
Size has no connection with voltage. 2. What is the 
E. M. F. of an ordinary phonograph cell ? A. Two 
kinds of primary battery are used. One is the bichro
mate cell, giving 1'75 to 2 vol1B. The other is the 
Lalande·Edison cell, giving 0'5 to 0-75 volt. 3. Will you 
name a treatment for tartar on the teeth ? A. Let a 
dentist clean them once a year. Use best quality of 
tooth powder. It is an excellent practice to rub the 
teeth with a stick of wood the end of which has been 
chewed to a brush. 

(4687) L. G. asks: What changes will 
be necessary in the Slight dynamo described in ScmN' 

TIl'ICAMEruCAN SUPPLEllENT, No. 600, to change it to·a 
motor of at least 1)4 horse power, to run on a 110 volt 
circuit ? How are spherical armatures wound ? Have you 
a SUPPLEMENT describing same ? A. We think the 
dynamo to which you refer is too small for 1)4 horse 
power. In the construction of a machine to run on a 110 
volt circuit, we advise you to consult SUPPLEMENT, No. 
8M, containing a description of the small Edison dy
uamo and motor. We believe spherical armatures are 
wound on the open circuit plan. Nearly all the books on 
electric winding describe this winding. 

(4688) W. E. P. & A. F. K. ask: Do 
rivers which 1Iow toward the equator, by reason of the 
centrifugal force, of a necessity 1Iow up hill? and Why 
the Nile runs north and the Mississippi runs south ? A. 
All rivers run down hill by the force of gravity. The 
spheroidal form of the earth is due to gravity, modified 
by its centrif ugal force, and of which the surface of the 
ocean is the fixed datum or level. All streams, whether 
running north or south, that are above the datum of the 
sea level run by virtue of theses two forces to a lower 
level. The fact of streams running farther from the 
earth's center is no paradox, when the true relations of 
the forces that hold the earth's surface to its spheroidal 
form are considered. The conditions of gravity and centri
fugal force apply equally to runuing water and to the 
general form of the solid surface of the earth. 

(4689) L. B. says: I wish to put a stern 
paddle wheel in a 1Iat bottom boat,15 feet long, 3� wide, 
for shallow water. I have a 50 pound 1Iy wheel, 30 inches 
diameter. How many paddles, what size, what diameter 
of wheel, and how many revolutions per minute would be 
best ? Whl1t is limit of speed in such a boat, power same 
manner as in bicycle? A. Make your wheel 2 feet wide, 
4 feet diameter, 12 buckets 6 inches wide, 50 revolutions 
per minnte. Will give you a speed of about 5 miles per 
hour. Doubtful if you can get this speed in the way you 
propose to work the wheel. 

(4690) F. T. R. asks: What would pro
bably be the result if a channel were cut into the crater 
of Vesuvius below sea level and the water allowed to 1Iow 
into it ? A. Probably it would become an extinct volcano 
if the quantity of water were sufficient. 

(4691) E. A.-For information on elec
troplating machines we refer you to the ScIENTIFIC 
AMERICAN SUPPLEMENT. Glass after being ground tQ a 
smooth surface is polished by means of rouge or putty 
powder. Coffee grows on bushes to a height of from 9 
to 15 feet. 

(4692) C. S. J.-Tabby is a shell con
crete, made of equal parts of lime, broken shells and 
sand. The old tabby buildings along the Southern coast 
derive their strength from good work and age. Have no 
literature on this subject. 

(4693) J. G. asks: Was the subject, 
" The Hmrum Bod;t as a Magnet," ever discussed in the 
ScmNTIFIC AMlmICAN? A. We do not call to mind any 
scientific articles on the human body as a magnet. We 
do not think magnetism was ever discovered in the 
human body. 

(4694) R. L.-You can use four cells of 
Crowfoot battery to each cell of storage battery for charg
ing. Gravity batteries, which are not expensive, can be 
purchased from any of the dealers in this city. 

(4695) P. & D. ask: Does the upper 
part of a wheel move faster than the lower in rotating ? 
A. The upper part of a carriage wheel in traveling on 
the ground moves mnch faster than the lower part of 
the wheels. It has several times been explained in SCI
ENTIFIC AlIERICAN. 

(4696) S. A. C.-The best single book 
for the study of armature winding is Thompson's" Dy
namo Electric Machinery," which we can furnish by mail 
for $9. 

(4697) M. J. K. writes: My brother is 
going to start a brass foundry. What I wish to know is, 
what height and ·width (or area) will the stack or chim
ney reqUIre to be for two or tree fires for melting brass. 
We have the furnace for smalJ:crucibles which has a grate 
surface of 14X14 inches=196 inches or 1% square feet 
nearly. We want the other fires to be larger, say 2 feet 
square for large crucibles. If you can furnish or give 
paper on the same would be very thankful. A. You will 
seldom run more than two furnaces at once, which will in
dicate a good sized business. A chimney 16 inches square 
inside and 50 feet high should give ample dranght for 
your furnaces. 'We have no paper on brass foundry 
plant, but have an excellent book, "Brass Founders' 
Manual," by Graham, $1 mailed. Larkin's" Brass and 
Iron Founders' Guide," $2.25 mailed. 

(4698) W. C. M. writes: Kindly tell me 
of a preparation that I can use, not to be costly, that I 
can form or press in a plaster fiask like accompanying 
sample. Also tell me if you know of any attempts to 
make locomotive boilers return tubular and what was the 
objection to them. About what is the difference in sav
ing of fuel between a straight fiue boiler and a triple re
turn tube? Would not half the number of 1Iues that are 
in a locomotive boiler be sufficient to carry off the 
smoke and gases? ·A. The sample appears to be blotting 
paper saturated with a composition of tallow, beeswax, 
and a little oil to soften the mixture. We know of 
notbing cheaper that has the properties you require. 
The area of the tubes of a locomotive is not large 
enough in the present construction to allow the gases of 
combustion to move slow enongh to have their heat ab
sorbed. There will be no gain by Nturning the tubes 
unless the shell is made larger. 

