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full jU8tice to tileir reputations. Alluding to the French 
exhibit of agricultural machinery, the same writer says: 
It may be that we are able to find room for criticism 
here and there; that the portables are rather primitive 
in design and construction; that the reapers and mowers 
are somewhat clumsy; that bright brass drill tubes and 
boiler casings, and so forth, are not according to our 
ideas: but the broad fact still remains that the French are 
rapidly learning to manufacture all kinds of implements 
for their own use, and that they are quick to take advantage 
of all our improvements, as well as to note where we have 
failed. Under tbis great roof are all sorts of agricult'<'lral 
appliances from every part of France-from lost Lorraine 
to far Finisterre, from Rouen to Marseilles-some good" 
others indifferent, but all offering an increasing competition! 

to us, and, consequently, placing more difficulties in our 
path. 

The French manufacturers, it may be n oted, appear to 
pay special attention, in the strengtil of cultivator tines, etc., 

I to the great variety of soil in different parts of their country, 
and also discard all mere external ornaments for strength ! 
and solidity-especially in thrashers and the like large arti· ! 
cles. In giving this measure of appreciation to our neigh
bors across the channel, we must not be understood to place 
them on a level with ourselves and the Americans, but simA 
ply do so to show that they are not asleep, but are actively 
and strenuously striving to supply themselves. 

In the Swedish and Norwegian sections are a number of 
plows, chaff cutters, etc., which are more notable for their 
unusual strength than for any other quality. The plow 
beams and colters are uncommonly hea,y, mostly of iron, 
and the shares, breasts, etc., are rough and uncouth. The 
chaff cutters are bull{y and heavy, and have uninclosed feed 
motions. Our notice of this important section would be in· 
complete without a brief mention of a singular combination, 
shown near the Canadian timber trophy. It is a model of a 
combined reaper and thrasher, as used in South Australia, 
and of Australian manufa�ture. The knife bar is let down 
by a rack motion, and is geared on a universal joint from 
the road wheels, which also actuate a spindle moving the 
thrashing beaters in the hinder portion of the machine, into 
which the cut corn is forced in a continuous stream, so to 
speak. The machine is useful as showing the requirements 
of a climate wbere it is being already largely used; but tbat 
It is not in all respects satisfactory would appear to be shown 

I by the offer of a reward of £4,000 for a perfect machine of 
the kind, by one of the Australian governments. . 

... 0'" 
Road .. In Baden. 

In the Grand Duchy of Baden, in Germany, the govern
ment bas built magnificent macadamized roads, as smooth 
as Central Park rides. These are lined on both sides by 
fruit trees-pears, apples, cherries, plums-and it is as
serted that the fruit alone pays the full cost of repairs. 
All the droppings of the road are carefully and constantly 

� citutific �tutricau. 
scraped around these trees. Tbe rain water of tbe road beds 
is led to them, and they bear most bOUntifully choice and 
valuable fruit. The beauty of such roads, nicely shaded, 
well kept, and in a picturesque country, is a thing never 
forgotten. 

•• 1 •• 

PIPE WRENCH AND CUTTER. 
A new and very simple pipe wrench with a pipe cutting 

attachment is represented in the accompanying engraving. 
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the handle; a screw, F, passes througb the other arm, Rnd 
Is used to force the edge of tbe cutter Into the pipe as the 
tool passes over it. When the tool is used as I> wrench the 
serrated jaw, G, is substituted for the cutter, and its engage
ment with the surface of the pipe is insured by the pres
sure of the spring, C, on one of its arms. The serrated jaw 
is disengaged from the pipe by the pressure of the thumb 
on the arm that extends downward nearly parallel with the 
bandle. 

This implement was recently patented by Mr. William 
L. Truland, of Lansingburg, N. Y., from whom further 
particulars may be obtained. 

••••• 

& lUlrror Telegraph. 

A party of gentlemen were standing on the Lake House 
porch recently watching the telegraphing between two 
parties of United States Signal Surveys. One party was 
stationed on the highest peak of the mountain range north
east of us, and the other on one of the peaks near Lake 
Tahoe. The telegraphing is done by an instrument known 
as the heliotrope, which concentrates the rays of the sun to 
a focus and casts them straight ahead, similar to a mirror, 
and by an agreed series of long and short flashes can com
municate the temperature, etc., from point to point similar 
to telegraphing. This is in general use over the United 
States, and is of great value to the Weather Bureau. The 
party whose signals were noted is situated thirty·five miles 
from here, and yet the flashes were as bright as the sun.
Reno (Nev.) Journal. 

