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Lidgerwood Horizontal Engine. 

For some time back the Lidgerwood Man- 
ufacturing Company have experienced con- 
siderable demand for a first-class plain slide- 
valve engine, made as carefully as the aver- 
age automatic engine. To meet this demand 
they designed the horizontal engine shown in 
perspective in the engraving. It is construct- 
ed upon a box bed-plate casting of L shape, 
so as to include the outside bearing of the 
shaft, and the whole engine complete in one 
piece. It also has taper sides of great depth, 
with broad base, which secures a good mar- 
gin of strength, 
with firmness 
and rigidity, that 
will ensure keep- 
ing the parts in 
perfect line,'tend- 
ing ‘to, provideza 
smooth and 
steady running 
engine. An at- 
tractive feature 
about the engine 
is its compactness 
and the get-atable 
arrangement of 
the working 
parts. Steel has 
been employed 
to a considerable 
extent in the con- 
struction of the 
engine,the piston- 
rods, valve-stem, 
crank-pin and 
cross-head being 
of that material. 
The crosshead is 
of the under- 
hanging form 
used so much 
with heavy loco- 
motives, and has 
long rubbing sur- 
faces connecting 
with the guide 
by composite 
gibs. The main rod ends are made 
with straps held with keys, all being 
substantially made and well fitted. The en- 
gine is supplied with qa good governor, 
and has a full set of lubricating cups. All 
the parts are made interchangeable. 

The makers of the engine claim that this 
form is especially adapted for places where 
it is inconvenient to erect a solid foundation. 
It will run well and give entire satisfaction 
when erected upon ordinary floors in build- 

The 

engine is built and sold by the Lidgerwood 
Manufacturing Co., 96 Liberty Street, New 

York. 

ings, or set upon timber foundations. 
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The committee of the Master Mechanic’s 
Association have issued a circular asking 
for information about the value of dif- 
ferent forms of wheels, as demonstrated 
by the experience of those who have used 
various kinds. Questions are asked as to the 
number of all kinds of wheels used and the 
service they have given. Master mechanics 
are requested to state if they have had any 
trouble with tires coming loose or breaking, 
and to what extent in proportion to the num- 
ber in use. They aré also asked what kind 
of wheel they consider safest for engine and 
tender use. — 

NEW YORK, MARCH 15, 1884. 

Mild Steel in Boiler Construction. 

By Grorak MARSHALL. 

SECOND PAPER. 

, In my last paper I gave to your readers a 
partial account of the mysterious action of 
the steel plate in the boilers of the yacht 
Livadia, and promised a continuation of the 
subject in this paper. 
of interest to all of your readers, yet on the 

Perhaps it may not be 

supposition that it will be of interest and im- 
pertance to many, I will continue the sub- 
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ject. The plades referred to were made by 
tested at the mill 

before shipment, and of 219 tests made the 
the ‘* Siemens’ process,” 

entire number were satisfactory and fully up 
required that 

‘‘each plate should have a tensile strength 
to the specification, which 

not less than 26 or more than 30 tons, and an 
elongation of 15 per cent. in a length of 6”. 

Elder & Co. 
made which fully sustained the tests made at 
the mill. The shells of the boilers 
be of steel, the internal parts of iron. It 
appears that one of the plates fell from the 
slings during the 

Messrs. also had check tests 

were to 

and 
where it struck on a casting showed an in- 

punching process, 

dentation in the vicinity of which no crack 
was Visible, but it had cracked at a number of 

The steelmakers were com- 
municated with, and one of the firm gave it 
as his opinion that the plate had been in- 
jured by the 
annealed to restore the material to its normal 

the rivet holes. 

punching, and should be 

This was done in the manner 
stated in the last paper and with the results 
condition. 

shown. Various causes were assigned for 
the mysterious fracture—some suggesting 
too much silicon, sulphur or phosphorus, or 
that the carbon was too high, others that the 
steel was made by the Bessemer process and 

Wor Sale Everywhere by Newsdealers, 

that the material had 
changed its nature during the process of an- 
overblown, others 

nealing, and had become brittle; while some 
few suggested that the process of punching 
and riveting had caused all the 
Chemical analysis and mechanical tests were 

trouble. 

resorted to, the first of these clearly proving 
an unequal of the chemical 
properties, not sufficient in itself to account 
for the rupture while the mechanical tests 
showed that the tensile strength of the 
plates was not injured by punching to any 

distribution 

greater extent than was usual in mild steel, 
but that the plates when punched became 
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brittle for distance from the holes. 
But the most important conclusion reached 

some 

was ‘‘ that the appearance of the fractures, 
especially in those samples broken by ten- 

had had 
work bestowed upon 

sion, showed that the material 
suflicient 

not 
mechanical 

it, anumber of minute laminations, cracks, 
and longitudinal splittings being distinctly 
visible in the specimens, and this defect, 
together with punching, made the material 
entirely unfit for employment.”’ 

This conclusion having been arrived at, 
and the blame being thrown on the steel 
maker, gave rise to the question, ‘‘Ilow 
much labor is necessary to produce the best 
steel ?” 

The makers of the steel stated that the in- 
gots were not less than 12’, and the recom- 
mendation was, I believe, finally made and 
adopted that steel plate should not be made 
from ingots unless the same were twenty 
times the thickness of the intended plate. 

The principal object I have in giving so 
much space to this question is, first, to show 
how a matter of this kind is attended to by 
our English cousins, and how little attention 
it receives from us on this side of the ocean ; 
and, secondly, to show how little is known 
on the subject of steel by the average worker 
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of it in this country, and how much we are 
at the mercy of the mill-owners in buying 

This 
point being reached, I would reiterate the 
statement 

what we suppose is a first-class article. 

made in the early part of my 
last letter, ‘‘ that the nature and properties 
of steel did not receive the attention they 
deserved,” and the suggestion that societies 

The ma- 
terial in boilers built for marine purposes in 
this country must be tested by the U. 8. 

should be formed for this purpose, 

in- 
spectors, and a copy of the test furnished to 
the boiler builders. This report must show 
the thickness and width of sample ; tensile 

strength, which 
must be the same 
as the plate from 
which the sample 
was taken; strain 
at which each 
sample parted; 
strain per square 
inch of section; 
reduced width 
and thickness and 

of 
of 

Records of 
each test must be 

percentage 
contrac tion 
area, 

filed in the inspec- 
tor’s office; and, 
in addition to the 

of the 
material, it is fur- 
ther the duty of 
the inspector, as 

testing 

often as possible, 
Visit 

where 
works 

marine 

to 

boilers are being 
built, and see that 
the flat surfaces 
are sufliciently 
braced, that flues 
are made of pro- 
per thickness and 
form; in fact, to 
exercise a general 

of 
construction, in 

order that the boiler, when completed, shall 
have the maximum of safety. 

supervision 

This is not 
the language of the law, but is, I think, the 

of it.  Experi- 
ments made by English experts show that 
intention and meaning 

the use of the American spiral punch gives 
an addition of 25 tons to the tensile strength 
over and above the common flat punch. 

In regard to the corrosion of steel and iron 
when used together, I will now give the ex- 

England, who 
had a Lancashire boiler built sixteen years 
perience of a steam user in 

ago, one of the flues of which was iron and 
of The 

throughout, and for years a 
one steel. plates were punched 

careful watch 
was maintained to see if there was any dif- 

the 
abandoned, 

ference between two metals, but it was 
as nothing could’ be finally 

found 
was steel. 

to show which was iron and which 

Having given your readers a partial account 
of the most mysterious fracture of steel yet 
recorded, I will in addition say, this was in 
Scotland. I can learn from re- 
ports of societies and individuals, I fully 

From what 

believe that the steel made in this country is 
far superior to that made in England, Scot- 

I believe it to be more uni- land, or France. 
form in its nature, and possessing far better 
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the Livadia’s 
That such is the case is no reason 

qualities than that used in 
boilers. 
why we should not devote more time and 
study to the subject than we have done, as 
the lives and property of so many are involved 
in the proper construction of a steam boiler, 
and a proper understanding of the material 
we use. 

Insurance inspection companies are more 
numerous in Great Britain than with us, yet 
I think the percentage of explosions is fully 
as great on that side as on this. Too much 
care cannot be taken in the manufacture and 
use of steam boilers, and for this reason there 
should be a general law for the proper in- | 
spection of boilers, either by locally appointed | 
inspectors, or else by responsible insurance | 

If State or county inspectors | companies. 
were appointed, they should be selected for 
the knowledge they possess of steam and 
steam-boiler construction, not for any political 
influence. As a ruie, the com- 
panies will appoint competent inspectors, as 
with them it is a question of dollars and cents, 
and where the pocket is interested watchful- 
ness and care are generally the result. 
My own experience with steel plate justifies 

me in saying that it can be, and sometimes is, 
made too hard for manipulation by the ordi- 
nary boiler maker, and great care must be 

results. This 

insurance 

exercised to insure the best 
care and knowledge can only be acquired by 
patient study and close attention to the nature 
of the different brands of steel used in the 
construction of boilers, and usually more 
valuable information can be obtained from 
the foreman of a boiler shop as regards the 
proper quality of material required in a boiler, 
than from any experimental tests which I 
have yet seen reported. The reason of this 
is obvious. A man of large experience knows 
by that experience what brands of steel or 
iron have given him the best satisfaction in 
working and durability, while tests are gener- 
ally made from selected stock, and the best 
results only are published. 
a 

From a correspondent we learn that sever- 
al changes have lately been made in the me- 
chanical department of the southern part of 
the Bee Line, which have given much dissat- 
isfaction. The company has been following 
a cutting-down policy, every man who could 
be spared having been discharged. This ex- 
tended to several master mechanics, whose 
services were dispensed with, and foremen 
promoted todo their work without any in- 
crease of pay. 

ape 

The Player Water Glass Cocks. 

