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ENGINEERING INVENTIONS. An automatic register for grains, Reeds, and '[ the;Iast, pull the upper over and hold it on the last, 

A method of operating trains on cable rail- other substances has been patented by Mr. John Wher- wbile an automatic tack feeding arrangement and ham­

roads has been patented by Mr. Paul H. Mayor, of ry, Jr., of Putnam, Ill. 'l'here is a grain register in a mer fix the npper under the desired straiu to the last, 

Owego, N. Y. This invention covers a special combin- two-compartment case, with an adjllstable guide plate i in close imitation of hand lasting. 

ation of the cable and locomotive systems of propul- connected by levers and rods, with hinged bottoms hav- I Afire escape has been paten ted by Mr, 

sion, and is mainly designed to ve applied to steep ing elastic bars epgaging with weighted scale beams, I Thomas B. Peacock, of Topeka. Kansas. It is an in­
grades, but is also applicable to varying grades, where so arr�nged as to m:"sure grain, seeds, etc., as they expensive apparatus, consisting of a car suspended by 
an incline is interrupted by levels, contrary grades, et". come from the thrashmg machme orbm. a rope, combined with a ring and pulley adapted to 

An alarm sigllal for hot journals !Jas been A pea tlJrasher and cotton opener has been bellr against a suspension rope; and with a lever and 

patented by Messrs. Oliver H. P. Cornelius and Georae patented by Mr. Calvin H. Simmons, of Munford, Ala. puJley also adapted to bear against the rope, so that a 

H. Turner, of Turner, Ore. A thermometer is suitably There is a perforated sheet metal or woven wire con- number of persons can safely and rapidly escape trom 

placed in contact with a journal bearing, with which is cave, with spikes or teelh, and a revolving shaft with a burning building. 

cnnnected a wire from a battery, so that when the mer- other teeth, preferably bent or curved reversely, to hold A scaffolding bracket has been patented by 

cury reaches a certain point a circnit will be closed and straw, lint, etc., away from the bottom und walls of the Mr. Mark N. Knight, of Skowhegan, Me. It is formed 
an alarm signal sonnded. 

. case, ke�ping the perforations open, throngh which the of two pieces of timber with notched edges, one having 

An improved pitman box has been patented 
peas, gram, etc., escape. at its upper end a pivoted link through which the outer 

by Mr. Fenner Darling, of Franklin, Mass. The inven- A thrashing machine has been patented by piece of timber can be passed, or which link passes 

tiou consists principally of an inner sleeve placed npon Mr. Andrew T. Hawley, of Alton, Ill. It is intended to throngh a slot in the other piece of timber, making a 

the wrist pin, the sleeve being adapted to be revolved prevent waste of grain and thoronghly sepllrate the lat- bracket simple and .troilg for staging and scaffolding 

intermittently by the movement of the pitman, so the ter from the straw. There is a heavy beater adjoining in rooms and On buildings. 

wrist pins of the pitman box"" are relieved of part of the thrashing cylinder and revolving in an opposite di- A pneumatic coal cleaner has been patented 

the wear and retain tbeir cylmdrical form. lection, with a light beater above and in rear of the by Mr. Amour Sottiaux, of Strepy-Bracqneguies, Bel-

An improved cal' door fastening has been 
heavy one, bnt revolving opposite thereto, so the straw g1nm. In connection with a case having an open side 

patented by Mr. Jacob Rhnle, of Pittsburg, Pa. A hasp 
will be received from the cyl�nder by the �eavy beater and receptacles across its bottom, with means for in­

with a hook end and a slot at the opposite end is held 
and thrown npward, and as It falls be snbJected to the trod�lcing n:aterial at. its upper part, is a contrivance 

on the door by passing its hook end throngh an eye 
i ilght beater. admlttl.ng aIr at varymg pressures, by which, as coal 

bolt in the door frame and passing a staple in the door 
•• • ... dro?s, It may �e separated from dust, and from stones, 

throngh the slot in the opposite end of the hasp where- MISCELLANEOUS INVENTIONS. S ChIsts, or slates. 

npon a bolt or the hasp of a padlock i.� passed throngh A fertilizer distributer has been patented 
An improved button has been patented by 

the 8ta�le on the door. Mr. William W, Deach, of New York cit . This inven-
by �r. Angnstine Reger, Of. Somerville, N. J. 'l'he in-