� 'I •• 
WE understand that the fine steam engine now driving the 

I machinery at the Mechanics' Exhibition in Boston has been 
purchased by Professor Edison, and will be placed in his 
laboratory at Menlo Park, N. J. The engine was built by 
C. H. Brown & Co., of Fitchburg, Mass., and is remarkable 
for its efficiency and finish. 

••••• 
LOCOlilOTIVE FOB. THE JllETB.OPOLITAB ELEVATED 

RAILWAY. 
We publish on this page an engraving of one of the loco

motives used on the Metropolitan Elevated Railway. The 
dimensions of these engines are as follows: Cylinders, 10 
inches in diameter by 16 inches stroke; driving wheels, 39 
inches diameter; truck wheels, 28 inches diameter; total 
wheel base, 15 feet 6 inches. The boiler is made of steel 
and has 125 flues 1;'2' inch in diameter and 70 inches long. 
The fire box is 42 inches long by 27 inches wide; axles, 4J2' 

'lRULABD'S l'Il'E WRENCH ARD CUTTER. inches diameter; capacity of tbe tank, 320 gallons; weight 
of the engine loaded, 32,500 Ibs.; weight on driving wheels, 

Fig. 1 shows the tool arranged for cutting, and Fig. 2, which 27,500 Ibs. These engines have now been working for Eev. 
is partly in section, shows the tool arranged for turning or eral months, and have done good service. They pass around 
holding pipe or round rods. curves of 90 feet radius, and the heaviest trains consist of 

The
.
handle, �, is �urved, forming t�e j�w, B, near which 

I 
th�ee loaded cars. The engines last ordered have larger 

there .IS a slot lD which the cutter, D, IS pivoted. One arm bOilers, and the cab is made shorter, so as to expose the 
of the cutter is pressed by a spring, C, which is secured to ; water tank and a part of the boiler to view. 

LOCOMOTIVE FOR THE METROPOLITAN ELEVATED RAILWAY, NEW YORX CITY . • 
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DRILLING SQUARE HOLFS. 

To drill a square hole with a rotary motion at one opera
tion mAy seem to many a uovelty in mechanics, but Mr. J. 
Hall, of Chancery Lane, has obtained a patent for a method 
of accomplishing the feat. For this purpose he employs a 
three sided drill, either flat or fluted, which, in cross sec· 
tion, is of the form of an equilateral triangle. He makes 
the bottom or cutting edges of the drill perfectly flat, and 
three in numbcr, each cutting edge extending from one of 
the outer corners to the center of the triangle. The pro
posed method of using such drills in au ordinary vertical 
drilling machine is as follows: .A special drill chuck, form
ing part of the invention, is provided, and attached to the 
lower end of the drilling spindle. The chuck is constructed 
in such manner as to admit of the drill traveling automati· 
cally in a horizontal plaue some little distance. This is ren-
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TOOL FOR DRILLING SQUARE HOLES. 

dered necessary by the peculiar movement of the cutting 
edges of the drIll, which does not operate or rotate on a 
fixed central point, but diverges somewhat in proportion to 
the size of the hole. 