An important attachment for a locomotive 
boiler head is a good set of water glass cocks. 
Although the safety of a boiler is seriously 
jeopardized by defective water glass cocks, 
many very inferior sets are in daily use, : 
fact which has much to do with the want of 
confidence exhibited by many engineers to- 
wards water glasses generally. When aglass 
gauge is right, and is kept in proper order, 
it is the best kind of indicator as to the con- 
dition of the water. When an engine starts 
foaming, or the steam begins to raise the 
water badly, the condition of the boiler can 
be readily perceived by a water glass and 
dangerous consequences avoided. Men who 
have got accustomed to water glass gauges, 
und appreciate their advantages, generally 
retain one objection to their use in so far 
that they are liable to break at an inconven- 
ient moment the of 
steam and water may prove a source of dan- 

when rush escaping 

ger. Inthe water glass cocks shown in our 
engraving, this source of danger and annoy- 
ance is eliminated by the use of an automat- 
ic closing valve. This form of water glass 
cock is employed exclusively on the engines 
of the N. Y., West Shore & Buffalo Railway, 
and they are very much liked by the engi- 
neers. As no other gauge cocks are used, 
they have to depend entirely upon the glass, 
and the men consider it safer than gauge 
cocks. The automatic closing arrangement 
is very simple. In the steam and water pas- 
sages from the boiler a small chamber is pro- 

Dur- 
ing ordinary working the ball rests clear of 
vided, where a brass ball is inserted. 
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the glass breaks and a rush of steam takes 
place, the ball fills the opening, as seen in 
the lower cock, and prevents all leakage. 
The device is simple and effective. It was 
invented by John Player, mechanical engi- 
neer of the road, but is not patented, so any 
master mechanic or boiler-user can adopt 
this form of water glass cock without being 
called on to pay a royalty. 
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The Prayer Water Grass Cook. 

Car Builders’ Club Meeting. | 

At the monthly meeting of the New York 
Master Car Builders’ Club, on the evening of 

‘* Uni- 
formity in Car Construction and Railroad 
February 21, a paper was read on 

Equipment.” The writer of the paper expa- | 
tiated on the advantages that had been de- 
rived by railroad companies from the ad- 
vances made towards uniformity in rolling 
stock construction, and dwelt upon the de- 
sirability of still making improvements in 
that direction. There were great difficulties 
in the way of getting master car builders to 
agree upon a standard car, but the advan- | 
tages to be derived from such a standard | 
would be so great that no effort should be 
spared to forward the matter. In regard to 
the influence that the agitation in favor of 
standards had exerted, an iron manufacturer 
present remarked that formerly they were 
not at all particular as to exactness in rolling 
iron bars,one thirty-second inch outof size be- | 
ing considered close enough for all practical 
purposes. This was now changed, and to| 
adapt themselves to the demand for exact- 
ness they had to adopt steel rolls, and meas- | 
ure their output with accurate gauges. | 
Under the new conditions, they turn out bar 
iron perfectly uniform as to size. A member 
of the club thought that such parts as axles, 
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car should be interchangeable, but he had no 
expectation that the master car 
would agree upon standards for these 
ticles, and he thought that the higher powers 
in railroad management should interfere to 
urge on this desirable reform. The meeting 
generally favored the adoption of a standard 

builders | 
ar- | 
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that the ten-wheel locomotives, which they 
recently received from the Pittsburgh Loco- 
motive Works, are doing from 30 to 40 per 
cent. more work than their eight-wheel en- 
gines, with a very small increase in running 
expenses. Before the ten-wheel locomotives 

| referred to were received, the company em- 
for all parts of passenger and freight cars, | 
but they did not seem hopeful that the change | 

would be made soon. 
: — 

The days of the ground mouse, 
which Burns sings pathetically 
about, and of the gopher, 
and weather-predicting 
are numbered. These 
farmer undermined the 
and burrowed in the flowery meadow 
since agriculture began, and all the 
attempts of the gardener to displace 
them have proved futile. Mechanical 
invention and physical science now 
threaten to out these burrowers 
from their underground resorts. An 
inventor has obtained the influence of 
the United States Patent Office to pro- 
tect his interests in a torpedo, with 
which means to exterminate the 

whole race of ground-burrowing ani- 

SO 
versatile 

young corn 

root 

he 

mals. The process is perfectly sim- 
ple. An exploring party finds all the 
holes leading to the nest of the of- 
ending quadruped, pounds them all 
air-tight except one, into which a 
charge of dynamiteis inserted. A fuse 
is connected with this, a match applied, 
and the party is ready to search for 
the next burrower,unless the explosion 
makes a mistake and demolishes some 
of the hunters, instead of the animal. 
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Working Men’s School. 

We recently enjoyed a pleasant visit 
to the Working Men’s School, at West 
Kifty-fourth Street, New York, con- 
ducted by Professor Felix Adler, and 
we think the supporters of that insti- 
tution are aiding a valuable educa- 
tional work, which deserves extended 
encouragement and support. The 
children attending this are 
educated with a view of preparing 
them for the industrial occupations by 
which it is expected they will gain 
their future livelihood. Even the 
youngest of them are trained to the 

school 

ground-hog | 
pests of the | 

ployed eight-wheel engines exclusively for 
operating all kinds of traffic. 

Improved Glass Valve Wheels. 

Those who have had experierze in the use 
of the ordinary wooden wheels on valves 
and other steam fittings will not need to be 

told of their weak points, and will also ap- 
preciate the substitute illustrated herewith. 
It consists of a glass disk, in shape sub- 
stantially like the wooden disk, but without 
the propensity of the latter to split, get dirty 
and come loose in its mountings. This glass 
disk being a non-conductor of heat always 
remains cool to the touch, and retains an un- 
tarnished surface. thoroughly an- 
nealed it will stand rough usage, and can be 
readily replaced if required. It made 
with a square recess on the back side, for a 
square iron through which 
square hole fitting a squared section of the 
stem; thus providing against the possibility 
of the disk turning on the stem. <A 
on the front admits a round washer and the 
screw head which holds the disk on the 
stem, the metallic parts are so situated that 
the hand does not in contact with 
them. These disks can be taken off and put 
on almost instantly, so that for heating pipes 
they can all be left off until the job is com- 
pleted, thus preventing tampering with the 
pipes when the job is in progress. They 
are made by Pancoast & Maule, Philadel- 
phia, Pa. 

seing 

is 

washer, is a 

recess 
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The First American Tron Planer. 

A prominent machine tool maker, who is 
very well informed about everything con- 
nected with his trade, informed us that Thos. 
Hill, of Providence, R. I., constructed the 
first iron planer made in this country, and 
we published the item mentioning that fact. 
Mr. Hill now informs us that this is a mis- 

use of tools, and by the time they| take, and that Edward Bancroft, of Provi- 
finish the course they receive sound in- | dence, made the first planer when he was en- 

struction in applied mechanics, in| gaged in plow making. This was about 1830, 
forming geometrical figures, and 
drawing. 

In an upper room we found 

in| When there were no regular tool makers in 
the country, and any shop large enough to 

a|do the work got out a lathe or other tool 
crowd of children, ranging from six | When they felt assured of getting them sold, 
to ten years old, sitting at benches| just as shops having no intention of going 

blocks 
a 

rectangular 
means of 

cutting 
plastic clay by 
knife. The teacher gave directions to lay 
out a rectangle 4x2)” of the 
children made the measurements tolerably 

square 

and most 

correct. Then they proceeded to cut out the 
block to the shape indicated, using the square 
to prove that they were cutting at right angles 
to the surface. Some of them made a fair 
job, and all of them displayed familiarity with 
the method of working correctly. As they 
advance they get more complex figures to 
make, and are made familiar with calculations | 
by concrete operations. From clay moulding 
they proceed to cutting figures in pasteboard, | 
and further on they saw them out of thin 
wood with a jig saw. In the lower part of 
the building there is a neat, well-arranged 
workshop, fitted up with lathes and other 
tools, where the more advanced pupils work 

This 

industrial instruction is merely in connection 
during a part of their school hours. 

with a regular scholastic course, but all in- 
struction is directed so that the pupils will 

perceive its application to practical work. 
a 

By a letter from Mr. Ives, general superin- 
tendent of the Burlington, Cedar Rapids and 

and | 

|gines in 

Northern Railway, we learn that that com- | 
pany are experimenting with the Hotchkiss 
boiler cleaner to try and abate the trouble 
they have from lime deposits in the boilers 

. ° re r ° | : . ° 
the opening, as seen in the top fitting. When | oil-boxes, brake-shoes, draw-heads, etc., of a| of their locomotives. Mr. Ives also mentions 

from| regularly into the business got out a loco- 
Mr. Bancroft, maker 

of the first lathe, afterwards entered into the 
firm of Fairbanks, Bancroft & Co., and they 
went into the work of building steam en- 

Ile 
drew from this connection 

motive occasionally. 

afterwards with- 
and, in company 

with his nephew, Wm. Sellers, started the 
firm of 0 

Providence. 

sancroft & Sellers, and commenced 
making machine tools in a shop at Kensing- 

At death the 
firm of William Sellers & Co. was 

established, and the works were moved to 
Philadelphia. 

ton, near Philadelphia. his 
present 

a 

The Texas Pacific Railroad Company has 
decided to build a round-house at Dallas, 
Tex., of stone and iron, to accommodate 
nearly thirty locomotives. The company 
has purchased, a tract of land in Dallas for 
S50,000. 

——_-ep+—_——_ 

mill that 
turned out its first bar of iron January 31. 

