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A Marvel oj Oheapness a':';' of Useful Knowleag. in a Small I Space. 

MOLESWORTH'S POCKET BOOK 
W. C. WREN'S I ROOTS' NEW IRON BLOWER 
1. Grate Bar, , 

I 

CIVil AND MECHANicAL ENGINEERS. I 
JUST )'UBLISHED. I 

Pccket Book of Useful Formulre and Memoranda for I 

Manufactured by I D, S, CRESWELL, i 
Ea.gle Iron Foundry,' 

81ft RACE S'l'., 
PHlLADELl' iliA, I'A. 

Civil and Mechanical Engineers. By Guilford L. ___________________________________________ _ 
:f�����?'6gierft����ri'fig:��:�i��tt�� ��y��riil�ff: CIV1I, �EC�;\.NlCAL, AN)) MI!,ING E�-
way. Cheap Edition . full bound in leather. pocket book �. INEEIUN G af tbe Rensselaer I oh·�e ch,.'.c 
form red ed)es Price $1.00 free oj postage to any part of Ill.tl tute, TroY, N. Y. The oldest engmeerm!. the .World . · 1 
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ROOFINe. 
For steep or tlat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free. 
Agents Wanted. T. NEW. 32 John street, New York. 
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mastered by any one possessing little ID Dre than a mere Address STINSON & Co., Portland. Me. 
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-&r�'rks�if�l work: i] � Wheels Friction Alloys Workshop Receipts Boilers I Foot and Power Lathes, Drill Presses 
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Wheels, Wind Mills, Screw Propellers, Pumps, Cranes, ! .n. � '.1' � �o LI5".ioiI�_�:... Wei�ts and Measures, Logarithms, Elasticity, Strength I �:l�"�g�eO
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MEAS \\2 C.UB. FT. 
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t
s,Oeo:�;��t� �l�!��r���t��,e:� Knots and i artisans. Makes a perfect bed. No mattress or pillows required. 

We also publish' 331. U3. 135. �lIJfI'�!�P F�nf�t�eet. �ri'�\1�:�t,.�t,�t�
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The Railway Huildel'. A Hand-book for Estimat- �.61_ Cincinnnti, Ohio. ening. It is just the thing for hotels,f'ffices,cottagcs, ing the probable cost of American Railway' Construc- camp-meetings sportsmen etc Good for the lawn tionand equipment. Hy Wm. J. Nicolls, CiVIl Engineer. i P d I Piazza, or H cooiest place in the house." Splendid for in� 
plustrated PlC engravings especially full upon the most Ion � s To 0 S valids or children. Sent on receipt of price, or C. O. D. 
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Among the Contents are-Chap. I. Field Operations.' 
DAVID W POND W 

' 

M' Minnesota, Missouri,and Iowa. :-:endfor circuUtrs. 
n. Preliminary Surveys. III. Cost 'if Earthwork. IY.' ore ester ass H. W. LADD, 108 Fulton St .• Boston; :mCanal St., N.Y.; 
Permanent Way. V. Frogs and Sw.tches. VI. Eq U lp- . , , .  9Zl Arch St •• Phlla.; and 94 Market St .. Chicago. 
ment. VIl. Devots and Structures. ------_____________________________________ _ 

pr The above, or any of our Practical and Scientitlc � ..... �'T'T '& rrw_ � c:::I! Eteam and Hand Power. CLEM & MORSE, 411 &413 Books, sent,free of postage,at the pub,icatton prices, to � ..&...I "-::'" " � -.lL- '--' ��, Cherry St., Phila., Pa., and 108 Liberty St., New York. a
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branch of 'l'echnical Literature, sent, free of posfage, to 
a
�lP��lJ>e�;�} i�[

lgCIENTIFIC AMERICAN are particu
larly invited. to app lv, by mail or otherwise ,  tor th ... 
catalogues . 