The drill chuck is constructed in the following manner: 
The upper part of the cavity of a metal cylinder is bored 
out circularly, so as to fit on to the drilling spindle, to which 
it is screwed by one or more screws. Below the circular 
bore a square recess is made, and below this latter, and 
coming well within the limits of the square recess, there is 
a circular hole passing through the end of the cylinder. The 
drill holder or socket is in a separate piece, the bottom por
tion of which is provided with a square or round recess for 
holding the shank or upper end of the drill, which is held 
firmly in its place by means of a set screw. The device is 
shown in the accompanying engraving, which we take from 
the English Mechanic. The upper part consists, first, of a. 
screw, S, at the top, Fig. 1; secondly, of a. 
square shoulder, B; thirdly, of a circular 
shoulder, D; and, fourthly, of another but 
much larger circular shoulder, E. Through 
the circular hole at the bottom of the hollow 
cylinder the upper portion of the drill holder 
is inserted until the large circular shoulder 
meets the bottom of such cylinder. A loose 
square collar, A (Figs. 1 and 2), provided 
with an oblong rectangular slot, is then 
placed witbin the cylinder and over the square 
IIbove mentioned, above and on to which is 
screwed down a nut, N, from the inside of 
the cylinder. The loose square is of such 
thickness that when the nul is tightened down 
on to the square shoulder the loose collar is 
left to work freely. When this is done the 
drill holder will readily travel in a horizontal 
plane such distance as the play between two 
of the sides of the loose collar, and two of 
the sides of the square recess, in one direc
tion, and in another direction the distance 
of the play between two of the sides of the 
small square shoulder of the drill holder and 
the ends of the rectangular slot in the loose 
collar. The horizontal travel or play is pro
portionate to the size of the hole to be drilled. 
Near to the lower end or cutting edges of the 
drill is fixed rigidly a metal guide bar 01' plate, 
F. The guide bar is provided with a square hole Himilar to 
the hole it is required to drill, the dimensions of the three 
sides of the drill being such that the distance from the 
base to the apex of the triangle, which such three sides form, 
is the same as of the �ides of the square holes it is required 
to drill. 

Mr. Hall prefers to make the guide bar of steel, which he 
hardens at that part where the guide hole is made. The 
method of operation is then as follows: The three sided drill 
being fixed in the self-adjusting chuck, the guide bar with 
the square guide hole therein rigidly fixed ahove the point 
where it is required to drill, the drilling spindle carrying the 
chuck drill is made to revolve, and is screwed or pressed. 

$ cieufific !mericnu. 
downwards, upon which tbe drill works downwards through 
the square guide hole, and drills holes similar in size Rnd 
form to that in the guide. The triangular drill for drilling 
dead. square holes may also be used without the self-adjust
ing drill chuck in any ordinary chuck, when the substance 
operated upon is not very heavy nor stationary: then, in
stead of the lateral movement of the drill, such lateral move
ment will be communicated to the drill by the substance 
operated upon 

Although the patentee only cites the case of a vertical 
drilling machine in connection with this invention, he de
clares that the specified improvements are equally applicable 
to lathes, ordinary braces, ratchet braces, and all other de
scriptions of drilling apparatus. In making oblong dead 
square cornered holes, either the substance to be operated 
upon must be allowed to move in one direction more than 
another, or the hole in the guide plate must be made to the 
shape required, and the drill cbuck made to give the drill 
greater play in one direction. Fig. 1 shows a vertical sec
tion of the improved chuck, in which A is the hollow cylin
der, which may be attached to any ordinary drilling machine; 
H is the drill holder: S i s  a screw: B is a square shoulder: 
o is a circular shouldcr; E is a circular shoulder of a larger 
dimension: N is a screw nut for tightening on to the square 
shouldcr, B, and the loose square collar. Fig, 2 is a plan 
view of Fig. 1. Fig. 3 is an elevation of the improved chuck: 
C showing the three sided drill and the guide bar, F, com
plete. Fig. 4 is a plan of the guide bar, F, showing the 
three sided drill in cross section. 

----_. -- - , .. .. 
Indications of' Progress. 

While Paris has been reveling in cxcess of light, and, ac
cording to many, paying pretty heavily for it, we, says the 
E:ectricir!n (London) in issue of October 16th, have been 
waiting the results of ·the experiment�. However, amidst 
the confusion of cries, there seems to he a general consensus 
of opinion that electricity is the best method of lighting 
under certain circumstances. 'This being the case, efforts 
are being made to supply any demaud that may arise. No 
less than three electric light companics have been registered 
within the last few days, with a total capital of over 
£200,000. The British Electric Light Comrany, promoted 
by Mr. E. J. Reed, takes up Rapieff's patent, and is patron
ized by the Tilllcs. The Electric Lighting Company, pro
moted by Mr. Hollingshead, is to work the Lontin system, 
and is patronized by the frequenter� of the Gayety, and all 
who walk through the Strand during certain portions of the 
evening, These two have a nominal capital of £100,000 
each. The Sun Electric Light Company is the third and 
last, with a capital of £5,000 only. Mr. Strickland is the 
promoter, and the company is formed for the development 
of the Harrison system, about which little has been publicly 
said, but which private report mentions in the highest terms. 
The candles are said to surpass the .Jablochkoff, and the di
vision of the light seems to anticipate Mr. Edison. The 
public will soon be able to judge tbe value of these reports 
for themselves, as arrangements are being made to use the 
light on a very large scale. 