(4699) C. C. P. asks: Can very hot air 
be pUDlped IDtD a boUer with IIIl air COmpre88Cr eo 8/! to 

J titutifit �mtrt,att. 
do one- third of the work ? Will it not all be condensed? I�g' ':;':,';!'id�·e�it�;';�W.·iioiTi:,oi;:::::::::::::: 1���} I: :i:"":g ��::::�'a:';;(l�ac1r��:"!"lg..;;lemoii:: ::::: 1�:� If it can be done, is there any economy in using air with Bucket dumping apparatus, F. B. Wineland ....... (91,958 Ice tongs, makiDgl J. S. J!'ield ........................ 491,540 
steam? Is it safe to use air mixed with steam ?  Is it Buckle, cast oll', G. E. Adams ........................ 491,630 Implement ... comb nation pocket, A. A. Low ....... (91,780 

Butter moulding and cutting macblne, P. O. An- . Inhaler,J . ..". Le� ..................................... 491.778 practical ? A. Air, hot or cold, can be pumped into a dreaseh ............................................. (91,792 1 Inkstand, E. DavIs ....... ....... ... ................... (91,t!40 
steam boiler for useful work. There is no danger nor is �i��i"3�r::'�,: �Jg;�:;,·lioe; P: il:Nieiseii !8l:m �:�l:i�� I?¥.���it�;'i����.l:. �'. �'. �.���o�'.::: �:� there any profit. It condenses according to the pressure Cable grip,. Babendreler & Davis .... ............... 491,004 insulator, R. McCarthy ........... ......... ........ 491,729 
and does not give out as much work as it costs to put Camera. "ee Photographic camera. ironing machine, Braley & Stewart ................ 491,6M Camera sbutteri Blalr & Kelley ..................... 491,921 ' Kettle lid llftlng attachment, C. J. Hafey . . . ..•. ... 491,562 
it inJthe boiler. Car brake adjus er F. & J. W. Cyr ..... . . ........... L'll,535 Knife. See Mitering knife. Car brake handle, C. D. Lyon ........................ 491,969 Knitted under�arment, combination, G. O'Brien .. 491,960 

(4700) H. A. G. asks how to temper 
twist drills uniformly, that is to temper the whole drill at  
once. A. Twist drills should be packed in sand in an 
iron box and heated slowly to a cherry red, then dipped 
vertically in water. Brighten the surface and heat the 
drills evenly till an orange brown color appears on the 
bright surface. 

g� ����r=."1��'P.o�.���. � .����.���:::::::: !�}:� Knli�lw. �aa,�m�':n���:.�.?������ .���� :.�'. 491,9U 
Car coupling, W. P. Clark ............................ (91.835 Ladder, step, W. P. Stlbbs . .....•.. . . . . . . . . . . . . . . .... 491,820 Car coullllng, I. David . . . . . . . ......................•.. 491,924 Lamp, Argand, W .C. Homan ........................ 491,006 Car coupling, T. E. W. Fay .......................... 491,839 Lamp chimney attachm1>nt for medical vaporiz -
8: g���ll�:"8:�: ��r:,T:y·:::.::·:.:·.:·.:·.::.::·.:::·.::: !�:� �'lf����r�!��8.�:'lb�e::-.. ��.���:::::: � 
(',sr coupling, J. W. Steele ........................... 491.862 Lamp, duplex electI1c arc, C. E. Scribner .......... 4!ll,OOS 
8: :;g�gl&:: �.S#."N:�::::::::::::::::::::. ::�:: i&tm t::::g: :l:��g �: �rD� G �l:r���.::::::::: .�� ��� 
Car coupling, W. J. Waiker .......................... 491,823 Lamp, electric arc, C. E. Scribner................... 49l.6O' 

(4701) .H. H. B. asks: 1. Is a coil of a g:%����::,'fito�;,:�'!f�y:·W:·A:C;;S; 491,785 l::::g,i=';,�t��i,'�I!,�tr .. c;j:·T:iiOjjb:::::: �� weI) ................................................ 4\!!,936 Lamp, pocket, W. R. Fearn .......................... 491.963 magnet the same resistance as the wire before it is wonnd 
on the coilj? A. The resistance of the wire after it has 

been coiled on the magnet is slightly greater than it is in 
the original coil, on account of the hardening of the wire 
by.bending. The difference however is very small and is 
negligible. 2. Would it release a building from danger 
of being struck by lightning if it were well insulated from 
the earth ? A. No. 3. What Can you put in sorghnm 
so that it won't melt down in warm weather ? '!'he taffy 
is for making popcorn balls. A. Boil it for a longer.time. 
Do not put in anyihing additional. 

(4702) D. B. says: The purpose for 
which the answer is required is for a system of water 
works, distance from inlet to outlet of pipe 6 and 10 miles 
respectively; height or fall from inlet to outlet 100 and 125 
feet respectively; size of pipe 4 and 6'inches. Question: 
Number of gallons that would 1Iow through the outlet of 
a 4 inch pipe with a fall of 100 feet ? Also from a 6 inch 
pipe with a fall of 125 feet? A. The 4 inch pipe, 6 miles, 
100 feet head, will deliver 63 gallons per. mmute. The 
6 inch pipe, 10 miles, 125 feet head, will deliver 151 gal
lons per minute. 

