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EXPERIMENTAL SCIENCE. 
By GEORGE M. HOPKI:\'S. 

'('HIS is a book full of 
interest· and value lor 
Teachers, Students, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. j bis �plendid 
work gives young and 
old 8f,mething- worthy 
of thougbt. It has in­
N uenced thous JIlds of 
men in the choice of a 
career. It will give any­
one, young or old, in­
formation lbat will en­
able him to compre­
hend the grea t im­
provements uf the day. 
It furnishes �ugges­
tiOllS for honn; of in­
structive recreation. 

20th edition. Revised and enlar/Ied. 914 pa.e.es. 820 
inus Elegautly bound in cloth. Price, by mail, PORt­
paid, $4.00 ; Half Morocco. $1>.00. 

� 
Liquid Air and the 

Liquefaction of Gases. 
This book contains the full tbeory of the subject. It 

gives the entire history of the Liquefaction of Gases 
from the eariiest time to the present, alid contains an 
illustrated description of all the experiments that have 
excited the wonder of audiences a1l over the country. 
It is a logical explanation and appJication of the princi­
ples of liquefaction, a history of the t.beory, discovery 
and manufactur' of liquid air. A book that renders 
simple one of the most perplexing chemical problems 
of the century. StartlinlZ developments illustrated by 
actual experiments. It is not only a work of sC'ientific 
interest and authority, but is intended for the general 
reader, being written in a popular style-easily under­
stood by everyone. 

By Prof. T. O'CONOR SLOANE. 365 Pages. With 
many Illustrations. Price $2.1>0. 

� 
A Complete Electrical Library. 

By PROF. T. O'eONOR SLOANK 
A n inexpensive library 

of the best hooks on 
�Iectricity. Put up in a 
n e a t  f o l d i n g  box, as 
shown in cut. �'or the 
student. the amateur. the 
workshop, the elp-ctrical 
e n g i  n ee r ,  schools and 
colleges. Comprising five 
books, as follows: 
ArithmetIc of ]i;iectricity 

138 pa!<es, . . . $1.00 
El���� '�'O! ��ki.ng,l� 
How to Become a Snc-

:�S:s�
1 
.
Elec:r�Ci�)Vt� 

Standard Electrical Dic­
tionary, 6�2 pages. $3.01 

E�i����it: �i�P!i�edtl� Five vul1tme., 1,SOU page.-. and uvcr 4.00 UlustTatiom. 
.A tlaluable and tndispensable addition to every library. 

Our Great Special Offer.-We will send prepaid 
the above five volumes, handsomely bound in blue cloth, 
with silver lettering, and inclosed in a neat fol(lin� b"d 
'FrSt��wr:Jn$a���u���
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price of the five volumes is $7,00. 

� 
THE SCIENTIFIC AMERICAN 

Cyclopedia of Receipts, 
Notes and Queries. 

Editedby ALB ERT A. HOPKINS. 
12,500 Recei pts. 70B PaJ!es. 

rl'his s p l e n d i d  
work contains a 
c a r e fu l  compila­
tion of the most 
11 s e fu l  Recpipts 
and Replies �Iven 
in the Notes and 
Queries of corre­
spondenst 1U! pub­
lisbed in tile SCI­
ENTIFIC A,MEHI­
CAN during the 
past fifty yearSj 
t o g eth e r  with 
man,. v a l u ab l e  
and Important ad 
ditions. 0 'V e r 12.000 selected Receipt!'!, arp. ..here 
collected j nearly 
every branch of 
the useful arts be­
in� represented, 
It is by far tbe 
most comprehen­
sive volume ofth.e 
kind ever placed. 
before tbe public. 

Price $:i in cloth; 
rocco; postpaid. 

$6 in sheep; $6.:i0 in half mo-

� 

Gas, Gasoline, and 
Oil Vapor Engines. 

The O nly Ameril:an Book on the Subject. 

