i[fel�i·. ���.��: : : : : : : :  :5i6:lXfito �i8:�� 
Metal upon metal, depositing, P. H. Bertrand . . . .  510,376 Telegraphy. electric. C. Thom, Jr . . . . . . . . . . . . . . . . . . . 510,:r09 
Metallic chlorides. elect.rolytically decomposing Telephone exchange system, automatic, J. Ser-

fused, F. M. Lyte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510,276 dinko . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510,195 
MiTer. See Dough mixer. Telephone switchboard annunCiator. C. E. Scrib-Motor. See Electric motor. Hydra.ulic motor. ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 509.956 MU���1::����.��: . ��.�������?I� . .  �.l�.���:. �'. �'. 510,351 ��h�%��:c�3���bs:!g�.' gO!b���g,

e
A: 'E: 'Carr: : :  m:�g 

Nail. W. C. Li pe . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  510.035 Thermometric alarm. O. Weyricb . . . . . . . . . . . . . . . . . .  509.985 
Non-conducting covering, H .  W. Johns . . . . . . . . . . . .  510,026 Thill coupling, J .  W. Hoddinott . . . . . . . . . . . . . . . . . . . .  510,175 
Nut for screw bolts. locking. L. W. Crosta . . . . . . . . .  510.120 Tbill coupling. C. C. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . 510,078 
Nut lock, J. C. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509.870 Thill coupling, M. H .  Risser . . . . . . . . . . . . . . . . . . . . . . . .  510,093 
Nut lock. C. P. Howell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;;10,fI23 Thill coupling. vebicle. G. M. Weaver et al.  . . . . . . .  510.220 
Nut lock. G. L. Odgers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510.28.') Tbrasb ing machine. A. R. Gustafson . . . . . . . . . . . . . .  510,253 
Nut. spring locking, C. P. Dorr . . . . . . . . . . . . . . . . . . . . . .  510,245 Ticket, C. S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 509,961 

ORDINARY RATES. 
I n side Paa-e, each in sel·tion - - ., a cents a line 

Back Palle. eac). insel·tion - - - - 51.GO a line 

I IlT For some classes of Advertisements, Special and 
Bwher rates are requ'ind. 

r.l�he above are charges per agate line -about eight 
words per line. This notice shows the width of the line. 
and is set in agate type. "Eng-ravings may head adver
tisements at the same rate per agate line. by measure6 
lll.ent, as tbe letter press. Advertisements must be 
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Patent Foot Power Machi Complete Outfits. 
Wood or Metal workers without steam 
power can successfully compete with 
i�A ]\alf.1 

s
��f� ) Rr.,t uS�fi�c��{1l :.�;: 

latest and most improved for practical 
Shop Use. also for Industrial Schools, 
Home 'j'raining. etc. Catalogue free. 

Seneca F a l l s  Mfg. Co. 
695 Water Street, Seneca Falls N. Y. 

W I  L S  O N  O'iED I R O N  R S 
STAND A I M pR �  P L A N E  . I1 D  S I Z E S  Ill- W. A .W I LSON KEPT I N  STOC K .  RIVER S 1'  ROCHESTER. N.Y. 

IMPROVED LATHES MODERN 
ENGINE DESIGNS Oil burner. J. Aitchison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510,149 Tile d ressing machine, I. Broome . . . . . . . . . . . . . . . . . . .  509,868 

OilSG�����;�� .��:.������� .�:.���.���.��.��.�����: 510,170 Tin J�lt���.���.��: ���.������ .���.:��.�i��:�: .�: 510,173 Also Foot Lathes, Toolsand Supplies. Catalogue Free 
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����inle.P'l��IJ����fu/pi'n.H'V��ri'���n:" · ·" "  509.895 
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[DECEMBER 16, 18<)3. 

�E.A.D Y !  
Fourteenth Edition of 

Experimental Science 
A GREAT BOOK FOR THE HOLIDAYS. 