An Improved 001' coupling has been patent- . . f . Y ventlOn conslstsofnpaIl wIth a perforated bottom, on 
tIOn consIsts 0 a blltton WIth a transver"e aperture in who h . . h t . .  

ed b y  Mr Frank L McQ,uiston of Greencastle Iowa th h k . t h' b b '  
IC  IS a cover wIt aper ures III ItS lower edge, 

The inve�tion pro�ides for a d;awhead having a;tached I h
e.s

h
an , 

b
Ill 0 w I

d
c

th
may e receIved or through throngh which the fertilizer escapes to and drops 

w IC may e passe e pomt of a pm. through th rf t d t f b b tt . 
a crossbar provided with bearings, ill which slide. a rod A ' . e pe ora e par 0 t e o om; a cone IS 

with stop pins and a spring and carry ina a conpling pin . .  horse detacuer has been patented by Mr. also prOVIded for, to be fixed to the nnder side of the 

bent to pass horizontally t�rollgh the dr�whead, the de-
WillIam M. Walker,.of Ful ton, Ky. This is an improv- bottom, with its apex at tue bottom. 

vice being ",pplicable to a car witb ordinary couDlingsby 
ed deVIce for detachmg the trace and shaft of the car- An improved glove has been patented by 

using a link matle with a half twist. 
- flage, W

d
lth a

b
ioo

l 
t lever arrangement for working the Mr. S. Oscar Parker, of Littleton, N. H. This inven-

. same an a ra <e. t' 'd f I' . 
A cokmg fnrnace has been patented by MI'. . lOn proVI es or a pecu lar cnUmg of parts and arrange-

Arthur R B H,ltaw<vI' of Zabor Up S'I' Ge 
A cow bolder has been patented by Mr. ment thereof, so there will be a double thickness of 

. . '" "- , ze, per 1 eSla, r- Ch I C J h J 
. .  . 

many. Between a series of coking chambers are gas 
ar es . ' 0 nston, of 

. 
achon, MISS. �t consl.ts of leather on the Wrist over the pnlse, and there is a bnt· 

cham bers into which gas is passed fro th 'k' 

I 
two seml-c)' lmdrlcal sectIOns or caslllgs hmged to each ton pIece for the opening at the wrist which strengthens 

, m e ('0 mg other at tb d' " d '  h' h '  h I d 
chambers. the gas chambers having openings in their . e a Jommg �n s� mto .w lC sectlOns the t e g ove an gives it a better appearance, with other 

bottoms leading to transverse channels c t' 
coms are placed, and IS Simple m constructlOn and IIdvantages. 

, onnec mg , cheap A • d b  1 with longitndinal channels below the gas chambers, so • . • 
n Improve 00 I: case has been patented 

the ga.es will circnlate until exbausted, and thus all be A hive cltrt or hand cart, speCIally adapted by Mr. William A, Smith, of Wilmington, Del. This 
consumed as the coal is converted into ooke. for shifting bees from place toplace, has been patented invention provides special devices for locking books in 

A roasting furnace has be';n patented by 
by Mr. CharIeR R. Tbompson, of FortOm�ha, Neb. The book cases, and may be fitted w ith equal facility to an 

Messrs. Newman A. Foss and John M. Gray, of Clen-
h�ndles of the cart se�ve as levers for hi tmg th� bee open front case or .to book cases having their fronts 

denin, Montana. The object is to improve roasting and 
h,ve on low h�ng carrIe':'s, so a heavy Illve may be lIfted �Iosed WIth eI t.her siJdmg or folding doors. The lock­

s'ag�ing furnaces, for which purpose a loug tube of 
and m�ved

.wltbont callmg for mnch �ntlayof strength. mg .frame is of vertical bars or monldings connected by 

boUer iron, lined with fire brick, is arran)l:ed between the A nppHlg attachment for SCIEsors bas been hOflzontal cross bars or mouldings. 

receiving chamber and the chimney, andsmaner in dia. patented by Mr_ Francis S. LOII,kerman, of Manokin, A steam cookel' has been patented by Mr. 

meter from the furnace to the chimney, witb inside Md. A caRing is secured to the nnder side of one of Hunson Maxim, of Pittsfield, Mass. The steam from a 
ledges, down which the ore falls in passing from one the bandies, and there is a ripping blade pivoted to and generator is carried in a spiral or back and forward nn­

section to the other, having a more complete expos- ad�pted to f.old withm said casing, in connection with der the generator, to be highly superheated, whence its 

ure to the beat. whIch a sprmg may be nsed or not as desired. open end is passed into the bottom of the cooking ves-

....• � A binding attachment for sewing machines sel, the heat being thoroughly utilized therein, and the 

MECHANICAL INVENTIONS. 