HENRY CAREY BAIRD & CO .• 
Industrial Publishers, Booksellers, and Importers, 810 'VAL:\,UT ST., PHILADELPHIA, PA. ----

W· DEAN BROTHERS, 

. 
';:" Steam PnmD Works, 

L • ' • ' . INDUNAPOLIS, IND., 
�"' ........ ....-oo>: Manufacturers of 

BOILER FEEDLRS AND PUMPING MACHINERY, 
FOR ALL PURPOSES. 

Send for new lIlustrated Catalogue. 

ltUPT·UB.E 

THE LARGE:ST MACHINERY DEPOT 
IN AME FIICA. 

STANDARD MACHINERY FOR ALL PURPOSES. 
H.B.SMITH MACHINE CO. 
ESTAS: 1849. 92 5MARKET ST. PHILADELPHIA. 

STOP ;��o��f��:�: CATARRH 
HOME TREATME�T. NO CHARGE FOR 

CONSULTATION. The fearful effects of 
Catarrh on the system can be stopped. Childs CatdJ"rh Treatm ent is the only known means 
of positive. permanent clIre. Send for dis" 
cription, terms. etc. Address 

Rev. T. P. CJ.III�DS. Troy. O. 

outfits from $3 to $li00 
� .... ,."",v,eR of type. Catal o gue and 

.... " p.n''''pil price free. 
H. HOOVER, Phlla., Pa. 

WILEY & RUSSELL M'F'G COMPANY, 

NO'V REA DY-'I'heNe w Etli tioll ofT,·all[will e '. (:ivil El1gineer'liI Pocke t Honl,. lZmo. 691 pages, 
illuskated with 680 engravings from original designs. 
Fifteen.th thousand. ReviRed, corrected, and enlarged. 
E. CL.A!XTON & CO .• 930 Market St., Philadelphia. Pa. 

BIBS'S 
Celebrated Original 

BALTIMORE 
FIRE-PLACE HEATERS 

To warm upper and iowerrooms. 
The handsomest, most economica.l 

Coal Stoves ill the world. B. C. BIBB & SON 
Foundry Office and Sale�rooms! 

89 and 41 Light Str�t, 
Bultlmore, Md • 

llA.RBJ.I:IZED SLATE MANTELS. 
(J:::J' Send for OircUZara. 

FOVlVD 
THE STEAM PUMPS MADE BY 

VALLEY MACHINE CO., 
EASTHAMPTON, llIASS., 

Are the best In the world for Boiler Feeding 
and other purposes. 

THE BAKER BLOWER. [FORCED BLAST.] 
The revolving parts are 

all accurately Balanced. 
Warranted Superior to any 

other. 
WILBRAHAM BROS, 

No. 2318 Frankford Avenue PHILADEJ,PHIA, P A. 

SNOW'S BEST 
Water Wheel 

Governor, 
MANUFACTURED BY 

COHOES IRON FOUNDRY AND MA{!IIINK CO •• 
COHOES, N. Y. 

GREAT IMPROVEMENTS 
¥if" SEND FOR OUR CATALOGUE. � RECENTLY MADE IN 

Steel Castings �o��S�LN�ILe�E o�,�!NP}��� 
From l& to 15,000 lb. weight, true to pattern. of unequaled PHOSPHATE ROCK, & (HEMICALS. 
strenlrth, toughne ... and durability. 15,0:JU Crank �hafts We cOIllpel Q.uartz to jl';rind Q.uartz. 
and lIT,OOO Gear Wheels of this steel now rnnning' prove Addrel!'" tor new ,·ircular 
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other Steel Castings. Send for BAUGH & SONS, Philadelphia. 

. P ",,- "I" E N rr COLD ROLLED 
" SHAFTING. 

The fact that this shafting has ,5 per cent. greater 
�\�e���hu�e����:i�fu�dgu�t�dl;l��Jg�t

g
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We are also the sole manufacturers of the C1<:Lt':BRAT1<:D 
COLLI X8' P .. \ 'l'.COUPLIX G, and furnish Pulleys, Hangers, 
etc., of t.he most approved styles. Pr1ce list mailed on 
application to JONES & LAUGHLINS,' 
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Geo. Place Machinery Agency, 121 Chambers St., N. Y. 