REVISED AND ENLARGED. 
120 Pages and 1 1 0  SllPel'b Cut. added. 
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nd M�!�r;�i'::::: ��th�(�::�t�?�:t�:i� Just the thing for a holiday present for any man, 
Pavement, W. F. Higgins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510,259 rrongs. J. F. Lundahl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510,037 nation quality water; mailed,25c. :cy���: student, teacher, or any one interested in 
Pavements, making concrete. G. A. Bedgood . . . . . . 510,233 Tongue support, J. S. Faulkner . . . . . . . . . . . . . . . . . . . .. 510.249 The Amflrlean We!u�::�8in. In the np-w matter contained in the last edition will be Pawl and ratchet coupling for rotating tools, H. Tooth roots, device for measuring, A. I. F. Bux- [ 11 &; 13 S. Canal found the SCientiflc Use of tbe PhonOlrfap h, the curious N. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510.046 . baum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510.325 St'J Chteago, OJ. optical il lusion known as the Anorthoscope, together 
�:�.
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with otber new and interesting Optical Illusions, the 
Pen, fountain, W. Post . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5tO,145 I Toy, gyroscopic, C. Adam . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510,308 Dallas, TeDIt ����te�t���
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crg��·.·:.·:. ·::. ·.·.·:.·.·: . .  ·. ·.·:.·. ·. ·. ·. ·: . .. .. �ig:� ,I ��Ip.m���iX:�:i°t���·: · · · · · · · · · · · · · · · · · · · · · · · · ·  . .  · ·  510,178 -

A T T HE §;�i�J;s�ciill��r:iCr:rB1sg���r��·. g�cti.f���ra:·FT��! Pbotograpbic printing macbine, C. Van Buskirk .. 010.:171 Trolley and trolley sWltcb, D. V .  B .  Smart . . . . . . . . .  510.201 FORESTRY EXH I BITION er. Electrical Rocker. Electric Cbimes. How to Color Picture block, O. Waibel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5]0,216 Trolley wire support, J. E. Wa.lker . . . .  , . . . . . . . . . . . .  5]0,217 World's Columbian Exposit ion.-An intereRting account Lantern Slides, Study of the Stars. and a great deal of 
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f·��aw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510,198 �ruc�, car, �. � Manier . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ����b ��e��
e 8����i���ei�y

s�fE�����i�'l���u';,��d &���r;� �ftPce�e���r�atter WhICh will prove of interest to scien-
pt�e th�:ad�n�ina�bine, L. B. Curtis . . . . . . . . . . . . . .  509.878 Tri�� 's�a:Foidin';-

y
t�b� . . . . . . . . . . . .  · .. �· . . . . . . . . . . . .  , MENT. No. 9�3. Price 10 cents. fro be had at tbis f 

�ig� ;�e��ll.
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Pi b H M tl 5'0 182 T acb' T J o e  lJrSend for iLlustrated circu[ar. pe wrenc , . ar nl. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  'J , ypewriti.ng m ine, . . Downing . . . . . . . . . . . . . . .  510,331 I L WE L L S U P  P LY 0 �1:�I;,�
e
���· fe�W��rdlsirlbnier: ·see{i;"8:·L: 

510.096 
�����m��::::��l��: .¥. :fu: �fl���

e
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t
::::::::::::::. ��g:� . M U N N  & CO., Pub l ishers, 

PI,,!t���tt;;ci:;mei;t:coru .. .  Ii:·:L:Kiimme;.er::::::: [,f3.� �:f���ls1'.';r�a!.�e�t'7i:ii·lio'D:: : : : : : : : : : : : : : : : : : : :  �:1fs 91 
&: :�T���!:. ���EE'.I', Office of the SCI E N T I F I C  A M E R ICAN, 

�t:�i��: ����J: 'r: ����:::::::::::::::::::::::::: n8:i2 ��l;: �:�: ?t=r�n�i��:"l":K: ·Mansii.;id · : : : : : : :  glg:�� Manufacturers of everytbing needed for 361 B RO A D WAY. NEW YOR K .  