Houston, Tex., has a rolling 

 <e 

The Wire Band Manufacturing 
Company, Schenectady, N. Y., have opened 
a branch office at 160 Sherman St., Chicago. 
This company manufacture galvanized wire 

Kilmer 

bands, cable fence wire, and ornamental 

fencing. The prospects for an enlargement 
of their works to meet increasing demands 
are good. 
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How to Strike up a Propeller Wheel. 

By Isaac WHITEHEAD. 

Propeller wheels made in England for 
ocean service are almost invariably struck up, 
and it would be difficult to find a pattern in 
Liverpool at the present day. For a pattern 
maker to make the necessary strikes, tem- | 
plates, &c., intelligently, he, as well as the 
moulder, must know how the mould 
constructed. The fact is, the moulder and 
the pattern maker are parthers in making 
any mould, and therefore the moulder must 
not consider me as intruding upon his trade, 
if I step in and run the constructing of 
moulds once in a while in the interest of 
pattern making, In the construction of 
moulds, the pattern maker should be better 
informed than the moulder, if it is possible, 
because he must decide how it is best to 
mould a pattern before he makes it. There- 
fore the pattern maker should be equally 
competent to discuss the construction of 
moulds with the moulder, though this is not 
generally the case. 

To illustrate the method usually adopted 
to strike up a wheel, let us take for example 
i wheel eight feet diameter and nine feet 
pitch, with four blades. 
The pitch of a screw is the travel made by 

© point on its surface, in line of its axis, by 
one revolution. 

is 

To ascertain the angle at any point on the 
face of the screw, construct a right angle, 
the base of which shall be the length of the 
circumference described by that point in 
revolution, while its perpendicular height 
shall equal the pitch. For this case we will 
fix upon a point 6” outside the periphery of 
the wheel, which would make acircle 9 feet in 
diameter, at which point we will erect the 
inclined plane, as shown in elevation Fig. 2. | 
The circumference of a 9 foot circle is 28.274 
feet, therefore we will lay off on the line A B, 
Fig. 1 (at any scale), say at }’’=one foot, 
28.274-eighths; and on the perpendicular 4 C 
9-eighths; connect Bb and C, when C will be 
the angle or incline on the circumference of 
9 foot circle for 9 foot pitch. Take the point 
of section 6, Fig. 3, in center of blade which 
is 18” diameter, and it equals 4.7 feet in cir- 
cumference; lay off 4.7-eighths on A B, Fig. 
1, and connect D C, which is the angle at 
section 6 for 9 foot pitch. 

To make this frame lay off the are of a 
foot circle, Fig. 3, and nail up in segments of 
two layers for base; erect posts allowing 
them to be high enough to take the greatest | 
pitch you may require within the range of 8 | 
feet and under. Screw upon the inside of | 
the posts two or three thin strips in layers | 
that will easily bend to the circle, rising at 
the same rate per foot on the circle as the 
angle B, Fig. 1. Adjustable cast-iron stands 
might take the place of the posts, but the latter 
is much cheaper and lighter, and will last a| 
longtime. Three or four sizes of frames would | 
be all that would be needed to make all sizes | 
of wheels; 
be used for 
diameter. 

The first 
the one, as 

9. 

as, for instance, this frame can | 
all wheels less than eight feet in | 

requisite is a circular base plate; | 
shown in part, in Figs. 3 and 4, | 

marked A,is a good one for the purpose. 
Next, I wouid call attention to the center 
that holds the spindle, as it is a very useful 
one for many purposes where striking is 
done. The flanges upon it are both the same 
diameter, so that it can be easily rolled from 
one place to another; the bore is a slight 
taper, holding the spindle firmly, so it can 
easily be taken out by the wedge S. 

| 

Thus 
high, so that a | 

man can get underneath to fix anything he 
may Instead of the wood blocks 
shown, to level up the mould plates /#, Fig. 4, 
cast stands might be used. 

the work is raised about 12” 

need. 

Four holes are 
spaced equally on the top flange, as shown at 
7’, Fig. 3, to receive the dowel in mould 
plates, as shown at /’, Fig. 4. After laying 
down the four plates, adjust strike No. 1, 
Fig. 4, strike off a bed for the inclined frame, | 
and also a seating for the hub; the seriber J, 
marking off the inside edge of frame, or nine 
foot Mark the center line of blade 
upon the are described by D, so that it will 

circle. 

place the blade in the center of the plate, 
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though the blade may be largely on one side 
of its own center. Place the inclined frame 
to the arc, with the center # on frame on 
center line of blade. Strike No. 2 for the 
hub is then set to the seat struck, and also 
No. 3strike,is put in place, as shown in Fig. 2. 
The mould is now bricked up to the strikes, 
allowing thickness for loam, as No. 3 strike is 
worked upon the inclined plane and the hub 
is worked round the spindle. When the face of 
the mould is set, mark upon it the center line 
F, and the periphery of the wheel, as shown 
by marker S in Figs. 1 and 2. 

To lay out an outline of the face of the 

MACHINIST 

Fig. 6. Two pieces are cast, like V and 4, 

3 

a strip of wood at Sec. 6 in the mould, at a 

about 14” thick, and the same number of | different pitch from the outside frame; and, 
» round holes in each, about 2” in diameter. 

Square, open sand-bars are cast, about 14 
square, and threaded through V and JX, as 
they lie in their place on the mould, and then 
fastened with iron wedges in the holes on 
the side of the bars. Bricks are fastened in 
between these bars as the cope is rammed up, 
then the cope is lifted off by the four corners,as 
shown. The thickness strips and green sand 
are then taken off the face of the mould, and 
the mould lifted by the eye-bolt and lugs 
H HH, Fig. 3, placed in the oven and dried. 
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blade and sectional lines 1, 2, 3, 4, 5, and 6, 
Fig. 3, a light frame is made, say }” thick, 
of the shape required, an idea of which is 
shown in Fig. 3, as it would lie in its position 
on the mould, upon which the lines are trans- 
ferred. 

Section strips are next required. 
made about $” 

They are 
thick, and laid out in the 

same manner as shown in the case of laying 
off sections for wood patterns, each having a 
center line upon it. Section 4, Fig. 3, would 
appear, when developed, something as shown 
by FR, Fig. 3, having a curved face. Each 
section strip is placed upon its line on the 
mould, and the spaces between these thick- 
ness strips are filled in with green sand, 
which is shaped by easy curves to the re- 
quired form of the blade, as shown in Fig. 2. 
Next is put on the cope, made as shown. in 

Frame for Cope 

When dry, the mould is put together, and bot 
tom plates made fast to base plate A, as at 
X X,Figs. 3and 4. The spindle is taken out, 
the bottom of hub filled in, and a seat core 

Then 
the center core is put down and the hub 

» as 

shown in Fig. 5, is bedded in place. 

covering core last of all. Now the mould is 
ready to be prepared for casting. 

The variations in shape, that can be struck | : : 
The variations in sha ‘| greater return than the prize money offered. 

up, are: 
1. In the pitch. 
2. By setting strike No. 3, Fig. 2, at any 

angle to the spindle, thus throwing the 
periphery of the blade fore or aft. 

3. By shaping the outline of the blade, and 
thus changing the areas in different relations 
to the center lines. 

t. 
5. Variations have been made by bedding 

» By curving the edge of strike No. 3. 

| There 

| is money to spare for the purpose. 
| the building of 

instead of using strike No. 3, use a straight 
| strike upon the two-pitch surfaces, keeping 
it on a level plane. 

The advantages claimed for strikes over a 
pattern are: 

Ms 
2. Truer, because of the imperfections of a 

pattern, as well as its swelling in the damp 

A sounder face, by its being cast down. 

loam and thus changing its shape. 
3. Less work to command a great variety 

with little pattern storage. 
The advantages of a pattern are, cheaper 

moulding and the ability to adopt eccentrici- 
ties of shape of face. 

8 

Frederick Fladd, Middletown, Conn., wants 
to obtain a copy of No. 3, volume I., Amgr- 
lOAN Macninist. Can anybody supply him? 
He will pay $1.50 for a clean copy. 

-_= —- 

Increasing the Navy. 

A bill has been introduced into the Senate 
authorizing the President to have seven steel 
vessels constructed for the navy, besides one 
steel ram, one cruising torpedo boat and 
two harbor torpedo boats. Of the seven ves- 
sels, two shall be cruisers of 4,500 and 3,000 

tons respectively, one a dispatch vessel of 
1,500 tons, two heavily-armed gunboats of 
1,500 tons each, and one gunboat not to ex- 
ceed 900 tons—all to be built on plans and 
specifications to be furnished by the admiral 
of the navy. We do not share the de 
sire expressed frequently by many journals 
to see an expensive navy built to rival 
in magnitude the navies of Europe; but we 
think the country should maintain enough 
first-class vessels to form the nucleus of a 
navy should a necessity for coast defence be 
forced upon us. If we are to build addi 
lions to the navy, the work could not be 
undertaken at a better time than the present, 
when building material is cheap, and there 

While 
additional vessels for the 

|navy is under consideration, it would be a 

good plan to arrange for building some ves- 
sels of the Ericsson Destroyer type, illus- 
trated in the AmErioAN Macninist of Sep- 

| tember 24, 1881. 

ee 

The advent of the electric light has given 
us a good many ‘‘electric light ” products. 
We have electric light engines, electric light 

belting, &c. Most 
will incline to the belief that any of these 
products that are used in connection with 
electric lighting will be found good enough 

vovernors, oil, people 

| for some other purposes. 