8:�gf�fe��'e:&CM���.;;::.::::::·.:·.::·::.::::: f�� t::::g :gg�:h,I���1:'fo'r\;r�����·:A:ii: 49l,661 Car seat, Aze & GlltIllan ........................ ..... 491,761 Halvorson ......................................... 491,682 Car, tram, J. Stephenson ............................. 491,00l Lampblack, manufacture of, G. L. Cabot .......... 491,823 Cars, directly connected DlOtor for, S. H. Short ... 491,667 Lastin� machine, L. Lake . . . . . . . . . . . . . . . . . . . . . . . •. . .  491,894, 
���w�P ::�ii;, i ��b':'eoe':i�:::::: ::::::::::::::: i�� t:i�l:'..,;d�O��?��':.·Armairo;.g:::::::::::::::::::: i�� Cash register, J. Pfeifer .............................. 491,587 Latcb and lock, J. D. Perkins ........................ 491,7(2 Casb register and Indicator, H. J. Gilbert .......... 491,546 Latbe, wood turning, L. L. HilL ................... 491,941 Cash register and Indicator, H. C. Prltcbard ...... 491,593 l,ead, manufacturing wbiteit P. Brouner ........... 491.835 
g::t'e��f!���r�gn����:.�·.�����r.�:::: :::::::::: m:W8 t�U�� g��: �����n.fo�r�il�E��idricii::::::::.::::: 1�� 
g�:�.s, ��eb�����t'itr.,nc!h���.d"b';,Mi ���?:.t .... 491,750 t'��r� ��le��W� r�e:.;�����.�.��������:·: '.::: fl:t:r= 
8l::l�'a�lt'a�:�s:.5mbiniid:·B: PoDiao;.·.:::::·:.::::: �m� t����dss::Eg:i.tY�.!'t�ggll�c'f<.S. R. Mace ........... 49t;8U 
8�::::���' t�':.�riltFg��������.��·.:::·.:::·. ::: :::: :'. ::: !�1,735 t�g�: i.�.BL'e'fl:fi:::::::::::::::::::::::::::::::::::: ��:� 
��A':!Sp�:�.i:i·il�':;,yd��.l ��t'i���.:: : '.:'.::: 4 tggt��\\�;..Yc.}u��:r��.p;,iiciiiig···liu,;.;· T' it: 491,814 Cburn, ii. C. Alexander ........... .................. 491,917 Fletcher ............................................ 491,M1 Churn, A. C. Fell ...................................... 49l.677 Locomotive coupli g, T. L. McKeen ................ 491,903 Cburn, T. W. HambI1c ................................ 491,6(( Locomotive coupling, W. P. Prendergast .......... 491.719 Churn, J. A. Kernodle ................................ 491,737 Locomotive, electI1c, F. B. Rae ..................... 49l,857 Chute, asb, T. Connor ................................ 491,900 Locomotive, electric, S. H. Short .................... 491,666 Cigar or cigarette holder, Baumgartner & Drel- Loom reed, L. F. Uotard ............................ 491,675 fuss ................................................. 491,631 J,oom r6V(lrsing mecbanism, G. F. Hutchins ...... 491.776 Cigar and cigarette bolder I M. C. Roebe!. .......... (91,714 Loom talr:e-up mechanism, R. J. Risk .............. 491,S16 Cinder and smoke consum ng apparatus. F. Little 491,738 LoOPI garment, C. G. Meyer ................ ........ 491,661 
g��� cIB'.:'(j�i��'cti;g;. Twigg .................... 491,692 kr':J'� :���ngSc':tm�T, W:bN..����: ................... 491.813 Clamp, P. E. Bourassa ................................ 491,633 Manual recorder, J. Pfeifer .......................... 491,�84 Cl��l���� .. �����: .���:: .����:�:.�. �.:�: 491,764 �:�ch S.:J���� �:!'r cutter, G. F. H. HIcks ....... 491,841 Cleaner. See Flue cleaner. Oat cleaner. Measuring and dispensing apparatus, liquid, w. 

(4703) C. E. H.-Aluminum weighs 163 gl���e:���.r:,nl.eb�t.'i,'il:�n!;���:::::::::::::: !�:�Me::u:;�;��vice;i;0;se ... j;·K·:F08i,;r::::::::· :::::: 2�Hl!!i pounds per cubic foot, pure, casting. Much tha t is called Clover hulling machine, A. Miller .................. 491,1'0 Mechanical borse, L. A. Rygg ....................... 491.921 
pure weighs 165 to 170 pounds per cubic foot. Coloring matter from logwood and preparing Mechanical movement, R. D. Layton ............... 491.896 same, P. T. Austen ............................... 491,972 Metal bars, machine for rounding, straightening, 

(4704) L. C. asks: 1. What is the pro- gg�'i,"t!t��'I�l3.�.::·.t:���r:·::::::::::::::::· 2�:� Me�afa��:.h:fu�'B.!,,::.�I:::::::::: .. ::::::::::.::: 1�:= per oil to use in coloring hard pine 1Ioors ? A. Use COl1vertible chair, C. Scbulte ........................ 491,602 Mill. See Sawmill. 
boiled linseed oil for 1Ioors. 2. Is there any coloring g��;�i1��e�;.�t";��':i: i.Uo�l:�:::::::::::.::·i�:= �1��g':;,��nI'l:�1.r8:o�·.�· .. �:����·.::::·.:: i�� 
matter which you can put in the oil which will make Coulomb counter, G. Hummel ...................... 49l,56O Mitering knife, A. Dodds ............................ 49l,173 
them darker ? A. A little burnt umber in the oil for Counting register, W. N. Durant .................... 491,537 Mould. See Brusb mould. 
darker shade. 3. What is the best method to apply the ���f1:::. tl�:t�a�a�epf�a-.c. fo-��it:::"coup.: 491,800 ����� ::;''g: ����':;'':,1��: .�: �'. � ���.��:.:::: �� 
oil ? A. Apply by rubbing the oil stain on the 1Iooi with cra��,�. Tl't������I.I�: . .  ��������. �?��"���' . .. 491,933 �g�ro�� ����':.\::; I�o�E���tt,.�IW��: vii-iue ti� 
a coarse woolen cloth. As little excess of oil as possible, Crimping machine, J. Zeb ............................ 491,91 3 Motion reversing apparatus, W. J. Walsh ...... ... 491,722 
so that it will dry quickly. For a new pine 1Ioor nothing g�m�:ig�: � ��IBUii:::.:::::::::::::::::::: '::.:::: l�:� 

MO��Cb�:: �::t�?tor. ElectI1c motor. Sewing 
is better than shellac varnish. 8:�m�:��: �.1":"'*a:gne;::::::::::::::::::::::::::: 18l:� ��:l'�I��it�tF.��':gli:.o,;·ei'ai::::::::::::.::: !�:� 

(4705) Constant Readel'.-For a general g�m�::g�'£o:a::�::�i:·ilirtk.en·&·jj"i::.::·.:·. !��� �:l�l'tf;.;r' .. es�&�.
s
;'��w.;ii::::::::::::.::::: �� 

description of the process of zinc etching, see SUPPLE- Cup. See 011 cup. Musical Instruments, mouthpiece for, T. Hen-
N 656 F f 11 • f ti Schr b- Current �enerator, alternating, O. Patin ........... 491.81 1 nlnger. ... . .... ......... .. .. ....... . ............... 491,646 