A book desil!'ned for tbe 
R"eneral information of ev­
eryone interested in this new 
and popular motive power 
and its adaptation to tbe in­
creasing demandfor a cheap 
and easily mana�ed motor 
requirin� no licensed enlZi­
neer. The book treats of 
tbe theol'y and vractice of 
Gas, Gasoline, and Od En­
gines, as designed and man­
u f a c tur e d  in the United 
States. It alpo c o nt a i n s  
chapters on Horseless. Ve­
Ilicles, Electric Llgbting, 
Marine Propulsion. etc. 
By GARDNER D. HISCOX, M.K 

In�s. Large Octavo, 365 Pages . . 
or Full descriptive circulars of above books will be mauro free upon applicat,ion. 

MUNN " CO., Publishers, 
361 BROADWAY. NEW YORK. 

ValTe. tank, Dempster'" Rinehart. ................ IIiIII.ZIl! 

�:t:?�I!:"�:�m�bJ/�t:&'L:H:'Dyer:::::::::::':::m 
Velocipede bearlllg. E. G. Latta .. , ..... , ........ . 6.19.410 
Velocipede. cable. J. W. Hutchinson, .. ... ,' , ... , 639.2 40 
ViuJin key. C, J. Beauvais .. . ,,,,, .. ............... 6a�.341 
Voting machine, C. Simon .. , ..................... , .. 639.:m 
Votmg machine. G. Wilson ..... , . e  ................. , 639.328 
Waist. C. Hardt ..................... .................. 639.381 
Wardrobe, t:. �]. Cox ............... ...... ........ ... ti39,�68 
Washing and cleaninll device. Wbalen & War-

ner .............. .................. ....... ......... 63 9.475 
Watch roller pin fastening, ]�. J. Haverly ...... , .. t>.'-m.6H8 
Water closet . J. B. Rhodes .. ,., .. ,.",.,.", ..... , . tlW.200 
\Vater elevator. compressed air. 'V. H. Shutfner .. 63!J,622 
,Vater heater. instantaneous. G. 'ViiSOIl.,.,.,., .. 63.Q.478 
"Cater heater. t 11 bular gus. J. Ml1lld,er ... , .. " ,." .. 6.'19.417 
Water motor. superheated. Hulin & Leblanc ..... 6im.aU4 
Water sterilizinll apparatus. L. ,\laiche, ... .. , .... 6;{n.5!� 
Water tube boiler. H. BJesRiliger. , ..... 6.'f.Uj07 
Wave power I1H"tor. D. K. Bryson,., ..... " ,; ...... 6:19.3/":12 
Weavin� double faced tabrics. J. CaldwelL.", .,. 6.'ru.b18 
Weed pullel·. H. Hussell.. ............................ 6:19.618 
\Vell operat ing- apparatus, J. A. & A. V. �lcA II is-

ter .................................................. 6;;9.601 
'''heel. See Engine wheel. 
Wbeel, J. W. I£i.enhuth ....... ......... ........... . &39.543 
Whiffletree couplill�. G.}� Fariss"", .......... .. ti:�:l.555 
WhitHetree COll �,lill/l. G. 8. Thompson . ' t).19.462 
\"indlass. C. A. �\-lorrison."".,.,., .. , .. , ...... , .. " ti3R596 
\Vmdmill and pump couplillg. F. A. Bagley .. , . .. 6.'19,49 4 
Window frame. A. N . .\lcBelln.,." . . .. , .. ,., ... " .  mm.2fiB 
Window operating. mechanism. J. P. Yawn, ... ,., t);1 9,3 2 9  
Wine, mallufacturmg. K Keller., ..... .... , ...... , 6:�9.:i98 
\Vrre drawing machine block. J. l\L Chatfielrt, ... 6.19,t)6(. 
Wire fabric machines. feed mechanism for. C. 