———ao—" 

Offering Prizes for Inventions, 

The Cineinnati Artizan notices the fact 
| that a French society ‘has offered prizes for 
certain inventions, and encourages its read- 
ers to try for them. The first prize is $600 
for anew method of producing cast iron or 
steel having properties of special value ; the 

| second prize is $400 for the best machine for 

| ishing 

cutting the teeth of spur-wheels and for fin- 
the different parts of small arms. 

are several other minor prizes of $200. 
This thing resembles the prize offered some 
years ago by the Humane Society for a stock 

with features, which 
Offering 

prizes may direct attention to the subjects 

car certain valuable 
turned out a complete failure. 

for invention, but any inventor, producing 
what is sought for, would have a valuable 
property that the patent laws would protect, 

}and which would be likely to yield a much 

oe 

The next regular meeting of the American 
Society of Mechanical Engineers will be held 
at Pittsburgh, Pa., May 20. 
in a very flourishing condition. 

The society is 
Between 

thirty and forty candidates for membership 

have applied since last November meeting, 
and other applications will be received before 
May 20. 



The Indieator Diagram, 

F K By HEMENWAY. 

DIAGRAMS FROM A COMPOUND ENGINE. 

Some weeks since extracts were made in 
the AMERICAN Maoninist from a letter writ- 
ten by William Coutie, of Troy, N. Y., 
ing reference to compounding a pair of non- 

hav- 

condensing automatic engines by adding to 
the plant a low-pressure engine to take steam 
from the two high-pressure cylinders. Figs. 
7, 8 and 9 represent diagrams from these 
engines; Figs. 7 and 8 from the two 
high-pressure cylinders, and Fig. 9 from the 
low-pressure cylinder. The low-pressure 
engine is quite distinct from the high-press 
ure, and runs at a different speed. There is 
no receiver, except an extra large steam 

the cylinder. The 
high-pressure cylinders are 18x42”, 

the low-pressure cylinder 40’x425” 
The high-pressure engines run at a speed of 

chest on low-pressure 
each 

and 

83 revolutions per minute, and the low-press- 
ure at 88 revolutions. 

The high-pressure diagrams show an ini- 
tial pressure nearly equal to boiler pressure 
(65 pounds), which, owing to the pis- 
ton speed, falls off considerably before 
the point of cut-off is reached. In fact, 
the points of cut-off cannot be located 

The lead 
is unequal, and rather excessive, 
with any degree of accuracy. 

although it brings about a little higher 
initial pressure than would otherwise 
result, and probably does no particular 
harm if it results in smooth running. 

opening and 
The time 

The points of exhaust 
_closure, also, are not alike. 
of exhaust opening can be seen on the 
diagrams in Fig. 7, being indicated by 
a change from the direction of the ex 
pansion lines, the pressure in the cyl- 
inder rising instead of falling, as is usu- 
ally the case when the exhaust valve 
opens. This is due to the pressure in 
the steam chest of the low-pressure cy]- 
inder being higher, at just this time,than 
the 
the 
ure 
steam chest accounts for the unevenness 

pressure of the expanded steam in 
cylinder. The variation in press- 
of the steam in the low-pressure 

of the lines of counter-pressure on the 
high-pressure diagrams. These dia- 
grams, especially those in Fig. 8, show 
that the cut-off is not very well equal- 

If steam had been worked alike 
ends of 
curves 

ized. 
in both the cylinder the ex- 
pansion would have crossed 
ach other mid way of the lengths of 
the diagrams, an end more nearly at- 
tained in Fig. 7 than in Fig. 8. 

The diagrams from the low-pressure 
cylinder show very straight steam lines, 
and a little inequality as to the amount 
of work done in the two ends of the 
cylinder, in the lead, and in the amount 
of the Of 
if thought lead could 
readily equalized as the 
which is equally true of the high-pressure 

back pressure. course, 
the 

well 
desirable, be 

as cut-off, 

cylinders. The difference in back pressure, 
between the two diagrams, is more apparent 
on account of the low tension of the spring 
used in the indicator. It really amounts to 
less than $lb. 

In respect to hastily observing diagrams, 
it should be noted that in those taken with a 
spring of low tension, variations in the lines 
appear magnified to the eye, since diagrams 
are commonly taken with springs of compar- 
atively high tension, and the eye becomes 
educated to read them on this basis. In the 
instance of these diagrams a variation of one 
pound pressure is represented by ,') of an 
inch, which is a very noticeable variation. 

The mean effective pressure (average of 
both cylinders), of the high-pressure diagrams 
is 23.8 lbs., and the horse-power 212.8. The 
mean effective pressure of the low-pressure 
diagrams is 8.62 lbs.; horse-power, 204.5; total 
horse-power developed, 417.3. It is interest- 
ing to determine just how much the work 
done is increased by the addition of the low 

If it that the 

average back pressure of the high-pressure 
pressure engine. is assumed 

cylinders exhausting the quantity of steam 
used into the atmosphere would be one 

AMERICAN 

pound, the loss of mean effective pressure in 
these cylinders due to exhausting into the 
steam chest of the low-pressure cylinder is 
7 Ibs., equivalent to 62.5 horse-power, the re- 
mainder—142 horse-power—being the work 
done by the low-pressure engine, without 
any costin steam. This is not giving the 
low-pressure engine all the credit due it, be- 
cause the higher pressure of steam in the 
high-pressure cylinders during the period of 
exhaust keeps them hotter, and reduces the 
inevitable loss from condensation. 

It has been previously remarked that it 
was essential to know the pressure in the con- 

determine how much 
pressure to charge against the cyl- 
This is particularly important in this 

denser, in order to 
back 
inder. 
instance, since the condenser and air pump 
were no part of the low pressure engine, but 
were quite independent, located more than 
50 feet away (measured by the length of 
connecting-pipe, and some distance higher 
than the cylinder. The exhaust from the 
engine passes from the cylinder down to a 
heater 30” diameter and 165 feet long, then 
from this heater up and to the condenser. 
The vacuum gauge on the condenser showed 
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Draft-Regulating Appliances of Locomo- 
tives. 

3y J. DuGALD CAMPBELL. 

FIRST PAPER. 

earliest recollections of complaints 
locomotives were that they steamed 
a complaint which is not to be won- 
at, considering the amount of steam 

My 
about 
badly, 
dered 

that a locomotive must generate to do its 
work. When we hear this complaint made, 
our natural tendency is to reflect onthe many 
causes that are apt to prevent a locomotive 
from steaming freely, and to try to find out 
which of them are operating in the case un- 
der investigation. In the wood burning 
times the troubles with locomotives steaming 
badly were rather more numerous than they 
are to-day, and the cures resorted to were 
legion. One of the supposed remedies was 
to alter the cone in the stack by increasing 
or decreasing its diameter; and another and 
more frequent remedy was to bush the noz- 
zle of the exhaust pipe by putting in a cop- 

[Marcu 15, 1884 

arrangement could now be observed with less 
liability to error through fault of the firing, 
or through the quality of fuel. The lifting- 
pipe, as an aid to draft, was still retained 
in the smoke-box. But there being no ne- 
cessity for the stack to form a reservoir for 
holding the sparks, the large stack was 
abandoned and straight pipe, with an en- 
larged top to admit of sufficient area for 
netting, and a cone to protect the netting 
from the effect of the sharp exhaust, were 
substituted. This was called the ‘‘diamond” 
stack. 

It was supposed, and is still, by many, that 
the shape of this diamond stack was of im- 
portance in aiding the locomotive to steam, 
and that the same was the case about the 
shape and diameter of the cone. This is a 
fact, to a certain extent, in that the angle 
of the side and the flare of the cone should 
be such in their relation to the sides of the 
diamond top, that when the exhaust struck 
the cone and was deflected on to the sides of 
the stack it should impinge on the lower 
angle of the diamond, and at such an angle 
as would cause it to easily deflect on to 
the upper one, and then make its escape per ferrule. That was the everybody-reme- 

Vig.7— Seale 40 

| 

J 
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Line of Pressure in Condenser 

a vacuum of 23 inches, or a pressure of 3.4) dy. 
pounds, as represented by the line on the 
diagrams. Measuring from this, the back 
pressure which the engine is responsible for 

The heat extracted from the 
referred to 

is only 2 lbs. 
exhaust steam in the heater is 
used for heating water to be employed for 
various purposes in the mill, and it is to be 
presumed that the loss from impaired vacuum 
is more than made good by the heat saved in 
this way. 

SB 

A Risky Ride. 

A young man who stole a ride on an Eng- 
lish railway train recently, adopted a plan 
which was quite original. He tied a rope to 
the bottom tie braces of a coach, and sus- 
pended himself in this position so that he 
was able to ride a distance of 200 miles from 

On reaching the latter 
city his position was discovered, and he was 
promptly arrested. When brought before a 
magistrate the ride-stealer admitted that he 

Liverpool to London. 

got terribly frightened after the train started, 
but as there was no stoppage he was com- 
pelled to hang to the brace or be cut to 
pieces. The magistrate considered he had 
been sufficiently punished for the offence. 

Another resort was to alter the lift-pipe 
in its diameter, or by running it up or lower- 
ingit. Thereal cause that prevented the mak- 
ing of steam freely was most frequently the 
partial stoppage of the netting with soot, and 
the use of green cord wood. After this came 
defective methods of firing. Attention was sel- 
dom paid to the best mode of placing the wood 
in the fire. The fireman’s pride was in the 
ability to throw a stick into the fire from the 
rear end of the tender. The result was that 
wood was thrown into the fire-box without 
regard to its size, shape, or quantity. This 
careless firing allowed a large quantity of 

fire-box between the 
sticks, and the engine would not steam. 
When the remedy of bushing the nozzles 

was resorted to it only aggravated the evil 

cold air to enter the 

by sharpening the blast, and causing more 
air to pass through the wood. But somuch 
depended on the quality and size of the wood, 
and on the manner of placing it, that what 
might be a cure for bad steaming to-day in- 
creased the trouble to-morrow. 