• I .... 

RUSSIAN POTTERY. 

We pl'esent engravings of two examples of unglazed Rus-

RUSSIAN POTTERY. 

sian pottery of quaint design. It resembles in texture and 
material the old black Wedgwood ware so much admired 
by connoisseurs. 
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families, sent into the machine shops to learn trades as a 
part of their education. There was no alternative: they 
were compelled to pass this ordeal. The government is the 
master, lind young Russia must obey: and now obedience 
becomes a delight; and it is as much the fashion to finish a 
practical education in this way, as formerly it was the 
fashion to pass through a school, or an academy, or college, 
for the easy acquisition of superficial accomplishments." 

... 1' .. 
NEW KORTISING KACHINE. 

A novel form of mortising machine, the invention of Mr. 
Wm. W. Green, Jr., of Chicago, Ill. , is shown in the accom
panying engraving. In this machine the usual vertically 
reciprocating chisel is replaced by an endless chain consist-

GREEN'S MORTI5ING MACHINE. 

ing of saw sections jointed together and running over two 
pulleys, the upper one of which is spurred, and acts as a 
uri ver. The lower pulley is journaled in the end cf a vertical 
arm, which is of the same thickness as the endless chain 
saw. 

The vertically sliding table whicb supports the work is of 
the usual description; but it is raised by very simple mef.ns. 
To the pedal is attached a strap, which passes under one pul
ley and over another, and is attached to the table. A down
ward pressure on the pedal raises the latter and carries the 
work up to the cutter. The width of the mortise may be 
varied by using pulleys of different diameters. 

• •••• 
Recent Engineering Invention •• 

Mr. William P. Barclay, of Virginia City, Nev., has pat
ented an improvement in Hydraulic and 'Wire 
Rope Pumping Systems. In pumping ma
chinery, such as is commonly employed in 
freeing mines from water , heavy rods of wood, 
jointed and bolted together by iron plates, are 
used. These rods, to have the requisite 
strength, become excessively heavy, requir
ing counterbalancing, thus throwing into the 
pumping apparatus a quantity of heavy ma
terial that requires to be oscillated at each 
stroke of the pumps, thereby consuming a 
great amount of power and rendering the nc
tion of the pump slow. By this improve
ment these difficulties are overcome and the 
pumping is effected ecollomically. Thi, in
vention employs as many force pumps in the 
mine or shaft as may be required, placing 
them one above the other at suitahle distances 
apart. These pumps are provided with the 
usual inlet and discharge valves placed one 
above the other. 

Mr. Frederick Bowen, of Barnhart's �nlls. 
Pa., has patented an improved Pump for Oil 
Wells. The object of this invention is to pro
vide for withdrawing and replacing the pack
ing of the pump plunger in oil 01' artesian 
wells without disturbing the tubing or valves, 
It consists in the arrangement of the upper 
valves in connection with the cell containing 

the stuffing box, and in the manner of securing and remov
ing the packing ring of Babbitt metal. 

.. .... 
---- . - .. ''',.. Comstock Sliver Lode •• 

Practical Education In Rus .. la. The survey of the silver mines situated on the Comstock 
III ,L letter from the Paris Exhibition, Col. Forney. of the lode was carried on in 1877 by Professor 1. A. Church, of 

Philadelphia Prcss, remarks that while American progress Lieut. Wheeler's party, The character of the vein wa� care
has a�tonished Europe, yet .. Germany, Switzerland, and flllly mapped from one thous41nd to two thousand feet deep. 
France have methods and systems that deserve to be studied. The heat varied from 84° Fah. in old drifts to 1160 in freshly 
Even Russia may be a model for all of us. Yesterday I saw opened ones. The sonrce of the heat is. it is believed by 
some Russian machinery at tbe Exhibition; and my admira-, those in charge of the works, ascertained to be the decom
tion increased as I was told that mnch of this exquisite I position of the rocks under the agency of atmospheric in
work was made by the youth, many of them sons of the best fluences. This was observed of the thick sheets of lavu 
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