MENT, .. O. . or u er III orma on, see au g:m:�� S�g\¥�n�e��'ilerPfeg&efa't'i�cuiier: .... · 491,588 �m���,i(f.������.�,.�:.�:.���.�.:.:: .. : .. : .. ::: .. : .. ::: ��,590892 
stadter·'s "Photo Engraving," price $3. We can also ,..,,, . Cyclometer, E. J. Merry .............................. 491,739 Nut lock and bolt t1t1btener, J.G. Perry ........... 491,718 
��P!�l':o:�����odern Methods of lllustrating 

Books, " R:�tl ��:g'b�a�:�{,kii:siu;'k':::::::::::::::::'::::: !g}:��� 8\\tc';i��l'iib�ir l St�'lt�.1i8i-Y::::::::.':::::::::::::: 1B1;= Dental forceps, C. E. Blake, Sr ........... .491.51410491,519 Oils, compound of blown, W. D. Field .............. 491,8llI 
(4706) H. P. R. asks: Why are coil pipes B��:...:U�;�sF:\'v����;.�:::::::::::::::::::::::: fJ:m 8r:�����i'�b���.k ... �W�'}"?'BBri;,cIi::::::::::::: �&trM 

used on some steam ganges and not on oth:= ? �. Dlc�tW-go�'r..�����:.����.�.t:.�I.��:�I.I���.�� 49l.1m. ore�ef..r.1r"��t.,�ds.��g:..!?� .. �����491,638 Every steam gauge should have an inverted Blphon III Dra1lght reg]llato,& C. D. How�d ................... 491,752 Organ, pedal baslli K. Klar ....•. ..................... (91;56!i 
the connecting pipe to prevent the steam reaching the ir� \ Drw.e�. 't¥:le��� ... �.��.s:.��.��?� .. �?� .. ����.� (91,7(8 �:��nleestt£:::l.pad�· Fetner ....................... �9l,539 
terior M tbe gauge 10 its injury. This may be a small coil Dredging apparatus, W. M. Douglas ................ 491,723 Paper baf. machine, W. Liddell ..................... 49l,573 
or the pipe may drop enough to prevent the water return- B�8�1%�'lfr�\uJ;.di. E. Kauser ................... 491,843 �:g:�, ������;�"l: �cli.!�::�:::::::: :::: � 
ing to the boiler and the steam from reaching the gauge. ���\)s���:'j��.��';,'fiI�: .?������I::::::::::.:: .. : i�� paPs�nt�.��I.�� ��? p.as���� . ���?���:�:. ��� 491,586 

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

more than one hundred thousand applications for pa
tents at bome and abroad, enable us to understand the 
laws and practice on both continents, and to possess un ... 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating t Ite securing of patents, either at home or 
abroad, are invited to rite to thiS Office for prices 
whlcb are low, In accordance with the tlmesand our ex
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN,361 Broad
way, New York. 

ElectI1c machine, alternating current dynamo, J. Peat, treatment Or desiccation of, J. M. A. J. Wood ............................................ 491,695 Gerard ..................................... ....... 491,546 Electric motor, A. W. Meston ..... , ................. 491,970 Pen, fountain, D. Beaume!.. ........................ 49l,7116 Electric motor and dynamo mica Insulator, C. W. Pencil shrupener, G. Dlez ............................ 491,536 Jell'erson ........................................... 491,708 PhotographiC camera, Blair & Kelley .............. 491,9'.«1 Electric motor regulator, J. A Williams ............ 491,829 Photograpblc tlxlng and washing tank, A. R. ElectrIDslgnai, F. H. Clarke ......................... 491974 Ward ............................................... 491,619 Electrodes, manufacture of secondary battery, Plano, G. Steck .................................... _ .. 491,tm 
Ele:at�': !,��y!n:i.;r;oomi:iliied:c:i\i:'ijaie.:::::: lfu�Kff }:I:::g '!f[:�£in�nt .P.'W��ma:s:: ::::::::: :::::::::: 4 Elevator door opening o r  closing device, E. M. T. Plano hammer, E'. W. Wblte ...................... .. Boddam ............................................ (91,832 Pianosi, stringing, L. A. Kindler .................... . 
�J:����k�'W'���.'.:.·.�:.�������.��:::::::::: f��� �iJ:',,�a s��'�ri�� �.!'r:�f ... i'piije. .. · · · · · · • · ·•· · · ·  49 Engine. See Gas engine. Traction engine. Pipe core, P. Clilford .................................. {91,527. Envelope, A. R. Spear ................................ 491,928 Pipe wrenCh, G. W. Morrill .......................... 491,850 Envelope macblne, J . Ball ........................... 4!ll,935 Pipes, etc., material for covering, J . L. Covel ...... 491,836 Evaporating liquids, S. M. Lillie............ .. .... 491,659 Pit."an, J. C. Maloney ................................ (91.727 Excavator, M. C. Meigs .............................. 491,577 Planter and cultivator, seed, T. F. Baird ... ...... (91,510 
��::i:� t��fe:�':d �r�e��!�ljoOdi';iiow:::: :�a�� �l:��r� s:"��l���g; G:·H"iitiiaiiit·.::: :::.::: : �:� Feeding animals, receptacle for, N. J. Felix ....... 491,702 Plow, E. S. Cook ..................................... 491,529 Fel�Xl'I��? ����.� �.����� .�1��:.�:.�·. 491,582 �I�::�.�. �g'Jltl�::·:::::::::::::::::::::.·::::::::: :�:� Felting machine> J. W. Millet ....................... 491,901 Plow, adjustable douhle4 J. B. Darby ............... (91,675 

INDEX OF INVENTIONS Fence macblntvoand, M. F.Connett,Jr .... ....... 491,770 Plow standard,H.J. &d. F. Wasbburn ............ 491,621 
�:���'����el, s���:::::::::::::::::::::::::::: t8i �£u�:tl'irI�':i� devlce,A. Barker ..... ..... 491,79f 

For whleh Letter. Paten' 01 'be 

United State. were Granted 

February 14, 1893. 