Planter, corn and cotton. J. D .  Scbofield . . . . . . . . . . .  509,950 Valve. hydraulic automatic safety, W. H. WOOd .. 509.9n ARTESIAN WELLS 
�1�;!.
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. . . . . . . . . . . . . . . . . .. 510.125 �:l;�: ����

a
��:in�: g �����isoii:: : . : : :::: : : : :: ::. ��Z:ii� 

Plow and seeder
\
combined. K. Reichwein . . . . . . . .  509,946 Vegetable cutter. C. Raible . . . . . . . . . . . . . . . . . . . . . . . . . .  510,289 

Plow, sulky, POD e & Cross . . . . . . . . . . . . . . . . . . . . . . . . . .  510,363 Vegetable or meat cutter, O. Avery . . . . . . . . . . . . . . . .  510,:-310 
Pneumatic-tired wbeel, L. Holt . . . . . . . . . . . . . . . . . . . .  509,902 Vehicle. H. S. Van Patten . . . . . . . . . . . . . . . . . . . . . . . . . . .  509,975 
Pneumatic tool. E. W. R. Von Bubier . . . . . . . . . . . . . .  510.15.5 Vebicle propelled by band or foot, M. D. Drake .. . 510.:\02 
Pneumatic wheel. R. Perkins . . . . . . . . . . . . . . . . . . . . . . . .  509.9iO Vebicle wheel, J. D. Everett . . . . . . . . . . . . . . . . . . . . . .  509,883 
��ml

b
ti'ril�e.

V
G���. 

B
l��dqiiist: : : : : : : : :  : : : : : :'. : : :  : : :  gI8:� ��::;gl�e���rJe.

S
G.

i
� I\if�ls����· . .. · .. :: . . ·:.: : :'::. :::: g}8:ig� 

Pole tip, vehicle, T. J. Hougbton . . . . . . . . . . . . . . . . . . . . 510.O'J2 VelOCipede pump attachment. J. Lowth . . . . . . . . . . .  510.036 
��t· o��� ��
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·Sheldon . . . . . . . . . . . . . . . . . . . . . .  510.199 ��lg�lg�a� 
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Potato dillger
C
G. H. Kidney . . . . . . . . . . . . . . . . . . . . . . . . �lg.07g Crosby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 510,242 
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for either GaR, Oil. Water, or Mineral Tests 
Boilers, Engines, Pipe, Cordage, 
Drilling Tools, etc. lI/ ust1'atul 

In!\-, 
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"�(�'���(���I��t:��� t�:-

• • ' 1 
E One-ei"btb to Two h. p. Uprigbt. IIorizoutm, 

and MarIne. nl1t,stJ'atea bookf,et sent free on ,i!" 
cd pt oJ stamp. Gas En.giae and Dynamq CastinJ:{s. , 
Small Boilers. ExperImental work for Inventors. I 
A. J. WEED & SON. 106 Liberty St .• NEW YORK. I 

Pre ssure regulator, thermostatic, O. Gassett . . . . . . 510.017 Vise machine, W. G. Richards . . . . . . . . . . . . . . . . . . . . . . 510,293 i 
rr\�H��!�t��g��'iftIIf��

h
:����p�·�a��?;;,�IH: 

509.8
77 ;!�g�'r�a�·c�����n�:·E:ii:weiidie:: : : : : : : : : : ::. : �lg:6� : DRAUGHTSMAN ; 

L. NewelL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 510.043 Wagon seat spri� J. O. lngle, Jr . . . . . . . . . . . . . . . . . . .  510.024 i Or qualify to take charge of or to superintend the manufacture of machinery by de-