A circular sawing machine has been patent­
ed by Mr. George J. Kant"" of Emporinm, Pa, This is 
an improved construction and arrangement of parts for 
that class of circular sawing machines in which the 
saw frame is automatically swung into position by a 
cam, and the feed roller is also antomatically operated. 

A sk.!:in lacing and tying attacbment for reels 
has been patented by MT. George Grimshaw, Jr., of Pa­
terson, N.J. By this improvement time is economized 
the skeins are less liable to become tangled in dyeing: 
the thread can be more readily wound, and will be freer 
from knots than when the skein has been laced iu the 
ordinary manner after having been reeled. 

A boring gauge has been patented by Mr. 
Thomas J. Bnsh, of Lexin!.(ton, Ky. 'fhi s invention re­
lates to three former patents of the same patentee, and 
consists in adapting the gange to be held and the 
mean6 for holding it npon a railroad tie paraliel with 
the rail, so the intersecting diagonal holes for receiving 
the bent bolts may be bored in the tie at the side of the 
rail instead of crossing nnder it. 

A ratcuet wrench has been patented by 
Mr. Charles Wechsler, of Minneapolis, Mmn. The 
wrench head is provided with a system of concentrical­
Iy arranged angular sleeves or slides, of decreasing size 
to the center, bot which extend throngh the head to 
form a tight hand wrench on one side and a left hand 
one on the other, these sleeves or slides having recti­
linear slots, guided on pins, 80 they may telescope 
freely, and this head is combined with a ratchet handle. 

A machine for washing, scouring, and 
burring wool has been patented by Mr. James E. Sin­
clair, of Baltimore, Md. This machine covers aHlhree 
of these operations in preparing wool for carding, the 
fibers being first thoronghly separated and agitated in 
cold water, and from thence pumped into a sconring 
apparalus, where only a brief treatment with hot water is 
necessary, whence the wool is pumped into a onrring and 
picking apparatus, where it is rinsed in cold water and 
burred and picked, and then discharged from the ma­
chine in condition to be dried and then carded. 

••• 

AGRICULTURAL INVENTIONS. 

A horse hay rake has been patented by Mr. 
James M. Clark, of Greeley, Colo. This rake is adapt­
ed to be dumped by the rotation of the axle, and an im­
proved means is provided for holding and operating the 
tlevices for controlling the action of the rake. 

A hay stacker has been patented by MI'. 
James H. Johnson, of Greencastle, Mo. The object of 
I his invention is to facilitate the operation of stacking 
bay, which i. effected by a movable apparatus, whereby, 
when a borse is attached to the hoisting rope, a load­
ed fork is raised into an npright positioll, and the hay 
discharged upon the stack. 

An imp\'()ved plow has been patented by 
Mr. J. T. Ellyson, of Pleasant Plain, Iowa. In com­
bination with the mould board and a fianged bar se­
c�rtd tbereto is a slolted forked plate carrying a roller, 
dISk, and scraper at its forked end, lind tbere is a bolt 
on the flanged bar·for adju sta bly fixing the elotted up­
per end of the plate. 

has been patented by Mr. Robert Hilgner, of New Or- arrangement being adapted for cooking vegetables, 
Jeans, La. Thig invention covers a special construc- meats, etc., very rapidly. 
tion and combination of parts to make a sewing ma- A telephone call bell switch has been pa­
chine hinder as an attachment for gniding a binding to tented by Mr. Louis Townsend, of Evansville, Ind. A 
be sewed upon the edge of a garment. peenliar torsional spring tube is combined with the 