M. Lam b .... " ..................................... &19.409 
Wire stretcher. M. }�. Davis .... ", ...... ,,, ........ , 6.1fI.217 
Work box. E. Rentun."" .. , .......... , ........... , ti:.�9.65a 
Wrencb. J. H. �·Iamgan .. ............................ �:l9.;J69 
Wrench. fl'. C. Jaeger.", ..... ,., ... , ....... ,', ...... 639.243 
Wrench. M. "' illiams " .... """ ... .... , .... " ,, . .  t�9,640 
Zinc from refl'actory zinc bearing ores. recover-

ing. J. Jones ..... .................... . .. .......... 639,579 

DESIGNS. 
Armature m()nntin�, electric, .1. H. Mason........ 32.004 
Box blank, berry. E. L. Walker ...... ................ 31.99H 
Box lid bolder. A. W. Grelle .... . "", ....... ,,, .... ::;UIH9 
Box. turned wooden. 'V. C. F:ste!lo ...... , .... ,., ..... , 3Ul97 
Brush bolder, J. A. Keane ......... .................. :12.012 
Chair. window. F.11, Dickson ....... " ............... 32.011 
Cuspidor. fountain. H. E. ""�eber... .... . .. ..... " :i2.005 
Garment supporter loop. G. E. Adams, ......... , .. , :Jl.H!l4 
Hook. '1'. Alker ............... .......... . ............. 3I.!J!l.j 
Horses. foot li!"uard for interfering. W. J. Mc-

Curdy . ............... .... .. .... ................... .. 32.01. 
Hydrocarbon burner, H. Merke1. ...... ............ :12

'
(lr,2 

Ice plow cutttn� point. G. A. Birch ........ ".", .. ,. 32.fI16 
J�amp body, W. 8. Crevelin�" .... ," ... "'"' .... , .... 3"2.CX;} 
Lamp body. D. S. Williams ................... ....... "2.rm 
J�amp socket. tncandescent. R. Meyer .... " .  .. .. :i2.ooa 
Mail bag staple. A. E .  Wag�oner ..... . , .......... , .. 32,016 
Paper. wall, H. Wearne ........ ... ...... .... 32,023, ;;2.f;�. 
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Range or cooking stove, G. E. Wilbur ............... 32.010 
Ran�e or cookinf! stove base. G. E. Wilbur ......... 3"l.ons 
Scale frame. O. O. Ozias ... , .... ,., .. , ........ " ..... , 32.007 
Scale support. O. O. Ozias , .......... "" ............ :i2.0Cl6 
Screw driver handle, C. Juckson .. , ... " ...... ,..... 32 .. 01:1' 
Sl'oons. etc., handle for. W. C. Codman ........ ... 31,99:l 
Stove or ran�e back. G. E. Wilbur ................... 32.00\1 
Trough. fpeding-.. Jess .& Christensen ................ (t,!.018 
'l'ube expander, V. E. Humbarger ................... 32,014 

TRADE MARKS. 
Baking powder. Southern Soda Works Company" 33,907 
Cameras, panoramic. Multiscope and �'i1m Com· 

pany.. .. .. .. ...... .. .. .. ... .... ................... 33,90( 
Cement. Portland. Francis & Company ........ , .... 33.922 
Chocolates. certain named .. R. Lindt. F'lls ..... " . . •  33,910 
Cocoa, powdered or breakfast. Walter Baker & 

Company .. .................. ...................... 33. 911 
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pally.. .. . . .. .... ........................ .. .. 33,908, 33.00.1 

�l�\��o�"c "�;rJb�����1i' cure: oo'1'�hli��' ilai� 33,00) 

Grower Company .................................. 33.915 
Hardware. certain named. Gray & Dudley Hard-
T'inrr:��t������
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I ,ubricatin/l compounds, A. Cook'� SOIlS ., .......... 33.919 
Medicines for intern",] . and external application. 

Manila Dru� Company .............. , ..... "" .. ,33.916 
Paint. coach and carria�e. Mound City Paint and 

Color Company .................................... 33,!r2l 
Perfumes and soups. L. T. Piver & Cie .. """,."" 33,9U 
PoJisbin� compounds. certain named. National 

Polish Manufacturmg Company ... ,." ... , ...... 33,920 
Pottery. certain named. Grueby Ifaience Com-
Phfr�tice'uiicai' and' d'te'teticai' j:;reparati;,i1: 1"ar'- 33,

905 
benfabriken of I£lberfeld Company .............. 3.1.9J:l 

Rope dressing. H. Cbannon Company ............. , H.'1.!f.?:i 
Salves, J. W. Goslin ........... ............ ............ a a,�18 
Silverware, certain named. Gorham Manufactur-

ing Company ................................ 3.,,002, ilil.�12 
SUlZ"ar and sirup. maple. A. A. Low ..... " .......... , aa.!H2 

L A BELS. 