MAKE YOUR
SELF A MECHANICAL ENGINEER OR 

Printing macbine. W .  Scott . . . . . . . . . . . . . . . . . . . . . . . . .. 510.193 Wagon sprin,;:. G. '1'. Cba9man . . . . . . . . . . . . . . . . . . . . . . . 509.876
1
. voting your idle hours to Home ",tudy by tbe method of THE CO ltRE", POND-Pr!ntinll machine, platen. C. E. Sawyer . . . . . . . . . . . .  510.146 Wagon top. R. L. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510.3.'l() N Printing press feeding mechanism, F. H. Van Wagons, cbute mechanism for dumping, W. G. E eE �eHOOL OF M E C H A N: I CS� Scranton, Pa. To begin, students need only 

Loozen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50(>.974 Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510.100 , know how to read and write. Moderate charges. Send for FREE Circular. 
���r:��: a��:r;i1:!l: ��gttec1oP.· Clapbam . . . . . . . .  510)17 ;!I��.
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c:h�i�g ��Jt�.;tti·ng: ·E:ii: 'i<'lli,'i:::: m:ilB� , --------------------------------------------
Pulley, speed, W. M. McIntyre . . . . . . . . .  , . . . . . . . . . . . .  510.283 Water as motive power, means for utilizing tide. 
��������tfgg i���or���l
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��nks,· sip'bo� ' regiilaio�' i'of,' A: 'x.: 509,997 

�����:-bEA�M�t���!i:i:ji::::::.·:.:·.·: ...... ::.·. ·: .. :::::: g6�:illl� wate��lieeCF:M: ·B·ooil,walte�: : ·. : : :·. ·. : : : : : : ·. : : ::·:. �:� 
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h
o��abl·e 'stea;D',' C:· it: H'arri's:: g}g:�M ����f. est::�� u� 1ic��d��r.' . P·ne·timat·ic·-tii-'ed' 510,246 

Rail sweeper, H. A. Brubns . . . . . . . . . . . . . . . . . . . . . . . . . .  509,R71 wheel. Vehi cle wheel. Water wheel. Wind 
Railway brake, elevated. W. L. Reynolds . . . . . . . . . . 510,292 wheel. Windmill wheel. 
Railway, conduit electric. W. R. De Voe . . . . . . . . . . .  510.061 Wbeel rim. W. H. Ratcliff . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510.189 
Railway rail. C. L. Travis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510,391 Wick raisi ng device for central draught lamps, R. 
��tI::; �:1l �gl��: t: ������edY::::::::: : : : : : :::: �18:� wi�ri��:;der:·ii."Fai,:ciiiid:::::::::::: :::::��?:�:�: gl3;m 
�:H::� :�i¥gk ,

J
j.t. ���!�g'b iin·. : : :  � '. � ':. '.: � '. : : : : : �lg:in Wi

����. ����.i��: . .  ���.r.i�: . . �:�.���.�� . .  � . .  ����� 510,034 
Railway switch, eiectrically-operated, H. L. Windmill. A. Bradford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509,866 
Rair:!�

O
iie ·piate·,·" r'.· Pieffe�korn·.·. · . .... ........ ...... ........ : : :  �l�:�� n:t����n· �·le��

l
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s
B.· S't'e��iiB : : : : : : : : : : : :: : : : : : : : : :  �i�:g� 

Railway trolley. conduit, P. C. Just . . . . . . . . . . . . . . . .  510,142 Wind wheel. J .  H. Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 51IJ.:!U6 
Railways, permanent. way for. S. Rtdeal. . . . . . . . . . .  510.295 Window Elcreen. W. H. Feltbousen . . . . . . . . . . . . . . . . .  510.336 Rake. See. Garden r,ake. Hand rake. Window, venti.lating, W. B. Dlll1ning . . . . . . . . . . . . . . .  510,009 
Ratc!>et drtll. W. Gnesser . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509.893 Wire stretcber. P. A. Leonard . . . . . . . . . . . . . . . . . . . . .  510,349 
����i���:tg�: �: ������.�:::::.':.': ::::. :.'.'::.'.':.'.':::: �18:i�� ;gg�:�P��
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'pipe ·w:rench: · · · · ·  510.377 