A fire escape has been patented by Mr. telephone support; and this spring tnbe is embedded in 
Robert P. Clark, of Philadelphia, Pa. A cage is sus- the walls of which the hox is composed; there is, also, 
pended by operatin(;( ropes from a horizontal traveler, a peculiar construction of the contact points, the tele­
said ropes passing over guide puUeys and being attach- phone snpport always having a solid electrical connec· 
ed to drums revolved in opposite directions by connect- tion with th(rcircnit wire. 
ing gear wheels, and operated by a crank, so the cage A fastener for fence W ires and boards has 
may be moved either vertically or horizontally. been patented by Mr. Charles E. Griffith, of Storm 

A clay pulverizeI' has been patenled by Mr. Lake, Iowa. This invention is principally for provid­
Lorenzo D. Ferguson, of Nashville, Tenn. The pulver- ing an improved means of attaching wire or board 
izing machine combines plain rollers and toothed cylin- fences to treee, and covers a device of slotted plate 
ders running at different speeds, so that the clay will combined with screw bolt, head, and bit, for holding 
not form in cakes or sheets as passed tbrongh, bnt will tbe members of tbe fence at a distance from {he post 
be thoroughly pnlverized, for making bricks or fine or trees. 
ware, 

A huller, cleaner, and separator has been 
pat.ented by Mr. William W. Jackson, of Bethany, La. 
This invention combiues a fan, incllned sieve, rotary 
toothed hnlling cy1infler and stationary toothed case, so 
deviRed and constructed as to make a si mple and effect­
ive machine for stripping or clearing the hnlls or pods 
from peas, beans, etc., and separating the same. 

A supporting roll for window and door 
curtains bas been patented by Mr. J olm A. Browne, of 
Philadelphia, Pa, A socket is lixed to one side and a 
screw ping to the other side of the casing, in line with 
each other; then one end of the rod is inserted in the 
socket and on the other end is fixed a socket nut, which 
is screwed npon the screw plug. 

An adjustable finger ring has been patented 
by Mr. Benjamin Lewkowitz, of New York city. In 
combination with a stone frame with inclined pock­
ets on the sides is a removable shank,Its ends passing 
iuto the pockets, the shank being held in place by 
screws passing throngh the edges of the pockets and 
adapted to bind on t.he edge� of the shank. 

An improved grain drier has been patented 
by Mr. William H. Applegate, of Atlantic, Iowa. There 
are special constructions of grain passages, discharge 
valves, alld heatillg apparatus, with provision for the 
escape of moistnre, and for the air heated from beluw 
to ascend about the grain passages, also for the escape 
of any dust. and for maintaining a free air inlet. 

A lire escape bracket has been patented by 
Mr. Charles Murdock, of New ROChelle, N. Y. This is 
an improvement for use in connection with the fire es­
cape pat"nted by the sam� patentee last year, and 
covers a special construction of bracket to be attached to 
the window casing or wall of a bnilding, to admit of its 
being folded down to or swung a way therefrom. 

An improved elevator has been patented by 
Mr. Riley L. Davis, of Mooresville, N. C. This is a 
novel arrangement and combination of parts for eleva­
tors with adjustable scaffolds on the lazy tongs princi­
ple, additional pairs of lazy tongs being used, their 
knees connected in a fiexible manner, and the platform 
having slotted pendent guides. 

A lasting machine has been patented by 
Mr. Angustns W. Pearson, of Nyack, N. Y. In a snit­
able frame fronting the operator, jaws are made to 
seize the upper, as beld up in proper connection with 

A clock pendulum has been patented by 
Mr. Levi Orser, of Mobile, Ala. 'l'his invention covers 
a rol1ing or rocking suspension device, made in Euch 
manner as to give two curved lines or points of contact" 
npon or be tween which the peudulum is held by its 
own gravity when the clock is in its proper position, 
and there is a guard to prevent ihe parts from misplace­
ment when the clock is turned out of its normal posi­
tion. 

A spring bed bottom has been patented by 
Mr. Bntler R. Platt, of PI�inwell, Mich. 'L'be invention 
covers a special construction and combination of parts, 
in that the connecting portion of each pair of springs 
has two bends which serve as points of attachment for 
the hooks of the conpling, preventing them from slip­
ping, and so the springs cannot be forced ont of verti­
cal pOSition, also giving a la�e surface area for the 
support of the bedding. 