�1�e�Il1:.1:.���:b:�::::::::: :: ::::::::::::::::::::: po��s��,&��!���. �' .. �����l.���"�: .. � �.���<;I�.�: 491,701 
�:����f{';tet.e����::::::::::::::::::::::::::::: : :: 647 ���:? �!� {¥.r.:':e";';o�e�wton .................... 491,569 
Jl::':f���nt�l���.��·.·.·. ':.:'. ':.'. ':.'. ':. :':: .. :::: 18}:Wi �:.�: t�lf!f[!�gp�::.ceB�i-r�o�t�iiiiig; pres •. 491,769 Flypaper bolder, J. H. Smith ........ . ............... 491,860 BI1ckpress. Flrpaper. macblne for manufacturing, Smith & PrInter and recorder, cbeck, W. W. & W. H. Knowlton .......................................... 491,861 Wythe .............................................. 491,626 

"NO EACH BEA.KING THA.'''' DA. TE. =::.fe�a��"e Ifio;t';rSi�;,i:ge:· 'Poiiery kilii' iii';" 491,760 �l�il�f gglg�� :li� :�lll�: gl:�� �.J�g:;����.: lm;m 
=�ce�oastlng furnace. Smoke consuming 

�ft,t��'i:'�':f: ;:J:r a:i�?::���itFrit H�:�:': 491,951 [See note at end of list about copies of these patents.J 

1������'Je�·.:.·f.����cdOneli: : .. : .. .. ':. :::::::: !fu�� 
fl� �o'r�eio����'i,"em�i"�t���(\�in�ie������ 491,859 pressed, J. Kames . . . . • . . . • . . •. • • • • • • • • • • . . . . • . • .  491,892 Alarm. See Gas alarm. Album, easel, W. A. Holman ........................ 491,942 
1���?:t�0�hlO�;;d!; �p���. fo':' voi"iii"ziiili-: 491,686 

L. Mond ............................................ 491,741 Armature and means for supporting the same, E. Kolben ............................................. 491,569 Armature conductor, E. Kolben .................... 491.567 Axle box, car, J. S. Speer ............................ 491,819 Axle lubricator, L. E. Atkinson ..................... 491,671 B'41e'r�'i,�:1s. �.d .�o.�����.?�l.���:. �������?: .�: 491,614 Baling press, W. H. Kenner ......................... 491,967 
ra�J��r;,��n�et:::de�; f: �IR;a8ii:::::::::::::::: :8� 
�fe1:.e���s��"I!!y Sba�l�'i-"i:' ................. 491,8(7 
Bearing, ball. S. Elliott ............................... 491,938 Bearing, roller, Berry & Oliver ...................... 491,867 Bearing, roller, A. Petterson ........................ (91,585 
trt�Z;dl� .. �;;.f:F.bi."�:·Pi-ii8i"ii::::::::::::.::::: :�t� 
R��d�N�r.:"'�·i;,����::::::::::::::::::::::::::: ��:� Bicycle til ting seat,-W. R. Mercer .................. 491,578 Bird warbler, E. F. Long ............................. (91,571 Boller. See Cooking boiler. Steam boiler. Boiler furnace, steam, L. Lawton ................... 491,570 Boller furnace, .team generating, R. -S. Alexan-der ..... . .. . . . .. . ... . ... . . .. . . .. . . .. . . .. . .. .. . .. .. .. 491,918 Block. See Musical block. Thrust block. Bolster plate, H. A. Moyer .......................... 491,783 
:g),igr�Ii.f��\I�·BOi,;·G:w:Dixoii.:·:::::::::.::::: 181:� Bottling machine, lll. T. Jones . . . . . . . . . . . . . .. • . . . . . . .  491,753 Box. See Letter DOX. Brace. See Gate brace. 
t:!:tst'llY.\!;.�.�?��oii::::::::::::::::::::::: m:m 
tr::�:;tyit:-�·lt=�ie:::::::::::::::.::: : 8 
Brick or tUe cutting maehloe .. J, Tbompeon •..••• • �n' BrIoIt; preu. automatlo, T, B. Mjwl ..... ...... ...... .uJ,m 

J�::s�::�;:t"�sPTo�· !hf':J��'!:':d' disch"rg': 491,549 Pu�p�k '.i:' FrencIi:::::::·. :'.:'.:::::::::'.::: ·.49i;i!Oi; t8l:� 
Ing annealing, J. M. Chatfield .................... 491,768 Pump, 011 wel� G. D. Bumpus . ...................... 491,674 Gauge. See Surface In'uge. Pump rod coupler, E. C. Guerrant .................. 491,551 Galvanizing Iro!" apparatus for. G. Retterer ...... 491,720 Pump. vacuum, W. H. Worthen .................... 491;912 

8:: al�i:n::�a"��f_�i1., ':IlJ��'E;jf· 'foi-;' '(Ci[ 491,580 ��i' v�!!eB�O!; ::':��le8i"Ck'rncii:""""""" 491,543 
Keeney ................ .. ...................... 491,913 Railway, automatic aerial, H. W.Ubbey .......... 491,572 Gas en�e, J. W. Raymond ... ..................... 491,855 Railway crossing plate, C. Vogt ..................... 491,616 

8:i:; J. t� �l:':J';Y�:'���: .. ��� .���.�' ............... 491,637 l:ll::� roy;;! {:;,��,:�. Smitii:::::::' ::::::: :: :: ::: :� Gate, B. Miller ........................................ (91,579 Railway ralls. removable cap fOrltreet, J. A. Eno 491,538 Gat.e brsce, C. C. A. Slenknecht ..................... (91,906 Railway series 8�stem, G. L. Thomas ............... 491,691 
8:�::.to;�ril.!::���'t'�:���8�r.c-s�::::;;iien'';': (91,866 �ll::� �\�:hni �p��l�'J.·,·j:·K·.·BYier.·:::.·.·:::: 18f:+M 