Rei��!id:i�g�
l
��j. l;s��:�� .������?�: . . . . . . . . . .. 509,882 ;�rri��r. ES�e ��{�e8' wringer: · · · · · · · · · · · · · · · · · · · · ·  510,263 

Reversing engine, C. Hammen . . . . . . . . . . . . . . . . . . . . . .  510.256 
Reversing mechanism, W. Kuebler . . . . . . . . . . . . . . . . 510,031 
fb?ci cr���i:f:�J�nli·. Faust, Jr . . . . . . . . . . . . . . . . . . . . .  , 509.885 
Roaster. See Coffee roaster. 
Rubber shoe, M. Mayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509.927 
Ruling device, K. M. Hurlburt. " . . . . . . . . . . . . . . . . . . .  509,907 
Ruling machines. ink fountain f0r paper, L. S. 

Bigelow . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509.361 
�:�efy

O
�\n� b.Mfcg:�bellie,:::::::.·:.·.·.·:. ·:.·. ·. ·:::::::.·. f,b�.�� 

Sasb balance. R. K. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  510,154 
Sash fastener, D. O. Livermore . . . . . . . . . . . . . . . . . . . . .  509,922 
Saw straightening and expanding machine, I. 

Toomer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . .  510.210 
Sa.wmill carriage offsetting device, J. MCAllister .. 510,04-2 
Sawmill feed mechanism. J. L. Barnes . . . . . . . . . . . . . 509,859 
Scaffold, ladder. T. C. Williams . . . . . . . . . . . . . . . . . . . . . . 510.057 
Scale, computing, Blair & Giffen . . . . . . . . . . . . . . . . . . .  510.319 
Scraper or shovel, .r. A. Campbell . . . . . . . . . . . . . . . . . . .  509,875 
Screen. See Window screen. 
Screw cutting machine, J. Davidsohn . . . . . . . . . . . . . .  010,329 
Screw books. tool for bolding. J. Uhl. . . . . . . . . . . . . . .  510.104 
����: fh�����'d1e 1f�i�gli��g:W:O: ·Bemeni.':::.: �lg:�ijg 
Screws, met bod of and mac hine for feeding, G. 

Wood . . .  .. . . .  . .  . .  . . .  . . . .  . . .  . . . . . . . .  . .  . . .  . .  . . . . . .  510,224 
Seam turning machine, O. A. Webber . . . . . . . . . . . . . .  509,983 
Sewing machine for barring buttonholes, E. Z. 

Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 509,970 
Sewing machine trimming attachment, T. H. . 

Hollingswortb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510,342 
SewiD2' machines, welt guiding device for shoe. 

E. P. & E. F. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510,150 
Shades, holding mechanism for spring-actuated, 

E. '1\ Burrowe8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510.114 
Sheathing and lath, combined wooden, H. C. For-

syth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510.015 
Sheet metal cylinders, machine for forming, E. 

Small . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  509.959 
Sbelf roller. P. J. Pauly. Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  510.088 
Sbutter. fastener. Davis & Gartner . . . . . . . . . . . . . . . . .  510.164 
Siccatives, making, G. W. Scollay . . . . . . . . . . . . . . . . . . .  510,050 
Sifter, ash, G. Wexler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509,984 
Signal. See Rail way SignaL 
Sink and dish drainer, combined, G. C. Geraty . . . .  510,129 
���: \V?{d'e"%''6t'�tiJr�
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Sleigb, H. B. Ellswortb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510.123 
Sluice, amalg-amating and reducing, J. R. Jory . . . .  509,912 
Smelting and refining furnace, reverberatory, J. 