A circuit closer for telegraph keys has been 
patented by Mr. Samnel J. Spurgeon, of Houstonia, 
Mo. rrhis inve:ntion is an improvement on a circuit 
closer patented by t.he same inventor last year, and 
covers a circnit Clo"ing sprIng or lever pressed against 
the bottom of the key, the circnit closing lever being 
pressed downward to break the circuit when the key 
bntlon isdepressed by a button and stem held loosely 
on the button of the key. 

A draught equalizer has been patented by 
Mr. David F. Robbins, of Berlin, Minn; The object is 
to provide meRlIS for at taching lour horses abreast to a 
harvester, so that each horse wUl draw its proper pro­
portion, and to thili end a cross bar is attached to the 
tongne with pulleys at its end., around whicb passes a 
cbain, one end connected with a whiffielree, and the 
other with an ordinary 3-horse evener. the connections 
being made as for properly proportioned levers. 

A sash cord fastener has been patented by 
Mr. WillIam A. Sinsel, of Wankesha, Wis. It provides 
means for a cord being firmly held withont being tied, 
independently of the means for securing the holdiIU( de­
vice tothe sash, and the device bas a hody, a cap there­
I'or, and a !!Crew, forming a cord clamp and means for 
holding the same to a sash. The same inventor has 
also obtained a patent for a' window sash, in wbich, ac­
cording to one of the specified modes of construction, the 
sash may be removed from the window casing withont 
removing the window stop. 
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Iron and Steel Drop Forg;ngs of every description. 
R. A. Belden & Co., Danbury, Ct. 

Best in the world. Patent chuck jaws, emery wheel 
machinery, and automatic macbines to grind straight 
and sharp. Planer. veneer. logwood, leather, paper mH], 
plate, cottonseed,and othe:r long knives. AmericanTwist 
Drill Co., MeTedith, N. H. (Established 1865.) 

Best Popular Science Works, 15 cent •• J. Fitzgerald 
pnblisher, 20 Lafayette Place, N. Y. Catalogne free. 

The purest fragrant natural tobaccil for the pipe or 
cigarette is Blackwell's Durham r,ong Cut. With no 
collodine in it, and only traces of the nitrates and nico .. 
tine. it is cbemlcally tbe purest tobacco in tbe world, 
to say nothing of its delicious tlavor and fragrance. 

Wanted,a thoroughly competent superintendent for a 
cotton min, 160 looms. Address, with references and 
salary expected, Rosalie Mills. Natchez, Miss. 
7 in.Telescope, $120. M. T .• 835 Linden St.,Camden,N.J. 

Wanted patented articles to introdnce on Pacific Coast. 
GeD. E. Madison, 509 Bush Street, San FranciSCO, Cal 

"The Sweetland Chnck." See ad. p. 108. 
If yon want the best Helve Hammer in the world, 

Bend to Bradley & Company, Syracuse, N. Y. 
HoiEtingEngines for Mines, Q,uarries, Bridge Builders, 

Railroad Constrnction, etc. Send for catalogne. 
Copeland & Bacon, New York. 

Q,ninn's device for "topping leaks in boiler tubes. 
Address S. M. Co., South Newmarket, N. H. 

"HowtoKeep Boilers Clean." Book seut free by 
James F. Hotchkiss, 86 John St. New York. 

Iron Planer, Lathe, Drill, and other mach ine tools of 
modern desIgn. New Haven Mfg. Co., New Haven, Conn. 

Pnmps-Hand & Power, BOllerPnmps. The Gonlds 
:Mfg. Co., Seneca Falls, N. Y., & 15 Park Place, New York. 

Fox's Corrugated Boi ler Fnrnace, iilus. p. 354. Hart­
mann. Le Doux & Maecker, sole agents, 134 Pearl St.,N. Y .  

For Freight and Passenger Elevators send t o  L .  S. 
Graves & Son, Rochester, N. Y. 

Best Squaring Shpars, Tinners\ and Canners' Tools 
at Niagara Stamping and Tool Company, Bulfalo, N, Y. 

Lathes 14 ir •. swing, with and withont back gears and 
screw. J. Birkenbead. Manstleld. Mass. 

The Best.--The Dneber Watch Case. 
If an invention has not been patented in the Umted 

States formore than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
.foreign patents may also be obtained. For in�tructions 
address Munn & Co., SClENTIFW AMmRICAN Patent 
Agency, 261 Broadway, New York. 