rator. Railway tie, metalliC, Bronson & Armstrong ...... 491,922 
8�r!'A.���!��i�:.C.f.i'lf: &;'!'. �����:. '::::.:::::: : f�:� Ralg;:bt���� . �����. ��� .. �I.����I��. ���I.��:�: .:: 491,1?37 
8�i�t,:'r�'r��e!�dwS�"ve�o��i'I�1l i� ���r:y: : ::: �m� RaI�'l"��I:.':.n1.f'lio�e;�:I�.��I.I.���. ��. ��.� 491,559 
���'d��'::�fr-e�;.:ci?e�udeteau ................ (91,772 f:�;.�/ �:!If,iiite recordei-: ..... ................ 491,708 
�:�:���: �o:;:: ��I£�eHUiic::::::::: : :: ::: ::'.::::: :�:� :��.t!r':" [::�'i.s'h��'1's'il.;r.F���fue:\eglster. Harvester elevating and packing mechanism, A. Hot air register. Gardner ............................................ 491,680 Registering device for textile fabric machines, Harvester,grq,in binding, A. Gardner .............. 491,641 etc., M. Keeney ........... ....................... 491,SM Hat expanding and contracting apparatus, P. Regulator. See Dl'au"ht regulator. Electric mo-Noe ................................................. 491,853 tor rellulator. Heat regulator. Windmlil H .... loader, E. B. Cartmell .......................... 491,636 regulator. Head rest, A. P. Jordan .............................. (91,651 Rein holder, A. Foisy ................................ 491,542 Headlng aud reaJ>ing machine, Abel & Daly ....... 491,629 Retort lid. J.P. Clack ........................ ....... 491,769 Heat regulator, J. J. Scbrag .... .................... 491,00) Roasting furnace, revolving, C. Fellner ............ 491;704 Heater. See Feedwater beater. Saddl�,.ide, B. P. Blood ............................. 491,831 
�::f�:d�¥�r;,a;;�:.:.·.��.������.�:::::::::::::::::: ��� �:�'iiing·��:-:;:w:F:Lariaii:.::::::::::::::::::::::: f:tm 
�l���.���P�bJ��. sf{�:f.'.�:.�:.�.���:::::::::::::::!� �::�=��:i.l8r�.;.�:::::::::::::::::::::::::: f�� Hog trall;, F. R. Patchett ............................. 491,810 Sasb cord fastenell S. Jenkinson .................... 491,966 
�g:.; detic�:,���: J,.��r����: .................. (91,7lW t:�t�J'.:'r�rR�k. ���.:.:::::::::::::::.::.���: �t� Horsedetacher, l. A. McCaslin ...................... (91;807 Sawmill, band, G.M. Hlnkleyet al ............ ...... 491,683 
���:� ������. �. ���hli:: : :::: :: : : :: : ::::: : : :: ::: 2�:�� �l���d d�:l'�anf�'.�:e::l:;:y c: . fiein;;; 49l,856 Horsesboe wltb auxiliary lIanges, J. Gutmann .... (91,843 mann ............................................... 491,885 Hose wasber. J. E. Taber ............................ 491,821 Scraper operating apparatus, H. G. Butler .... . " 49l.76D Hot air apparat"!', R. H. Yeoman ..... : ..... 491,627. 491,1l28 Scraper, road, J. F. Klmball.. ....................... 491.566 Hot alT reglster� � .• Burmeister ......... ' •••....••.... 491,�24 Screwdriver attachment, J . R. ;c;,lmby .......••••. 491,tl8'l Household Imy ement, o. Avery .................... 491,919 Secondary battery, N.:& �e n .. •.... . . ..•... , �m 
1m: �rJ:Lej. iI�00�aii4:'::::::::::::::::::::::::: m:= re:r::·�blW�t¥l. ����'. �',���:: Il;iii 
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Sewing machine motor, H. A. Frantz . . • . . . . . . . . . . .  491.751 
Sewing machine table, T. Kundtz ........ .491,654 to 491.656 
Sbaft hanger for grmding and polishing ma-

chin'!!'.> C. Heaton . . . . . . . . . . . . . . . . . . . . . . . . . . . .•. . . .  491,884 
Shears� w . Fischer. . . . . .  . . . . . . . .  . . . . . . . .. . . . . .  . .  . .•.. . 491,679 
Ship asn ejector, steam, G. Clarke . . . . . . . . . . . . . ••••. 491,959 
Shovels, manufacture of, 1'. W. Groom ............ 491,944 
�l�lingS:�p��'itr,:� :��;" l:"��:V���: .. . .. 491,758 
Signaling apparatus, electrical, J. B. CUrrier...... 491,58J. 
Signaling circuits, electric governor fort Currier 

& Rice . . . . . . . . . . . . . . . . . . . .  c. • •• • • • •  • •  • • • • • • • • • •• • • •  491,532 
Smoke consumer, J. T. Ellis ......................... 491,775 
Smoke consumer. J. Fereday ........................ 491.879 
Smoke consumer and spark arrester, combined, 

J. P; Maloney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •.. . . . 491,576 
Smoke consuming furnace, W. Arnemann, Jr ..... 491,696 
SmOke consuming furnace, C. E. Walker .......... 491,981 
Snap hook, A. B. McDowell . . . . . . . . . . . . . . . . . . . .•.. . . .  491;852 
Sods and cnlorine, electrolytically producing, E. 

B. CUtten . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  491,700 
Soles, making Imitation, G. W. Dixon .............. &9l,7� 
Spinning ring, E. S. Draoor . . . • . . . . . . . . . . . . . . . . . . . . . .  491.962 
Spinning ring and traveler, C. H. Chapman ........ 491.526 
t�:::: :::::a'f': �r

e
��'ie�: �ytBriiii';ile::::: '::. i§� 

Stock rack, P. Hewitt . . . . . . . . . . . . . . . . . . . . . . . •. . . . . . . .  491,886 
Stovepipe fastener, J. E. Niles . . . . . . . . . . . . . . . • . . . . .  491,949 
Strap. See Breast troW. 
�g::t��!�':.����!�e&'j.;�������:::::::::::::::: �8t� 
Snlky. J. F. Pray . . ... . . . . . ... . ........................ 491.591 
Surface gange. G. H. Nutt ........................... 491.926 
�:��� s�:��:(ii� ���� . ................... .. 491,812 
Tack lifter, M. A. Sheldon . .... ... . . ........... . .... . 491.818 Tall: holder, J. B. Morgan ............................. 491.581 
Telegraph transmitter. R. S. Roberts .............. 491.595 
Telephone call. J. H. Kinsman ...................... 491.893 
Tel

���:r .����� .. ����� .. �:'����: . .  �: . .  �. 491.686 
Telephone exchanges, trunk line signaling appa-

ratus and Circuit for, E. J. Hall .................. 491,553 
��\rr�.:':;ll'::::"J':;.��'t'::rt:b.I��

,
.�: �:. ������: �8l:m 

Thill coupling, A. C. Mathison ...................... 491.;782 
Thill safety attachment, vehicle, G. Dippold ...... 491.838 
Thill support, G. W. Post ............................ 491.854 
Thrasher and separator. R. T. Steedley ............ 491,689 
��:'lf!il:'���' C. & J. A. Paul.. .......... 491,584 
Tile, roollng. C. W. E. Wutke ........................ 491,625 
Time recorder! workman'8,.G. We Heene . .. 49lJXj6, (91,557 TIre, pneumatIC. W. A. Warren............ . . . •  :t .. 491.620 
Tire�automatlc Inflating device for rubber, R. 