With the advent of the coal-burning loco- 
the 

changed. As far as the fuel was concerned 
in regard to its position in the fire-box it 
became a constant, and its quality nearly 

*The effect of any change in the draft 

motive, conditions were somewhat 

SO. 

cleanly, without leaving the diamond 
filled with straggling steam. 
The height of the stack from the rail 

being limited, and an inside pipe of 
sufficient length required, it follows 
that the length of the diamond would 
be limited, and that increasing its di- 
ameter would make the angles of the 
stack top too acute, and the exhaust 
would have to make an angle propor- 
tionally acute in its outward passage. 

It is found that the diameter of the 
cone should be no larger than that re- 
quired to protect the netting from the 
exhaust, and that in a properly con- 
structed stack a diameter of 4” larger 
than the inside pipe will cause it to serve 
that purpose. The top of the cone, or 
rather the inverted base, should be 
made with an easy flare to cause the 
exhaust to deflect outward and upward 
on the sides of the diamond. A leading 
aim in constructing the stack should 
be to avoid causing the exhaust to make 
an acute angle in its passage to the at- 
mosphere. When it does so, or strikes 
too close into the corner of the dia- 
mond, the exhaust steam becomes con- 
fused or straggling in its passage, and 
much will remain to be driven out by 
the following exhaust. The failure of 
the exhaust to clear itself, may fre- 
quently be remedied by lowering the 
cone on the braces, thereby causing the 
exhaust to strike lower in the stack, 
thus avoiding striking on to the corner 
of the diamond, or on tothe upper half, 
and deflecting back on the lower half 
of the diamond. 

From this we may conclude, that 
while the diamond top of the stack is 

not one of the appliances used to cause 
a locomotive to steam, it will, if not properly 
constructed, be a preventive of easy steam 
making. That in the construction of the stack 
attention should be given to the inverted cone 
as a protection to the netting, inits diameter, 
in the angle of its sides, and regarding the 
flare of the base, so that it will allow the 
proper deflection of the exhaust on to the 
sides of the diamond. That the diamond 
shall be made to allow a clear and easy es- 
cape of the exhaust. That the angle and 
flare of cone, and angle of the diamond have 
a fixed relation to each other, and that they 
should be constructed so that the angle of 
deflection of the exhaust should always be 
upward and outward. 

-_- — 

Apprentices in the Brooks Locomotive 
Works. 

The apprentice night school connected 
with the Brooks Locomotive Works, Dun- 
kirk, N. Y., about working we 
published full particulars on November 17th 
of last year, has proved so successful that 
Mr. Brooks has issued the following order 
which in future will regulate the hiring of 

whose 

apprentices : 
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‘From and after January 21, 1884, ap-| 
prentices will be admitted to service in these | 
works under the following rules, and no | 
deviation will be made therefrom: An ap- | 
plicant must possess a good moral character ; 
must be 18 years of age, with a fair knowl- | 
edge of the ordinary English branches of 
education, and write a legible hand. Appli- 
cations must be made to the office in writing, 
and must be written by the applicant. An 
applicant must possess a natural aptitude | 
for mechanics, and have a settled personal 
desire and purpose to become a skillful and | 
competent workman. The term of service | 
for apprentices will be three years. The | 
compensation for the term will be: First 
year, 7} cents per hour; second year, 9 cents 
per hour; third year, 11} cents per hour; 
ten hours constitute one day’s work. Ap- 
prentices will be required to attend the night | 
school such evenings in the week as may be | 
designated for such purpose. Tuition and 
books are furnished free of charge, and from 
the date above mentioned attendance in the | 
night school will be obligatory upon all ap- | 
prentices who enter our service thereafter. | 
Neglect of this privilege will be considered 
cause for immediate dismissal from our | 
service. This company cannot guarantee | 
continuance of service during the full term 
of apprenticeship, as the ability to do this | 
must be regulated by the conditions of their | 
business, but they will do the best possible 
for their apprentices. 

“Tt is the intention of this company to 
institute a high standard of 
among their apprentices. First, by refusing | 
all unfit applications ; and second, by using 
special endeavors to offer them every ad- 
vantage to become not only skillful and com- 
petent workmen, but also to educate them 
in the principles underlying mechanical con- 
struction, and afford them opportunities to | 
study and practice elementary mechanical 
drawing. Hence no applicant will be ac- | 
cepted until a full investigation of his char- 

excellence 

acter and elementary education is made. | 
An applicant must be 18 years of age; must | 
make application in his own handwriting | 
through the mail, addressed to our office ; 
and must be prepared to furnish credentials 
of his character, education, and aptitude for | 

mechanical pursuits. 
satisfactory upon investigation will be placed 
on file in the order of their application, and 

Applications proving | 
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prived of its water by burning, leaves a 
powder that, when mixed with its own bulk 
of water, forms a creamy which 
almost immediately becomessolid. In using 
plaster Paris the liquidity of the mixture 
should be regulated by the thickness of 

body required. 

paste 

For thin bodies two parts 
of water to one of plaster may be satis- 
factory, but for general work, one of plaster 
ta one of water will be right. 

In preparing to pour a plaster mould, the 
outside of joints should be either carefully 
stopped up with clay, or firmly banked up 
with sand, to prevent leakage. If nothing 

of course, all is, but the water comes out it 
lright, for that is to be got rid of, and if it 
does not leak through the joints it is absorbed 
by the sand in the flask. 
ing in 

The holes for pour- 
the plaster should be as large as 

practicable, for the quicker a mould is filled 
the better for filling thin places or corners. 
If a mould has any body at all it will shrink, 

iso as to require being filled up after it is 
mould 

one should have plenty of water and plaster, 

for it don’t 

poured. Before starting to pour a 

work very well to have to run 
|away from the job to procure either after a 
mould has been poured. With practice one 

I’ Plate Thickness 
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For irregular shaped patterns there is 
probably at the present time none more 
popular than what is called the ‘‘sand 
board.” 
boards is simply to ram up the nowel hard 
and solid, and then after making a good 

The 

3 \ I wed icin V4 J 
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The common way of making sand 

firm joint, ram up a false cope or frame. 
kind of sand used for the boards has 

much to do with their life. 
new moulding sand, mixed with about one | 

Some take all 

to ten of flour; others will use no flour, but 
will wet their sand with thick clay wash. 
Samuel L. Robertson, a man of large ex 
perience as manager and journeyman upon 
light work, informed me of a receipt for the 
mixture of sand for mould boards which he 
had used for making irregularly shaped pat- 
terns for Taylor & Boggis, Cleveland, Ohio. 
This firm is noted in and in 
Europe for the excellence of their fine, light 

The mixture 
sand, boiled linseed oil, and litharge. 

this country 

fine 
The 

To about 20 parts 

work. is composed of 

sand should be very dry. 
sand add 1 of litharge, mix them thoroughly 
and then sift the whole through a fine sieve. 
Wet with the oil to a temper of moulding 
sand, such as would be used for moulding. 
This mixture is rammed the same as one 
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accepted applicants will be advised when | 
their services are required.” 

ile 

Small Castings 
Flask Hinge. 

By re D. WEst. 

For turning out small castings fast and 
than 

having mould boards that will save hand 
neat, there is nothing more essential 

used as common 
property four kinds of boards, the first 
joint making. There are 

being the wooden, the second the sand, the 
third the plaster Paris, and the fourth the | 
match board, plate. these 
with some shops a common affair, while 
with it There 
many moulders, 
make a match plate, or plaster Paris board, 

or Making 

others is the reverse. 
who, were 

could not do so without instruction. 
At the left, in cut, is illustrated the mak- 

ing of plaster board. At the right is a} 
section of the board as completed. In 
making this board the pattern is rammed up, 
and the joint made the same as if a cope was 
to be rammed upon it. Instead of the cope 
a sectional view of a wooden frame is seen, 
the inside of which is even with the inside 
of the 
tight, so as to prevent leakage. 

nowel. The joint should be made 
The plaster 

is poured in through holes, A, A’, and when 
the lifted off, the 

washed of the plaster with 
After the face is dry it 

is given a coat of lamp-black shellae varnish, 

board is and 
off the 

water and a brush. 

set 
face 

and when dry the board is ready for use, 

In making plaster boards there are a few 
details it may to 

Plaster of Paris is made by boiling or burn- 
which be well notice. 

ing gypsum, a mineral consisting, essen- 
tially, of sulphate of lime and water, the 

lime, 32.56; 

20.93. 
proportions being: 

46.51; water, acid, Gypsum de- 

The Mould Board and 

is | 

are | 
they told to| 

sand | 

sulphuric | 
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Constructing Plaster Board 
MAKING SMALI 

can guess very nearly the amount of mixture 
wanted to fill a mould, and it should, espe- 
cially for light body moulds, be all mixed 
before starting to pour. For thick bodies 

| we may partially fill a mould, and then com 
plete the job by a second pouring, but for 
general work plaster Paris requires prompt 

and active work. 
The should be 

order to prevent the plaster from sticking 
to them. In the joints special 

}care should be to that the 
| mould board will form a joint that will not 

patterns used oiled, in 

forming 
taken, insure 

only lift clean, but one that will leave a 
finless and true jointed casting. 

At WZ, H, H, are seen nails driven in for 
the purpose of assisting in holding the plas- 

driven 
at the 

Again some will, where 

ter in place. In some cases nails are 
all over the bottom boards, as well as 
sides of the frame. 
there are heavy bodies of plaster to hold, 
put in bars nailed to the frame, or secure to 
it strips or blocks driven fullof nails. 