Gnild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip­
tion. Send for catalogne. 

Nickel Plating.-Sole mannfacturers cast nickel 1\n­
odes, pure nickel salts. polishing compositions. etc. Com­
plete outfit 10r plating, etc. Hanson & Vun Winkle, 
Newark, N. J., and 92 and 94 Liberty 8t .. New York. 

Lists 29. 30 & 31, describing 4,000 new and 2d-liand Ma­
chines, ready for distribution. State just what machines 
wanted, Forsaitb & Co., Manchester, N. n., & N. Y. City. 
For Power & Economy, Alcott's Turoine, Mt.Holly, N. J. 

"Abbe" Bolt Forgin g- Machines and" Palmer" Power 
Hammers a specialty. ll'orsaith & Co., Manobester,N.H. 

Railway and Machine Shop Equipment. 
Send for Monthly Machinery List 

to tbe George Place Machinery Comoany, 
121 Chambers and 103 Reade Streets, New York. 

Wanted.-Pat.ented artides or macbinery to make 
and introdnce. Gaynor & Fitzgerald, Ne.wHaven. Conn. 

Water purified for all purpo"es, from honsehold snp­
plies tothose of largest cities, by th", improved filters 
manufactured by the Newark Filtering Co., 171-, Com .. 
merce St ..  Newark, N. J .  

Pre8ses & Dies. FerracuteMacll.·Co., Bridgeton. N. J. 
Split Pulleys at low prices, am! of same strength and 

appeurance as Whole Pull eys. Yocom & l;on's Shaftinll 
Works. Drinker St., I'biladelphia. Pa. 

Snpplement Catalogue.-Persons in pursuit of infor­
mation on nny special engineeri DR'. mechan icaI. or scien­
tific subject. can have catalogue of contents of the SQ[­
ENTIFIC AMICltlCAl\ 8UPPL!j;MIr.�T sent to them free# 
The SUPPfdC!HE:-;T contains lengtby articles embracing 
the whole range of en�ineering, mechan ics, and pbysi_ 
cal science. Address MunD & Co .. Publisbers, New York. 

Machinery for Li.((ht Manufactnring, on hand and 
bunt to order. E. E. Garvin & 00.,139 Center St., N. Y. 

Straigbt Line Eugine Co. Syracuse, N. Y. Best in 
design. materials, workmanship. governing; no packing .. 

Improved Skinner Portable Engines. Erie, Pa, 
Curtis Pressnre Regulator and Steam Trap. See p. 78. 

Woodwork'g Mach'y. Rollstone Mach. Co. Adv., p.78. 
C. B. Rogers & Co .• Norwich, Conn., Wood W orking 

Macbinery of every kind. See ad,\, .• page 77. 

LightningScrew Plates, Labor-saving. Tools, p. 92. 
AjaxMetal Company, Phila. C1amer's Ajax Metals for 

railroad, rolling mill engine bearings, cocks, and valves. 
Steam Hammers, Improved Hydraulic Jacks, and Tube 

Expander •. R. Dudgeon, 24 Colnmbia St., New YorK. 
Emerson's lSS4�Book of Saws. New ma tter. 75,000. 

Free. Address Emerson. Smith & co .. Beaver Falls, Pa, 
Hoisting Engines, Friction Clntch Pulleys, Cut-off 

Conplings. D. Frisbie & Co .. Philadelpbia, Pa. 
Gould & Eberhardt's Machinists' Too ls. See adv. ,p. 110. 

Barrel, Keg, Hogshead, Stave Mach'y. See adv. p .llO. 
Pays well on small investment.-Stereopticons, Magic 

Lanterns, and Views illustrating every subject for public 
exhibitions. Lanterns for colleges, Sunday-schooJs. and 
home amusement. 116 page illustrated catalogue free. 
McAllister, Manufactnring Optician, 49 Nassau St .. N. Y. 
For Mill Macb'y & Mill Furnishing, see illus. adv. p.l08. 

Upright Self-feeding Hand Drilling Machine. Excel. 
lent construction. Pratt & WhItney Co., Hartford, Conn. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423. Pottsville, Pa. �ee P. llO. 


	scientificamerican02231884-122a