M. > Keating . .... . .. :.. .. ... ....................... '91,b63 
T
ob�. ��l:t��.�l . �� . .  ��I��.�.���.� 491.871 

. :{:::::r.c:l��Y:,��';fi:'old?n;:c?w.&���ii':::: ::: : ::: :�:�� 
Tool. COmbination. B. F. Field ...................... 4911 
Tool, combination, H. J. Mondor . . . ••••••••. •.••••• 491, 
Toy, M. Thiele et a l. . . . . . .. . .... ...................... 491. 
Tracing wheel, S. Newman ............... ......... 491,716 
Track circnit. J. B. Stewart .......................... 491,009 
Traction engine, L. M. Medlin . . . . . . . . . . . . . . •. . . . . . .  491,846 
Transplanting machine. J. M. Sailer................ 491.&11 
ig:Ris !':e���;�;'nd stretcher, W. H. Coulson 491.771 
'l'rousers protector. R. T. Matheson ................ 491,845 
Truck, car. Leinwather & Riggenbach .............. 491.897 
Twine IDachin.es, automatic feeder for, G. A. 

Lowry .............................................. 491.947 
Typewriting machine, H. S. Martin ................. 491.714 
:}:��:�m�� �:��i��' ,.I;J'ch::�;·F:·M:cartiiy·.: 1�1:�1!!1 
Umbrella. foldir.g. L. L\ ncke . . . . . . . . . . . . . •. . . . . . . . . . 491.805 
Uppers, machine for setting up Congress, L. 

Joncas ...................................... ....... '91.709 
Urn or like vesseL colfee, F. E. Browne ........... 491.834 
Valve. C. D. Lynch .................................. 491.899 
Valve. balanced slide. C. O. Heggem ................ 491,940 
Valve. check. W. S. Welsh .... . ................... 491.957 
l:l:: ��:::f,;�u���:.� ��i��a!'g�

I
.
t
.�:

.
:.::: i�:� 

Vaporizer, A. R.Mlranda............ .. ............ 491,902 
Vehicle, S. Garwood .................................. 491,5« 
Vehicle 'curtain raiSing deviee, E. RusiUlli et at... . .  491.665 
l:tT�

b
��Y��nYin�;,!l'l��;�eiiii.;tiD.;r·: : :::: l�:� 

Veils. buard for winding, S. Oppenheimer ... .... . . .  491;808 
VesselS. means for raising sunken, Kelly & McIn-

tyre ................................................. 491.725 
VISli\ parallel, J. Schwendemann .................... 491.817 
;:'h';,:�'§e!iP.;s;;':.;r:"""""""""""'" 

491.681 
Washing machine, J. Bouchard ..................... 491.520 
Watch hand remover. M. W. Mallett ............... 491.781 
Wa

:':i �\�r'tE:�r��'i7n
f
�
r
S.
p
���f.·.���.I����: 491.828 

Weather strip. W. H. pfymtf.ton .................... 491.952 ����i�:.g!':fi;g �te;'
l. 
umner ••••.. .•••••• . . . .  491.956 

Wheel. T. R. Mc night ........... .................. 491.662 
Wt:l:'��:r. W;'�!�·. �'. ���.��::::::::::::::.':::::: 1:t� 
Windmill. C. & J. Pyle ............... ; ................ 491,663 
Windmill regulator. H. Grosz ................. ..... 491,5!!Q 
Window. H. Koepp ................................... 491.653 
Wire handle, F. W. Hoefer .......................... 491,648 
Wr��t::e

tg��'JI��n�J:i.
C. Pratt ....... ......... 491,743 

Wrench, W. Bill ...................................... 491,513 
Wrench, W. E. Brooke ............................... 491.870 
Wrench; C. H. Hommel ............................. 49J.;888 
Wrench, W. C. Rlesberry ... ........................ 491,721 
Wrench, E. L. Shultz ................................. 491.;006 
Yeast, prodncing pure cultivated pressed, C. A. 

Pansson . . . . . . . . . . . . . . .. .......................... 491.939 

TRADE MARKS. 
Beer, lager. J. Everard ................................. 22.481 
Beverages and waters, certain carbonated, E. L •. 

3acques ........................... ................ . 
1��X'lt.g��u�O�

y
c:.��.��I.��.

I
�?���:.

.
: 

����::�.%'�i�N::.
e
8."l�Ji}io�.��.��:::: 

DISinfectants, C. A. Simpson ....................... .. 
�a8�fr���'Fo�fi�lr;:ir�J�':::i��';n� 

pany ................................................ . 
It:��� �;e'i-': :a�e�hl."Lja.;q1ie8·:::::::.::::: 
Medicine in capsules, tapeworm, G. E. Thum ..... . 
Overgalters and leggins, Sachs, Rosenw888er & 

Stem ................................................ 22.476 
��:a;;��

e
fo� �f{!���

e
�:!e�'!,':.���n;::

n
l: 

22.
46

4 
Markendorf ........................................ 22.463 

Publications, R. J. Bnchanan ........................ 22.457 
R
e
':i,'l,!'1l'o. ��':��� . .  ���:. :�������. ���: 22,rls 

Remedies for nervous debility and other named 
diseases. W. G. Dobie ............................. 22.472 

Remedtes for nervous disorders and all diseases of 
�:.J'd':.�

d
br�

r, 
. .  ��. �����:.�: .�.����:����� 22,479 

8a!�.sit�tr:����: ��������:.� .���.��l�.' 22.'71 
Sewing machines and attachments, Parsons & 

Bird ......... : . . . . .. .. .. . . ... . .... . . . .... ... . .... .... 3'b4'13 
Shirts, D. R. Sillesky & Co. .............. ... . ...... 22.475 
s
oa

1Jh��rJ��pacg;����: .. �.�.
s
�
i
� . .  ������ 22.t69 

Soap. toilet, Mexican Root Soap Co .................. 22.468 
Soap. toilet and laundry. Dunwoody Bros ........... 22.470 
Wheat, rolled. Pettl!obn California Breakfa'st 
Whr.1� .f.a

Ol�r &00:'.::' '::::. ::::::. '::::::::::.:::: �:� 
DESIGNS. 