SASH DOVETAILING MACHINE. 
Mortisers and Borers, Tenoning 

chines; also, a large variety of ('HE,,;�iER STEEl. CASTINGS CO" 
407 Library S t., Philadelphia. Pa. 

.,.Planers, Moulding Machines. 
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" - Machines. Blind Rabbeting Ma

5 0 B EAUTI FU L ALL NEW DESIGNS of But- . other wood working machines 

POSITIVE BLAST. 
IRON REVOLVERS, PERFECTLY BALANCED 

IS SIMPl.ER, AND HAS 
FEWER PARTS THAN ANY OTHER BLOWER. 

P. H. & F. M. ROOTS, Manuf'rs, 
CONNERSVIl.l.E, IND. 
O G A \ 6 Cortlandt st , } S. S. TOWNSEN , en. gt, I 8 Dey Street, NEW 

WM. COOKE, Selling Agt� 6 Cortlandt Street, YORK. 
JAS. BEGGS & CO., Selling Agts., 8 Dey Street, 

",SEND FOR PRICED CATAl.OGUE. 

. . //.  
Blind Stile Mortising and Horing ;.,�a:chines will mor

tise two Blind Stiles at once for Fixed Slats, in all kinds 
of wood, regardless of knots, making W per minute, 
leavinll them clear of Chips, and will bore for rolling 
slats, 150 per minute. :\. BUCK, Lebanon, N. H. 

WITHERBY, RUGG & RICHARDSON. Manufacturers 
of Patent Wood Working :vtachtnery of every descrip
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball &; Co .. Worcester. Mass. Send for Catalogue. 

VOLNEY W. MASON & CO., 
FRICTION PULLEYS, CLUTCHES, and ELEVATORS, 

PROVIDENCE, R. I. 

DRUNK��.���';; OPIUM ���.l� 
geon. C. & A. R.

B
i I;��tR;I1�' ����s Ni.�e. Sur

-
�.A. T:JilN"T 

Steam HOistmg Machines 
Four Sizes-4 to 10 Horse Power 

The Four Horse Power will raise 
1,200 lb. 150 feet per minute. Other 
sizes in proportion. 

NOBLE &, HALL, 
ERIE, PA. 

Steam Fitters' & Plumbers' Supplies. 
STURTEVANTS' FAN BM)WERS. 

ALBER'!' BRIDGES.46 Cortlandt Street. New York. 

�\� C;A.RY &'�M QE� � 
,sTEE IRE OF,Gv[j(SCRIPTION � � 
234 J c�ST. EVERY & sTE[L SPRINGS. NEl'JYORK CITY 

C'/iQi["' Dl[))I'Ii'JtJ«TI�AND CLAY RETORT,S ALL SH�ES. 
Ij���� !Q)M\L�C". =BORGNER & 0 BRIEN."'=::-

23 � ST, ABOVE RACE PHILADELPHIA 

breast, Pinks. pansi!;.
r
�OI�r:,

g
�.:'dtl?tO!;O��S�:�d ... � '  manufactured by 

CbromoCards, name on.lOc. Card Mills. Northford, ct. LEVI HOUSTON, iUontl[ome l"Y, Pa. $ 55 66 Agents' profit I"''' wee I •• Will prove 
__________________________________________ I it or forfeit $500.00. Outlltand Sam-

RUBBER BACK SQUARE PACKING. l����:��::�,l��:�o:�;���e:����:�� MACHINISTS' TOOLS. 
NEW AND IMPROVED PA1'TERNS. 

Send for new illustrated catalogue. 
Lathes, Planers, Drills, &0. 

NEW HAYEN lUANUFAC"I"UltIN(;; CO., 
�ew Ilave .... Conn. 

MAOHINERY, 
For Iron and Wood Workers. Hnntl Tools anti ",up-
plies. O. L. PACKARD, Milwauk e e, Wis. 

$6 6 " week in your own town. Terms llnd $5 outfit free. A ddresB H. HALLETT & Co., Portland. Me. "The 1876 Injector. " 
Simple, 
valves. 