•• Arboreal Natural White Cherrie�." for canned 
g-oods. Unit.ed States Printin2" Company ....... ,. 7, 24 4-

•• Ba8ket Natural Strawberries." for canned �oods. 
United States Priuting- Company ... ..... , .. ,." " 7,248 

.. Checker Board Natural Hed Raspberries." for 
canned Roods. United States Printing Com· 
pany ...... e.ee . , . . . . . . . . . . . . . .  , • • • •  , • • • • • • • • •  ". , , ,  • • •  7,2bO 

" Golden Hollv Leaf Natural While Cherries." for 
canned goods, United States Prilltin� Com-
pany ......... ................ , ... ,

'
, ...... ,", ... , .... 7,24ti .. Golden Maiden Hair Natural Red Haspberries." 

for canned �oods. United States Printing Com-
u G�rdlri" MOire' Anti'qu''; 'Natural' ·Stj.·aw·berr

'
ies:,; 

7,252 

for canned goods. United States Printing Com-
pany ................................. ............ ... 7,241 

. .  Golden Moire Antique Natural Whole Apricots." 
for canned �oods. Umted States Printin� Com-
pany ...................................... .......... 7,2 11 

.. Golden Square Natural \Vhite Cherries," for 
canned �oods. United States Printing" Com-
pany .......... ........ . .... ,.,' .. " .  , ......... , .. .. . 7.245 

.. Hi�h Life." for a tonic. J. S. Jolly ............. .... 7.239 
.. imperial Sour Mash Whisky."for whisky. Dieter 

& Sauer .............................................. 7.240 
" Klondike Ko1f Kure." for a medicine, A. S. Lewis 7.238 
., Lattice Natural Strawberries." for canned goods. 

United States Printin� Company .............. . .. 7.249 
.. Natural Select Lima Beans." for canned �oods. 

UllIted States Printing Company ................. 7,25a 
" Natural SUJlar Corn." for canned goods. United 
h R��aU:ia:�
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7,254 

canned goods, United States Printing COIll-
pallY ... , .. , .. .. , " ... , ... , ... , , .. " "  ...... , , .... , ... 7,251 

.. Red. Maiden Hair Natural Whole Apricots," for 
canned g-oods. United States Printing Corn-
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ing Company .......... ,,, .. ,, ........ ,,' " .. 7.258 to 7,260 
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goods. United States PriIiting Company ......... 7.242 
U Ye Colonial Papers, " for writing paper, Edward 

Malley Company .. .......................... ...... 7,237 

PRINTS. 
"Rlgby."for cbmrs. D. E .  Holland .................... 189 
u 1'he Heal Carbon Battery." for carbon batteries, 

National Carbon Company .......................... 190 
" You Can Trust Your Neck on a Miller Ladder, " 

for ladders, Miller Ladder Company ............... Ull 

A printed OOpy of the specification and drawin!< of 
any patent in the fore�!Oing list. or any patent in print 
i!Hmed since 1863. will be furnlshed. from this office for 
10 cents. In ordering please state the name and number 
of the patent desired. and remit to Munn & Co., 361 
Broadway, New York. SpeCial rates will be given where 
a lar�e number of copIes arA desired at one time. 

v���r:1��'!lva��nt\:'e rr:::�':,�fo� =�eg, �b:�'i,�� 
lroing Ii.t, provided tbey are simple, .. t .. COlt of t40 each. 
If complicated tb .. cost will be a little more. For foil 
instructions addres8 Monn '" eo., 361 Broadw .. ,., New York. Other toreqrn patenta mar &110 lHI obtII\JI� 

by covering Furnace and 
Heater Pipes with 

AMBLER ASBESTOS 
AIR CELL COVERING 

Estimates and samples can 
be had for the asking. 

The New Light 
Brighter than Electricity. 

ACETYLENE GAS 
Student's Lamp. 