Plaster boards are, ordinarily, used only 
| where, from the crookedness of the pattern, 
| wooden boards cannot be as cheaply carved, 
as perfectly fitted or kept as true when being 
used. Wooden boards, when of irregular 
| shape and finely fitted, are preferred by 
moulders, as they are generally light, will 
retain good edges, and can be moved with 

| little risk of being broken. 
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Plaster Board Completed 
CASTINGS, 

would ram all moulding sand. The board is 
left to dry for about 12 hours, and is then 
ready for use. The oil gives the sand firm- 
ness. The litharge is used as a dryer for the 
oil. It is not essential that all moulding sand 
should be used ; almost any sand of fine 
grain will do as well. Parting sand, for 
instance, may sometimes be mixed with one- 
half moulding sand to good 
Should there at any time be corners or edges | 

broken they can be mended by patching on 

beeswax. 

In light work the keeping of the joint 

edges of sand mould boards sharp and un-| 
of the A 

ereat many, to help preserve them, will nail 
broken, is utmost importance. 

all the joint edges; even then they will be- 
come ragged and cause bad joint work. 
The objection to plaster board for fine work 

the Much 
out of the pattern soon breaks the edges. 

The 
keep their edges good and true surprisingly 

is about working in and same, 

boards made with the oil and litharge 

long, and it is on account of this they are | 
thought so well of; and any who will give 
them atrial will, no doubt, be greatly pleased 

with the results. 
As an auxiliary to the fast production of 

small work, the match plate is often used to 
sood advantage, the making of which, al- 
though asimple affair, is in the minds of some 

thought to be.work requiring fine manipula- 

| patterns. 

advantage. | 

5 

tions and measurements, the same as is re- 
quired in the wooden match 

In t is illustrated 
the manner of constructing match plates, 

making of 
boards. figures 2, 3 and 

two patterns being selected, in one of which 
the indentation comes below the joint line, 
and in the other above it. 

At No. 2 
joint made, 

the nowel is rammed up and 
F and # patterns. 

The cope having been rammed up, looks as 
being the 

seen at top cut shown. The process so far 
is simply what one would do were he mak 
ing a casting from each of the respective 

As instead of doing this we 
construct 

in 
tend a match plate, extended 
manipulations are required. 

to 

As the pattern 
portion is moulded, what is now wanted is 
to mould the plate portion. This is done by 
building up the joint as seen at P, P, there- 
by giving whatever plate thickness is neces 

for The are cut the 
same as if the castings were to be poured by 
them. The ' 
mould poured. 

sary strength. gates 

cope is then closed, and the 
The match plate, as seen at 

No. 4, illustrates its use in the moulding of 
castings from it. The cut shows the nowel 
rammed up, cope set on, and gate pin, A, in 
place ready for being rammed up: At. Xx. 
x This match plate 
when made had projections extending out 

are the cope pins. 

beyond the plain edges so as to fit or make 
grooves for the pins to fit in, and make a 
true joint when the mould was closed. 
| Should there be any overlapping of joints 
| in the castings produced, the fault cannot be 
| laid to the principle of making the match 
| plate ; it will be the fault of shaky or un 
j|true pins. This point, in making the mateh 
| plate as well as in using it, must be carefully 
| watched, if true jointed castings are desired. 
| In making wooden match boards of course 
| different manipulations are required. The 
thickness of bo@rd is first made, then, by 
measurement, which requires care and exact- 
ness, indentations top or projections are 
fastened over their corresponding parts. 

The match board, or plate, is only practi- cal for such work as is, in outline, plain and 
without acute corners, cores or projections 
In fact, of late years, since the art of makine 
mould boards, patterns, and cates has | 
| reached such perfection, the match board or 
| plate is seldom seen in use. 
| Another device which is often found very 

| useful in the fast production of small work is 
| the hinge. There are many different styles 
| used. The hinge is something that might be 
| often employed to excellent idvantage in the 
making of diflicult lifts, orin coping hanging 

| indentations. When the center of the bikie 
| is on a line with the center or joint of flask, 
}the lift at the of starting tends 
| towards the hinge side, thereby clearing any 

moment 

hinge. To more clearly illustrate this. the 

‘inward” and ** outward” are given. 
At inward, the center of hinge, B, is eon- 

| siderably below the joint. 
the lift 

as shown by the ares, S, 

|indentations the soonest upon side opposite 

} 

| 

rhe moment this 
will 
S. 

cope is started, be inward 

In the upper 
}eut, on account of the center of hinge being 

| 

above the joint, the reverse would be true, 
Rk, hk. The distance of 

the hinges being so far below and above the 
joint, the drawn the center of 
hinges show a true inward oroutward move- 

shown by ares, as 

ares from 

ment, as the cope is raised or lowered. It is 
evident from this illustration that the matter 
of having a cope gofrom or towards the hinge 
side can be controlled, thereby assisting in 

lifts 

either direction is desirable. 

getting good when a movement in 
the 

farther from the joint center the hinge is the 
Of course 

more rapid the outward or inward move- 
of the line, VW, JN, 

with ares cutting same, shows in what ratio 
ment. The intersection 

the given radius or outside of flask raises 
compared with the inside. This ratio in- 
creases proportionately as the radius, or 
width of flask, increases. 

The cut of flask hinges shows two styles 
that are handy for light work. The upper 
style is to be secured to the joints of flask ; 

Kither could 
| constructed so as to bring the center of 
! the lower one to the sides. be 

hinge below or above the joint, to cause in 

ward or outward motion when first starting 
| the cope, should it be desired. 



LETTERS FROM PRACTICAL MEN, 

Stealing the Trade. 

Editor American Machinist: 
In a recent number of the AMERICAN Ma- 

ournist, ‘* Foundryman” very 
tersely some facts about the difficulties of 

expresses 

giving apprentices a fair show to learn. 
what reasoning as to the cause! The tariff! 
Well, that is the last count I have heard of 
against protection. Yet it is about as reason- 
able as any of the free-trade arguments. 

I was an apprentice in time to have the full | 
benefit of the low tariff of 1846. These were 
the good old times of ‘‘tariff for revenue | 
only.” 

I was to learn the machinist’s trade; but 
for the first year I was a general helper in 
foundry, blacksmith shop, and everywhere 
else about the works. I spoke to the super- 
intendent about my case, and he said he did 
not see how he could help it. ‘‘In fact,” 
said he, ‘‘there is no chance for a boy to 
learn a trade now-a-days unless he steals it.” 
Ile advised me to be always on hand, and 
watch for chances to show by my work that 
[ could do something. 

I began the stealing process. Without any 
orders, I took one of a lot of 9” sheaves, and 
put it in a chuck lathe and run a drill through 
it. The core was not set true, and I let the 
drill follow the hole. The foreman came 
along, and seeing the drill weaving back and 
forth, told me that sheave was spoiled, and 
that I would spoil every one of them if I did 

But | 
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| movement of a lever it is adjustable through 
/an infinite variety of gradations, and may 
| easily be made to suit the ‘size of drill” and 
‘density of the metal.” The finest feed is 
less than .002”, and the coarsest over .16’, 
and as every possible variation between these 
two extremes is attainable by simply shifting 
a lever, it appears to me that this arrangement 

| meets all the requirements of an automatic 
drill press feed. Finivs. 

| The Equidistant Series of Gear Cutters, 

Uditor American Machinist: 
In your issue of February 23, Mr. Geo. B. 

Grant, in relation to the above subject, says, 
among other things, the following: 

“3d. McCord’s method is accurate enough 
practically, but is also an approximation, and 
not as theoretically exact and perfect as has 
been assumed. Its assumed method of uni- 
formly dividing the locus curve has not been 
shown by him to equally divide the errors of 
velocity ratio, although it may do it, and 
until [ showed him what was wanted, was not so 

claimed by him. We pays close attention to 

errors of form, and says not a word about 
velocity ratio.” 

| If allowed to pass unchallenged, this piece 
| of fiction might be supposed by some of your 
| In order to 

prevent this, I will remark that I developed 
the theory of my method before I was aware 

readers to be founded on fact. 
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Thus, he ‘‘ objects,” rather tardily, to my 
developing what he calls ‘‘a most clumsy 
invention,” on the ground that it was done in 
order to supersede his formula. That is not 
at all true, and he couldn’t possibly have 
known it if it had been; besides, every one 
was at liberty to select his méthod in prefer- 
ence to mine. He also ‘‘objects” to my 
process as being too laborious—which is less 
pertinent than it might be, in view of the fact 
that I have done all the work myself. 

In the AMertoaAN Macninist of January 5, 
Mr. Grant defines his formula as one by which 
an equidistant series can be computed ‘for 
any possible system, limits, or number of 
cutters ;” and gives the seductive information 
that ‘‘it takes but a few minutes and a few 
figures to fit any other case” than the ex- 
ample he gives. Let us then make a series 
of 12, to cut from 26 teeth up to a rack, of 
which the intervals are given in the first 
column of the annexed table, the small tipe 
figures denoting the location of each- cutter 
according to his amended rule. In com- 
puting these intervals, the value of ¢ in the 
formula may be fractional, in which case 
presumably the nearest integer is to be used; 
but in this series of twelve we find six in- 
tegral values, viz.: 39, 52, 78, 104, 156, 312. 
We note, then, that 4 cutters are required for 
the limits 40-78 teeth, 5 for the limits 53-312, 
and so on in other cases as shown: 

” 

not hold the drill firmly in the rest. Then he GRANT MacCorp. 

showed me how. After that I could bore . 

sheaves. 1 26— 28 26. 27 

After a time I wanted to make a saw arbor.|  * 20 31 l . 28-30 

‘‘Oh, no; you have never made an arbor. | 4 36 - Four. SIx. | Six FIvE. Four. a 

You can’t do it.” | - aad 

I bought the material, and hired a man to| | iol went 

turn a hand power, and made a saw arbor| ” 40 -45 40- 46 40- 46 39 44 

after working hours, sold that arbor to the | 18.81 10.82 

firm for seven dollars, and they sold it for| 6 46— 52 47— 58 47 53 | 45. 52 

twelve dollars. After that [could make saw 57.15 58.15 58.57 site 

arbors. 7 53 -62 54-63 54- 64 53- 64 53-6 53- 63 

With square thread and lighter screws it) 69.42 “0.81 aa —_ sce 

was the same way, after [ had worked 8 63- 78 64— 78 65 79 65_ 80 65 79 aie 

nights and made one psgeliiciggs my ape I pre — oe a ~ 

paid for the material. It was only my trade 9 “9-104 80-105 Pe Bap ll Rage oe 

that I stole. 
I wanted to see machinery in place, that I vagoeell eageell 127.02 127.54 198.87 

might know what the different parts that I 10 105-156 106-156 LO7- 159 107-158 106-158 107-159 

had seen made were to do. I could not leave 208,88 212.89 210.65 211.32 

the shop to go and see a mill in operation} 11 157-312 160-318 159-312 159-316 160-321 

2) + | B19 817- © | 322-0 unless I took my own time for it, and I could 
not take a working day any more than a sailor 
at sea can take a day. 