Coffin plate. O. McCarthy ............................. 22,217 
���r.,��g�·�;.f��W:B:·Diiman.:::::::::::::::::::: �� 
Finger ring. J. Bulov ................................... 22,224 
Glassware. ornamentation of, W. C. Anderson ..... 22,213 
Pitcher. J. G. Donoghue .............................. 22.214 
Rug, E. H. Bennett . . .. . . .... . ................. .. 22.210. 22.211 
t��� ifi:.���:r�i���eaii.::·. :':. :'::. :':.:::::: Ilf SpOOIl. M. O. Roberts ....................... .......... 22.212 iltove. I. De IJ;aven .................................... 22.220 Table,J. C.Mlller ...................................... 22.219 Toolliandle, W. P. Alger ............................. 22,221 Tray, J. Rees ........................................... 22.215 

A printed copy of the specification and drawing of 
I:�����

n tM1� !lli
e
��

i
%i:.�;'b�':t �E:'=

t �NIle'1�: 25 cents. In ordering please state the name and number of the patent desired. and remit to Munn & Co.,36J. Broadway, New York. 
Canadian patent8 maYllOlll'lle obtained by the in

vento .. for any of the InventllniB llamed In the foreKlIing list, provided they are 8lIDpje,at a cost of � each. If complicated tbe cost will be .. uttle more. FOT fnll \D8trllctlons 8d<bes8 Munn '" <Jo., 181. Broadwa!, New York. Oth81' foreign patenta m&J &Il1o be ohtala ..... 

I titutifit �mtritau. 
��t)erfieement&. 

Inside Page, each Insertion - - 'a cents a line 
Hnck ].Jnee. encl. i nMertion .. .. ..  - $1.00 n line 
The abuve are charges per ""ate line-about ei/!,ht 

words per line; This notice shows the width of the lme, 
and is Bet in agate type. Engravings may head adver
tisements at the same rate per agate line, by measure-
:�fVe� �re ����tfo�8�ftlte
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!:tr

e
��8 '1!l:�:d�; 

morning to appear in the following week's iS8ue. 

Patent foot Power Machi 
Complete Outfits. 

Wood or Metal workers without steam 
power c.m' suooessfully compete with 
the large Sh� W; using our New 
l.:�:�;j m�st iJpr�e.r��i�:.!'c�rc� 
Shop Use, also for Industrial Schools. 
Home Training, etc. Catalogue free. 

Seneca FailS Mfg. 00. 685 Water Street, Seneca Fills N. Y. 

WILSON O'JEDIRON R
S 

TANG IMPR PLANE: . 5 ARO SIZe.S �I- W.A WILSON KEPT IN STOCK. RIVER ST ROCHESTER.N.Y 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIPIC AMERICAN Sup
PLEMENT. a9 . Price 10 cent.. To be had at this office 
and from all newsdealers. 

WELL DRILLING MACHINERY, 
MANUFACTURED BY 

WILLIAMS BROTHERS, 
ITHACA, N. Y., 

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

Brothers 

OIL WEtL SUPPLY CO. 
tl &; 92 WATER STREET, 

Pittsburg, Pa., 
Manufacturers of everything needed for 
��'X':EJ&Z�1V 'VV:EJ'Lx.& 

for ��
st.

r 
��rle�� fn

a
"',[es�

r 
��

ral 
Cordage, Drilling ¥OOIS. etc. 
Illustrated catalogue, price 
lists and discount sheets 

on request. 

In all shapes. Manufactured by 

(FEBRUARY 25, 18<)3. 
ON L Y 

I 
A Practical Little Book. 

26 . •• HOW TO MAKE A • H.P. 
MOTOR OR DYNAMO." C EN T S nluotrBted with plan •• nd all detal ... 

A���:'�'a. 18 PBl't
d
�!"::N. Y. Electrical Review 

ALUMINUM: ITS USES AND AP-
plications. A valuable and interestinll article by G. L. 
Addenbrooke. Contained in SCIENTII!'IC AMERICAN 
SUPPLEMENT. No. S�9. Price 10 cent.. To be had at 
this office and from aU newsdealers. -----

If you are Interested in 

ELECTRICITY 
send for our special Price List Z. 

BELLS, BAT'l'ERIES, PUSHES, 
WIRE, MOTOllS, 

And a full line of general 
ELECTRICAL SUPPLIES, 

STANLEY & PATTERSON, 
Electrical House Furnishi�g8, 

�&34Frankfort St .• N. Y.City. -------_. The Sebastian· May Co 
.A. x... U 1\1'.1: Z :N' U 1\i'.I: 

I Cowles Electric Smelting and Alnminum 00., ... M h Sh Correspondence solicited. LOCKPORT. N. Y. ac ioe op aod Laboratol'J' Improved Screw C�ttlng 

�:�e�LATHES 
r�§��§§��=��������� I Where inventors may be helped out of 

'their mechanical troubles. Will send a 
� primer that is itself a help. 

��
l �:::r�t!i�,U�kD� �1�aR��:l � THE JONES BROTHERS ELECTRIC 00. CIN'Tlt o. 

�;i���;'I�·'· , 
Outfits. Lathe. on trial. cat ... 
IOllues mailed on application • 16� to 167 HIKllland Ave., SIDNEY, OHIO. 

New Full Mounted Lightning 
only jour. devoted to the In
struments & methods of the . 
engineer. surveyor & draftsSend for Catalogue. L.;'!�=='�cc· - man. Subscription .1.00 a year. 

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

Wiley & RU8seliltIfg. Co., Greenfield, Mas .. , U.S.A. 

CHAPMAN VALVE MANUFACTURING COMPANY, 
MANUFACTURERS 0 F 

V 801 -v-ea and G-a "tea 
For STEAM, WATER, GAS, AMMON.JA, OIL. ACID, Etc.; alao 

C3r�'X':EJ FZ�'EJ �YZ>�.A.1V'X'&. 
We make a Specialty of Valves for Superheated and High Pressure Steam, 100 Pounds 
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