L. Giroux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510.251 
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Spader or digger. G. J{eizer . . . . . . .  � . . .  � . . . . . � �  . . . . . .  . 
Spectacles. H. W. Collins . . . . .  , . . . . . . . .  , . . . . . . . . . . .  . .  
8pectacles. J. ·F. qumner . . . . . . . . . . . . . . . . . . . . . . . � . . . .  . 
Spindle and bearing therefor, J. W. Wattles . . . . .  . 
Spooling yarn bobbill hold�f fQ�. J; n. Aii{en . . . .  . f!1IOOn, W. J. O.tel'Illan . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  MO,286 

Beer. lager. C. F�!!�� .. ��.���: . . . . . . . . . . .  23.� 1 
g:��e��e:geS�;i!sr::J�����B��: . Arciier: : : : :  : :  �g:� : 
Flour. wheat, Lyon, Dupuy & Company . . . . . . . . . . . . .  23,906 Hair preparation, R. Shoemaker & Company . . . . . . .  23,897 Harmonicas. S. Blumentbal. . . . . . . . . . . . . . . . . . . . . . . . .  23,888 
Ink. drawing. H. Sandrock & Company . . . . . . . . . . . . . .  23,007 
Mattresses and mattress ticks. G. S. Delano . . . . . . . .  23.891 Medicine for coughs, colds, bronchitis, and kin-

dred diseases. Shawnee Remedy Company . . .  '" 23,900 
8U: �r���r
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��?l���°lrr�t�g�ecl�ic�: rW.mt:n:fle·ld:,\· Son� : '. : : : �g:�� 
Remedv, anticholera and toniC, M. B. Scala .. 23,898, 23,899 Serges, 'J. V. Godwin & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.890 
Veterinary medicine for distemper and cough, 

Wells & Craft. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  23.901 
Watchcases, Illinois Watch Case Company . . . . . . . . . 23,893 
�� ���;�'H��W:� � �� � .��.�
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D E SlGNS. 
Galvanic pile. N. P. Heskier . . . . . . . . . . . . . . . . . . . . . . . . . .  22,954 
Horse boot. W. S. Ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.955 
Napkin ring, H. B. Beach . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,947 
Picture frame. R. Golde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.949 
Printed fabrics. pattern for. L A. Gutsell . . . . . . . . .  22.946 
Pump govemorcasing. G. t .  Roberts . . . . . . . . . . . . . . . . 22,953 
Safety pin frame. J. B. Brower . . . . . . . . . . . . . . . . . . . . . . .  22.948 
Skate. S. D. Mosber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.951 
Stove. heating. L. D. Rayner . . . . . . . . . . . . . . . . . . . . . . . . .  22.952 
Tassel, A. Davenport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,944 
Toy savings bank. H. Byron . . . . . . . . . . . . . . . . . . . . . . . . .  , 22.950 Wall paper. F. Aumonier . . . . . . . . . . . . . . . . . . . .  22.956 to �2.9S9 
Woven fabriC, L. D. Erben . . . . . . . . . . . . . . . . . . . . . . . . . . 22.945 

A printed CO))Y of the specification and drawing at 
rs��f:t�in
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25 cents, In ordering ploase �tate the name and number 
of the patent desired. and remit to Munu & CO.t 361 
B:roadway, New York. 

Canadian patents may DOW be obtained by the in. 
ventors for any of the inventions named in the fore
going U8t, provided they are Simple, at a cost of �O each. 
If complicated tbe coot will be a little more. For full 
instructions address Munn & Co.,361 Broadway. New 
York. Other fore\� pau,\nt.s maY also be Obtained. 

Tbe Best Electrical 

I 
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Journal ; $3 per 
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ear, Mailed anywhere on 
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- E L ECTRICAL B O O K S  
Electrician Publishing Co" ChicR!!.'O. "" ir" ME'NTION SCIENTI:FIC AMERICAN:---'-

PRESS, $3 
Larger size. for Circulars, $8. 
Small newspaper press, $44.. 

"';�1:41"'. Money saver or money mak-
.- J '  I ���u��?��:�

s. 
S!�� ��

n
!�d }�; 

KEL�EY .. � (; ;)��
a
ity��,��r;f3���

y
o�·.r::-

E X P E RT M O D E L M AK I N G . Est��J��hed 
J. C. SEYL. Prop. CblCago Model Works. Chicago. Ill. 179 
E. Madison St. Write for Catalogue of Model Supplies. 