One noon-time a half holiday was an- 
nounced on account of some public celebra- 
tion. I took that afternoon to walk out a few 
miles, and see a flouring-mill and a saw-mill in 
operation. Such things paid me well, for I 
goon got along so that the firm could not 

afford to keep me as a general helper and 
roustabout. 

of the existence of either Mr. Grant or his 
formula; never received from him or 
any one else any hint or suggestion as to 

have 

what was or was not wanted; and have never 
modified or added to my original statements 
in relation to it. And the ‘‘claim’ 
the above quotation is represented to have 

’ which in 

been set up as an afterthought, was, im- 

I do not cast any blame upon my employers. 
I was treated as well as the average apprentice | 
at that time. Business was dull, and times | 
were harder then than they are now. Many | 
a time I have congratulated myself on being | 
an apprentice and sure of a job, when I have | 
seen good journeymen unable to get work. | 

Such were the low tariff times. 
Muncy, Pa. OLp Jour. 

Feed Motion for Drill Presses. 

Editor American Machinist : 

In your issue of February ° 23, 1884, you 

say, in answer to question No. 82: ‘‘Our 
experience is that it is very difficult to supply 
a proper automatic feed to a drill press. * * *| 
If any of our readers can suggest a suitable 
range of automatic feeds, we shall be glad to 
hear from them.” 

If you will refer to your files, you will find 
that the AMertoan Macuinisr for January 13 
and June 28, 1883, contained descriptions of 
drill feed which, | 
think, fulfill the required conditions. These 
machines were built by Wm. Sellers & Co., 
of Philadelphia, and the feed motion which 
you there describe as ‘‘ adjusted by the well- 

known Sellers’ is such that it 
may be varied, within its limits, by any 

presses with motions 

feed discs,” 

amount, large or small. It is not restricted 
to a set of change wheels or the different 
speeds of a cone pulley; but by the simple 

|degree of precision attainable is 

plicitly if not explicitly, included in those 
statements; the whole theory, indeed, de- 
pending upon the truism, that the greater the 
error in form, the greater will be the error in 
velocity ratio; if one pays close attention to 
errors in the factor, it is needless to waste 
words about the products. 

to the 
not estab- 

Again, the truth of my claim as 

|lished by my assertion, nor can it be over- 
thrown by Mr. Grant’s denials. I in 
support of it a connected chain of reasoning ; 

gave 

now, if that reasoning is fallacious, let Mr. 
All 

thus far done in that direction is to say that 

Grant demonstrate the fallacy. he has 

he can prove one figure in one column of my 
table to be incorrect, which may or may not 
be so; the burden of proof lies upon him. 
But if my tables were @/ wrong, it would 
simply show that I am very poor at figures, 
and would not disprove the accuracy of the 
process in more competent hands. 
safely assumed that Mr. Grant himself has at 
some period made a mistake in computation ; 

It may be 

but even if positively ascertained, the cir- 
cumstance would not, I faney, shake the 
public confidence in the rule of three. 

What IT have said above and previously, 
covers the main and, so far as lam concerned, 
the only question at issue; but Mr. Grant 
proposes some other points ‘* for discussion,” 
as he says. 

Consequently, if the formula were abso- 
lutely precise, not only the intervals but the 
locations for all these different series would 
be identical with those in the first column, 
which they are not. 

Mr. Grant, I know, has in advance dis- 
posed of all these discrepancies, declaring 
them to be ‘imperceptible fractions,” which 
they may or may not be, according to the 
size of the cutter. 

He insists that his method is good enough 
for him, ought to be good enough for every- 
body, and that if there is a better one the 
superiority is of ‘‘no account whatever,” be- 
cause, as he says, his rule gives results closer 
than can be worked to. That is to say: “It 
doesn’t matter whether the bull’s eye is in the 
center of the target or not, for you can’t 
shoot straight enough to hit it, any way.” 
This will not satisfy all the marksmen, even, 
and certainly ought not to content the man 
who makes the target. 

There are men so unreasonable as to believe 
that they can work as close to the right figure 
as to a wrong one, and to wish for more pre- 

cise information as to what the right figure is 
than that given by the liberty to select from 
even a limited and choice collection of values. 
And such information is to be found in the 
last column, which contains the intervals for 
a series of 12, to cut from 26 teeth to a rack, 
upon an epicycloidal system in which the 
constant describing circle is such as to give 
radial flanks to the wheel of 15 teeth, and 
the addendum is equal to the diametral pitch. 

C. W. MacCorp. 

Building Locomotives in Repair Shops, 

Editor American Machinist: 
I have noticed lately several articles in 
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your paper, in regard to building locomotives 
if repair shops. Upon the careful reading of 
the same, one would be led to think that they 
were written, or paid for, by locomotive 
builders; for it is not probable that a master 
mechanic, who is capable of building, and 
who has built locomotives in a repair shop 
under his supervision, would write such arti- 
cles. Every well-informed master mechanic 
knows that as good a locomotive engine can, 
and has been built in a repair shop, as in any 
shops where locomotive building is made a 
specialty; though, perhaps, where only one 
at a time is erected, not quite so cheaply. 
But the cheapest is not always the best. I 
believe locomotives can be built in any repair 
shop having the proper facilities to work 
with, a good master mechanic to direct, and 
ample work of the kind to warrant the keep- 
ing of a gang of skilled workmen, as cheaply 
as in any locomotive works. 

There may be repair shops where good 
work is not done, but that is not the fault of 
the shop, as probably in the case written 
about by Mr. Ben. Hetherington, and pub- 
lished in your issue of February 16th. If I 
had been ‘‘Ben.,” I should have kept still 
about the job ‘‘ although the valve gear is good.” 
I know of locomotives running, that were 
built in a repair shop, at a less cost than 
locomotives of the same kind and dimensions 
built in a locomotive works, and I also know 
of locomotives that were built in a repair 
shop that excel, in every way, the majority 
of locomotives built at locomotive works. 

CALIFORNIA. 

Pumping Machinery Needing More 
Attention, 

Editor American Machinist: 

I have read with interest your editorial in 
the issue dated February 23, in regard to 
‘‘a standard test for pumping engines,” and 
think you have struck a very-much-neglected 
subject. Why is there not more written in 
regard to steam pumps and pumping ma- 
chinery in general? 
We see steam pumps on every hand in de- 

plorable condition; pumps that should be 
double-acting working as though they pre- 
ferred to be at one end of the stroke all the 
time, while the engineer persistently tinkers 
at the steam end, shifting valves, &c., while 
the pump is working worse than ever, as 
though to call attention to the real difficulty. 
Pumps are made, through the oversight of 

manufacturers, with no chance to get at the 
valves without removing several bolts, and a 
bad joint to make in replacing, which re- 
quires considerable time—a serious matter in 
the case of boiler-feed pumps. 

In regard to duty tests, I have taken part 
in several, and must own that I have never 
felt satisfied that justice had been done to all 
parties. I hope to hear from more practical 
men on this subject. HypRAvtics, 

Adrian Water Co., Adrian, Mich. 

Cast Iron Locomotive Guides, 

Mr. John Black, general master mechanic 
of the Cincinnati, Hamilton and Dayton Rail- 
road, is using cast iron guides. He has been 
experimenting with this kind of guide for 
several years, with such satisfactory results 
that he is now fitting them upon all his en- 
gines. He has several locomotives which 
have run nearly 150,000 miles, and one cannot 
slip an ordinary business card between the 
cross-head and guide. It has been so long 
since they have had to line up a set of guides 
on account of wear, that they say they have 

Ordinary 
not car wheel iron. Many 

master mechanics, who have not used cast 

about forgotten how it is done. 
cast iron is used 

iron guides, say when they commence to cut 
they go all at once. So will any journal go 
when it is neglected, and so will a crown 
sheet go down if the water is allowed to go 

With ordinary attention, cast iron 
guides give no trouble, and in three years 
low. 

}none have cut or given suddenly out with 
Mr. Black. 

where a material gives the very best results 
This seems to be another case 

on one road, yet will render no service at all 
on roads where it is not in good repute. 
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Penney’s Spring Cushioned Helve 
Hammer. 

This hammer is manufactured by O. L. 
’ackard, Milwaukee, Wis. It is intended 

for hard work and rough usage. The helve 
is hung upon hardened steel centers, and 
derives its motion from a wide-faced eccen- 
tric. The husk, containing the helve, is ar- 
ranged to be readily lowered or raised to ac- 
commodate dies of varying thickness, thus 
rendering the shimming up of ordinary dies 
unnecessary. The length of stroke can be 
changed while the hammer is in motion, by 
means of a lever which changes the posi 
tion of the fulcrum of the top beam. 