Durable, and ReliabJe. Requires no special 
Send for Ulustrated circular. 

W:U. ,,;ELLER8 & CO" I'hila. 

BEST IN T HJ<: WORLD. Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 

For Pac\iing the I'iston Uods and Yalve Ste",. of Stea", Engines and I'unll", 
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cre����i'¥���\�� is made' lengths of about �O feet. and of all sizes from )4 to 2 inches square. 
JOHN H. CHEEVER, T.'cns. i .... :" YORK n.:L'l'lNG &. PA()KIl\G CO., 37 & S8 Park Row, New York. 

'-VAN TED. 
A pair of SECONI)'HAND HOIS'I.'[NGENHINES, in good order. Cylinder. 8 or 9 in. diameter by 1 2 or 15 in. 
stroke. Address LARiMER CoKE WOHKS, Larimer,Pa. 

$12 A WEEK. $1211 dayat home easilymade. Costly 
outfit free. Address TRUE & Co .• Augusta. Me. 

Send for CirC1Llar& Price List · TEL E P H 0 N E �\v!':S t::
t
:;'�f:� 

COPE & MAXWELL M'F'G '·II'''-'''IIL--. 

Ne,,' and IIDproved St�'l .... 

STEAM PUMPS 
- AND -

BOILER FEEDERS. 
"THE BEST M.-tDE." 

Address HAIIIII.TON. OHIO. 
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FOR SALE. 

: REA 'f'I'Y'S ORGANS, 18 useful stogs, 5 sets reeds. r , only$6,'i. PiRllos,!Kl'la up. prlllus. ' CatalogueFRIOE. Add r ess BEATTY,Washlngton. N .T.' 

Circulars free. HOLCO MB & CO .• Mallet Creek. O. 
Agents wanted C"'4� 50S' M. SPF.NCF.ll. 
Sells rapidly. t .  ..:I � 112 Wash'n St., 

Particulars free . 0 N '" Boston, Mass. 

leffel Water Wheels, 
With recent improvements. 

Prices Greatly Reduced. 
8000 in successful operation. 

rmE NEW P AIo!PlILE� FOIl 
Sent free to those 

James Leffel k Co,. 
Springfield. O. 

110 Liberty St., N. Y. City. 
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in SCIEST IFIC AMERICAN St!PPLE:\JEXT. 116. Price 10 cents. '1'0 be had at this office and of all newsdealers. 

PATENTS. 
MESSRS. I\IUNN·& CO . .  in connection with the pub

lication of the SCIRNTfFlC AM�:RICAN, continue to ex
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of bllsines. they have had thirtY:five 

years' experience. and now have "nequaled facilities for 
the preparation of Patent Drawings. Specifications. and 
the prosecution of Applications for Patents in the 
United States, Canada. and Foreign Countries. Messrs. 
MUlln & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels. Reisslles, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt
ness, on very reasonable terms. 

A pamphlet sent free of charge. on application. con
: mining full information about Patents and how to pro
cure them; directions concerning Labels, Copyright.s, 
Desigils, Patents, Appeals, Reissues, lp.:frigements, As· 
signments. Rejected Cases. Hints on the Sale of Pa-
tentR, etc. 

We also send. free of char!}e. a Synopsis of Foreign 

MACHINERY 'WOODWORKING MACHINERY ::::��;:::�:;:::ihl?§�I�:i��:;"' . . I .  � , . ,I BRANCH OFI'ICE.- Corner of F and 7th Streets of every deSCriptIOn. 121 Chambers and lOS Reade Sts... For R�.lroad ShQPs Planing }hl1.s� Car Builders. Cabinet. Carriage. Sash, Doo�, and Blind Makers. . .  ' 
New York. TnE GEORGE PLACE MA.CHINERY AGENCY. !S. A. WOOD!S MACHINE CO., 11� nigb St., B08toD! 91 Libert)' "t., N. Y.I 01 S. Canal St., Cbicago. Wasbwgton, D. C. 
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