P H O N O G R A P H S  
FOR SALE. 

ADDRESS 

North American Phonograph Co. 
30 Park Place, 

New York. 

Masonic Temple Bldg .• 
Chicago. 

CORIN T H  CANAL. OPENIN G OF.-
Description of the !leneral features of the recently 
opened Corinth canal, which affords a direct route for 
navigators between the Bay of Corinth and the Gulf of 
..Egina. With 7 illustrations. Contained in SCI ENTIFIC 
AMERICAN SUPPLEMENT. No. 924. Price 10 cents. 
To be had at this office and from all newsdealers. 

SINTZ GAS ENGINE CO. 
GRAND RAPIDS, MICH., 

u. s. A. 
Manufacturers of the S intz 8ta
tion al'Y anf1 IUal'ine Gas and 
Gasoline .:nErinf�s. EsirciallY 
t�:��rgg .for R�g:
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tured cr natural gas,-Boats and 
launcbes. Prices within the reach 
of all. ;.:r- Send fnT Catalogue. 

Mention this paper. 

Rubber Rol ls  and Wheels .  
Power 'Vrlnging Machines, Dryin� and Ventilating 

Fans. All styles of Trucks made to order. Catalogues 
free. GEO H G E  J'. t)l.ARK, 

Box I�, Windsor LocI,s, Conn. 

ALL � E: CASTINGS Ff\OM SPECIAL ERN'> � '-=-:E 7\ CL ,&,N-O FINE GRAY ff\ON "LSO STEEL 

�--� FfNE TfNNfNG J�' p,,1 r -'\ G) . TuIIM"SDEVLlN �co,l HNISHING . ANNfNG Mi� 
.J .rov LEHIGH "VE & AMERICAN.5,T PHllA �.� 

WORLD'S FAIR H IGHEST AWARDS 
Medal & Diploma 
on our INCUBATOR and 
BROODER combined. 

Medal on Hot Water 
Brooder. 

Old .. Rella hie " Leads Them All. 
If you are interested in 

���t4�.i�nW����� Ig�o�� 
72-p. cat., giving valuable 
points on poultry culture. 

Reliable I ncubator & Brooder Co. , Quincy, I I I .  

H OTTENTOTS OF SOUTH AFRICA. 
-By Nicolas Pike. An intere8ting account of this very 
sing-ulal' race of people. I )ontained in SCIENTIFIC AMER
ICAN SUPPLEMENT, No. 9�4. Price 10 cents. To be 
had at this office and from all newsdealers. 

VANDUZEN S}�'iM PUMP THE BEST IN  THE WORLD. 
Pumps Any Kind of Liquirl. 
Alway. in Order, never Clogs Dor freezes. Every Pump Gua.ranteed. 
--10 SIZES.--200 to 12000 Gallons per Hour. 
Cost $7 to 375 each. Addres. 
THE VANDUZEN &. TIFT CO., 

102 t.108 E. Second St . •  Cintinn.ti. O. 

I�n ���s �rAI�!n �h�! y�uM!�� !�!r!�t��e� 
in quantities, write to THE JONES BROS. ELEC
TRIC CO., 28-30'-32 West Court St. , Cin'ti, O. 

The McCONNELL 

G�rlll Pr��f Filt�rs 
R EMOVE M I CR O B E S  

-AND-
All Kinds of Disease Germs. 

Is a Ji1tlter and Cooler Combined. 

The ice as it melts is filtered. 
No other gravity filter does thiS. 

The McConnell Filter Co, 
BUFFALO, N. Y. 
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HARRISON CONVEYOR ! 
Ha!:lling Grain, Coal, Sand, C lay, Tan B�rk, Ginders, Ores, Seeds,&c. 
&���i':�. 1  BORDEN. SELLECK & co. , !  uJ:'�':,rs. } Chicago, ilL 
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