This reading outfit is in succes�ful opera­
tion �.all over tbe world. and is hi�hly en­
dorsed. by Professor�, Lawyers, Doctol s, 
Professional Men and Students. 

It co�tl!J � cent per hour to operate 
and it emits Rs mach light as three 
electric lamps. 

It is perfectly safe and anyone can ope� 
rate it. No experience required. Burns J4l:L�. 
��el;
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this handsomely finished. outfit. wb.ich in­
Cludes lamp and generator complete. upon 
the receipt of 

PRICE,. $5.00 
IT Sent.! for circular. 

E LECTRO GAS LIGHTING CO., 
Largest Acetylene G as Factors in America. 

Address all letters : 
G. L HOGAN, Manager, 

288, Broadway; New York, U. S.A. 
. . . � . 

Draught,smen wanted on Mill Macbinery and Machine Tools. Apply. Bethlehem Steel Co., South Bethlehem, Pa 

W ANTE· D Box Nailer to drive at least el"ht 
. No. 14: larlle head wire nails, � in. or lon,:rer. Address Palmetto Fibre Co., Frederick; Md . 

WANTED-Sales A.:ency or State Rights of reliable salable patented articlesj money advanced i Rank refer­
ences ; write, Brickell & Co., 80 Wall Street. New York. 

Ambler Asbestos Air Cell Co., TU R 81 N ES rrSendfor Circular "M." 
23 Dey Street, New York. JAS. LEFFEL & CO, !o!1,riI1Kfield. OhIO, U. S. A.. 

Best Rull·ng Machl·nes ICE llIACHINES\ CorIis!, Engines .... Brewers' 
, and Bottlers Macbmery. THE VILTER 

Hand and Power, with or without the I _ .
. 

_ 
.. 

��!'-'G. CO .• b'99 Clinton Street� Milwaukee, Wis. 
BURROWS IDEAL AUTOMATIC STRIKER 

and LAPPER, D'AMOUR & LlTTLEDALE MACHINE CO. 130 WORTH ST .. NE.W YORK .. 
IDEAL BEAM STANDARDS lUachinery, Tools. Patterns, Models. 

IDEAL INK FOUNTAINS, 

M
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S &EXPERIMENTAL WORK. 

and IDEAL CRANK, apply to Inventions developed. Special Machinery. 
E. J. PIPER. Manufacturer. Springfield, Mass. E. V. Baillard, 106 Liberty St •• New YOI'I<. 

50 YEARS' 
EXPERIENCE 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whethel ' an 
invention IS probably p,ltentable. Communica· tions strictly confiden tial. Ilannhook on Patents 
sent free. Oldest agency for seetHing ,.mleIl18. 

Patents taken through �IUllh &, Co. receive 
special notice. wit .hout charge. in the .. 

Sti�ntifit Jlm�ritan. 
A hallliRornely illustrated weekly. J�argest cir­
culatlO.1l of any Flcientitlc journal. Terms. $ 3  a 
year: 10ur montbs. $1. Sold by all newsdealers . 

MUNN & CO.3SI Broadway, New York 
Br""cb Office. b'25�' St. Wasbin!<toll. D. C. 

The 
WOOD 

incubator on a 
s m a  II sea Ie. 
Fifty e g g  c a­
pacity. Heat, mol8ture and ventilation 
automatically and perfectly controlled. 

Price only 87. 
Send for the Wooden Hen noo]q 

mailed free, togetherwitha book about the 
EXCELSIOR INCUBATOR, to tho8e who 
name this paper. . 

OEO. H. ST AHL, IlIinol •• 

POULTRY �Ac�:i�p��
ust

�:��1'2!g�f��4 
trial, 10 cents. Sample Free. 14-page practical 
poultry book free to Yearly subscribers. Book 

. 
alone, 10 cts. Cataloque of poultry books free. . �OULTRY ADVOCATE, S yracuse, N. Y. �_ : 

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-By G. M. Hopkins. Des.cription of a small elec­
tric motor devised and constructed with a view to aSi'list­
lng amateurs to make a motor which mi�ht be driven 
with advantage by a current derived fromn rlflttery, and 
which would hav� sufficient power to operate a foot 
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JeAN SUPPLEMENT, No. 641. P,ice 10 cents. To be 
bad at this office and from all newsdp.alers. 

i��i::CI�: lTYP£ WHEEL8. MODELS &..EXPERIMENTAL WDRK.6MAU.MACt11NERY 
_�'lEl.T'E& 8r:E.TC. "EW':O aTErtClL WORKs 100 NAaaAU S! N.", 

FOR STEREOPTICONS AND SLIDES 
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UNITED STATES PATENT g� ��'i.'fe� 
I 
ty applia.nce for high speed steam engines. Established 
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D. L.HOLDEN 
1336 BEACH St. PHILADELPHIA PA 

RSEGEALED ICE MACHINES 
S[l FIRST PA E 5(!EN11rl( AMERICAN SEPT 2 lJ9� 

l'AL1UER Stationary 
and liarine Gasoline En-
���so�ndE������,

es,���� 
in�n���eg. for catalog. 

PALMER BRO!'!., MIA NUS, CONN. 

MERITORIOUS INVENTIONS 
IInanced 0 r patents sold outright. Capital furnlsbed 
for Jlood enterprises at 5 per cent. Stock companies 
formed. and influential directors procured. Stocks aud 
bonds sold. We transact all businpss on commIssion 
strictly. No advance fees. P ETER WHITNE Y, 100 
Broadway, :-Jew York. 

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

S3'" D S 
Sendus your&Ol_ 

a ay ure .ndwewill,howy •• 
howtomakel3 ada, 
absolutely sure; we 

f.!l"t"nish the work and teach you free; you work ill 
the locality where you live. Send us your address and we wiD 
explain the business fully; remember we guarantee a clear pro-
fit of t3 �oJ' every day's \York, absolutely sure, write at once. 

SOUL JlANUFA�TURING CO •• Bolt • 1_ DETROIT.lllen. 

31 0 First Premiums 
Awarded to the PRAIRIE STATE INCUBA TOR .. Guaranteed to operate 
in any climate. Dend for catalogue. 

P1UIIlIK ST.4TB_INt:UIl.lTOR co. Homer t:1tl,Pa. 

Gentleman of commercial experience in foreign coun ... 
tries speaki ng correctly Spanish, French. German and 
�f�!;�r �O:�?tf���
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., Energy," care SCipntidc American. New York. 

METHODS AND INSTRUMENTS USED 
in Astronomy.-An illustrated description of the teJe­
scopes in the Lick and Paris Observatories 6 iJ(ustra­
tions. SCIENTIFIC AM ERICAN SUPPLEMENT 1 I-..!O. 
PricelOceuts. Forsale byMunn & Co. and all news­
dealers. Send for new 1897 catalogue. �. � A��!��e���l f����a�!.S. . . . A new burner for STEREOPTICONS. Highest C. P. possihle. 

State Line Talc Co., Chattanooga, Tenn. 

FOR SALE-��::�s�':e.(�hi�t
t
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tire front of a building in two minutes. The best thing 
ever in vented. Price $5,OOJ j $1 OOJ cash; balance favor­
able terms. Chas. P. Bennett, Colorado Springs, Colo. 

F S I Steam Engine built by the Watts 
or a e Campbell Company, of Newark. 

N. J. EnJ;dne con'::!lists of two hori­
zontal condensing Corliss en,rmes 

coupled to one shaft, with vertical air pump driven from 
crank pin. Tbe cylinders a.re 28 in. bore, 00 in. stroke. 
Belt wheel i. 26 ft. dla. by 114 in. face. Gross wel!!ht is about 2"..!5,OCMJ lbs. Can be seen in operation now; 
f�o���
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FOR SALE-One:lO horse power horizontal, tnbular 
boner with pumps, Inspirator, heaters. etc., and one 
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Gj Brass Band l 
I.8tp1UIleDta. D ...... ., Uall'o ..... & !!uppll_ Write for oaW.,.. 64/i . m ... tratlO1lL F REEl It .1_ Mu. lie IUld lutna"'loJU tor lIow __ 

LYON. HEALY, . "A�... WICl.t.ect. 
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