The speed is regulated by means of the 
treadle, which controls a paper friction ina 
loose pulley. 

The anvil and foundation are 
separate from the hammer, so that the con- 

of the affect the 

block its 

cussion blow does not 

latter. 
The hammer head is long, and of cast 

steel; all parts, except the helve, are of 
steel or iron. 

— ~_>e—_— 

Personal Recollections, 

By S. W. GoopyEar. 

MAKING SCREWS. 

Leaving the heading of screw blanks, to 
which my last letter was devoted, brings me 
to a consideration of the other operations, 
which in their turn were necessary to trans- 
form the blank into the finished screw. 

Shaving, nicking, pointing and threading 
were all done by automatic machines, in 
which the blanks were thrown in a promis- 
cuous mass into a hopper, and, partly by 
gravitation, in some part conveyed by carry- 
ing disks, slides, cams and levers—each indi- 
vidual blank among the half peck, or there- 
abouts, thrown into the hopper at once, found 
its way to the cutter or saw, as the case 
might be, and under a continuous stream of 
soda water, which served to keep cutters 
cool, insure clean, smooth cutting, and pro- 
tect the developing screw from rust, dropped 
into a box under the 
received the unerring 
ready saw, shaving, 
threading cutters. 

machine, after having 
attention of the ever- 
nicking, pointing or 

CONSTRUCTING THE MACHINES. 

Here were many machines to build, in 
which were two, three or more shafts run- 
ning in boxes, the relation of these shafts to 
each other, and to fixed points on the bed 
of the machine, being of the utmost import- 
ance. Commencing by planing the seats for 
the the their 
places, and boring them in position with a 

boxes, planing boxes into 

boring bar, I soon learned that even the close 
workmanship and exact measurements of the 
best man in the shop, in setting for boring, 
sometimes left two shafts out of parallel with 
each other, or at improper distance, or the 

should, at 
right angles with the main spindle and the 
worm-shaft would not be, as it 

cam-shaft which it was to drive. <A cure for 
this would have been to provide templates 

and special fixtures, to insure suitable ad | 
justment for boring. This would, perhaps, 
have been better than what I adopted, but, 
as I hit upon a plan which proved very satis- | 
factory and may be novel to some, I will de 

it. 
boxes, such as are used in a lathe-head, 1| 

scribe Using the ordinary split flange 

rigged up cutters and jaws to mill the boxes, 
instead of planing them—a departure, by the 
way, which met with no favor at that time | 
with the best men, *‘ because milling was not 

| 

accurate enough,” they said, but by which | 
it was easy to mill a great many boxes just 
alike, with their depth just half their width, 
and the space between the flanges alike, and, 
us between the sides and top or bottom, in 
exactly the same plane. 

MILLING THE BOXES. 

As in all such work, there must be a base 
of operation, and there are still many shops 
in which the milling machine has found no 
place, where, if it once gets a foothold, it will 
soon be considered indispensable, I will 
describe how this milling was done. Drop- 
ing a half box between the jaws of the mill spindle, 
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ing machine vise, with its superior surface 
}against the fixed jaw, and one end upper- 
most, clamping it in position by using a nar- 
row piece between the sliding jaw and the 
surface between the flanges, a cut was taken 
from the end, which would be at right angles 
with the broadest face. Taking this cut on 
the entire lot of pieces under treatment, they 
were next put in the same position, the other 
end up, and that milled off, the same as the 
first end had Leen. 
between the flanges on a parallel strip in the 
bottom of the vise, gripping the half box by 
the already milled surfaces between plain 

Now, resting the surface 

jaws, the superior surface was milled off. 
Next, turning the vise with the jaws parallel 
with the traverse of the cutter, with the cut- 

to mill the 
space between the flanges, closing the jaws 
ter on which was to be used 

upon a parallel strip and clamping the slid- 
ing jaws down at a suitable distance apart, 
the jaws had the cutter run between them, 
cutting a shoulder in each, of course per- 
fectly parallel with the line of motion of the 
cutter. Then, raising the cutter, or lowering 
the vise to give the right distance between 
the face of the cutter and the bearing surface 
shoulders, and setting the cutter in the right 
position longitudinally in an axial direction, 
the surface between the flanges could be 
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relative to the milled surfaces between the 
flanges. The sneers with which my proposi- 
tion was met to mount such a chuck, suf- 
ficiently true to admit of using a box bored | 
in it, either side or either edge up, without 
changing its concentricity, died away when 
the ‘‘ how” became apparent. In my method 
for getting this chuck on true appears my 
reason for milling the boxes to such a thick- 
ness, that the top and bottom boxes together 
should measure exactly the same as in width. | 
By facing off the front of the chuck and plan 
ing out the seat to an exact fit for a pair of 
boxes, the incomplete chuck could be at- 
tached to the face-plate of a lathe perfectly 
true, by turning a mandrel to an exact fit for 
the opening where the boxes were to be held 

Placing the mandrel] on the lathe 
centers, with the chuck astride the mandrel, 
its planed face could be clamped to the face- 
plate of the lathe in a position of concen- 

for boring. 

aricity not to be reached by measurement. 
Now, the back plate of the chuck could be 
fitted to the lathe spindle, or it could be 

faced up and its periphery turned true, to be 
fitted into a turned sunken seat in the face- 
plate of the lathe. In either case, if the job 
was well done in a proper manner, insuring 
a chuck that could be depended upon to run 
true, to complete which it was simply néces- 
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milled, and the inner surface of the flanges 
right. 

with the lot in this direction, the vise was 
milled just Having been through 

turned with the jaws at right angle to the 
traverse of the cutter, and holding the fixed 
jaw, which was to be used in completing the 
milling, between the jaws last described, a 
seat was cut across its inner face of sufficient 
depth to insure holding in place a piece of 
the exact width of the thickness of the cut- 
ter. Fastening this piece in place with a 

of the 
enough to prevent the edges of the flanges 
couple screws, piece being thick 

| from striking the inner surface of the jaw, the 
jaws already in may be removed, and this 
one with a rib, anda plain mate putin. Now, 
using a straight edge against the edges of this 
vertical rib on the fixed jaw, the sides of the 
milling cutter can be brought to coincide ex- 
actly with the sides of the rib, insuring the 
last two cuts between the flanges coinciding 
exactly with the first one, making the infer 
surface of the flanges in the same plane all the 
way around an entire box. 

BORING THE BOXES. 
Having in the manner described milled up 

a lot of boxes—-sometimes five hundred pairs 
at I next prfceeded to bore them, 
face them up, and true up the outer surface 

a time 

of the flanges by putting them in a special 
chuck, which I[ had fitted to a lathe spindle 
for this purpose. This chuck was an exact 

Sac-simile of the seat in which the box would 
be the 
chuck mounted on the live spindle of the 

used in machine. By having this 

lathe perfectly true, /. ¢., with the opening in 
which the boxes were to be placed for boring, 
strictly concentric with the axis of the lathe 

the boxes were bored strictly central 

sary to put it in place on the lathe spindle, 
carefully face off the front, clamp it front 
face down on the planer, and plane the inner 
face down to produce a fit between the box 
flanges; drill and tap the cap to place, and 
the chuck was ready to use. Boring the 
boxes in this chuck and facing off their en- 
tire ends with a cutter of suitable shape 
fitted to a boring bar, and used as a counter- 
bore; next, clamping them upon an arbor, 
by means of a strap and key--the strap ex- 

insured 
the two halves of the box holding the right 
actly fitting between the flanges 

The ends 
were finished in a hand lathe, and the boxes 
were made in this way by the hundred and 
stored ready for use, doing away with all 

_ ro do 

the planing right for the boxes, which, with 

position relative to each other. 

boring-bar work on the machines. 

a few very simple templates and fixtures, was 
easy to do, in this way insured having the 

the The 
boxes were plain cast-iron; the shafts were 
steel. If kept oiled, these boxes lasted for 
years; if from lack of oil there was occasion- 

shafts in machine come right. 

ally a box cut out, it cost but little to replace 
it, as we had them constantly on hand, and 
kept a few not bored to size to permit dress- 
ing over journals when necessary. 

WORM AND GEAR MOTION. 

The worm and gear which communicated 
motion from the main spindle to the cam- 
shaft, gave much trouble at first, from wear- 
ing out so rapidly, but after trying many 
combinations of metal, hard and soft, I found 
the best results with a hardened steel worm, 
running in a gear of Lowmoor iron, case- 
hardened. Why this particular combination 
should have heen so much better than cast- 

7 

iron with any other metal, than steel, run 
ning in steel hardened, or than case-harden- 
ed iron running together, perhaps some 

I simply state the fact, as I 
| remember it, looking back twenty years o1 
more, that 
would run 

reader can tell. 

a worm and gear of this kind 
as many months, as the 

other kinds would days. 
almost 

THE STATIONARY HOPPER, 

As, to up the time of which [ am writing, 
it had been generally conceded that a great 

|corporation had, through their patents on 
|machinery and product, 
line of manufacture, 

& monoply in this 
it called for much care 

and ingenuity, toavoid trespassing upon their 
| rights. In place of their revolving hopper, 
which by its motion loaded the fork-shaped 

| carrier with blanks, to be lifted and slid into 
the conductor, which took them down in a 
| row hanging by their heads, ready to be fed 
| to the gripping jaws, we adopted astationary 
| hopper, through the bottom of which was an 
|opening or mortise of greater length than 
| the longest blank to be fed, and working up 
| through which was a vertical slide, having 
| a slit at its upper end in the direction of and 
through its entire width a little wider than 
the blanks were in diameter, and deeper than 
the blanks were in length. The top of this 
slide was cut to such an angle as to match 
the inclined conductor, in its upward ex- 
treme parallel with 
slightly above the conductor, and 

motion coming or 

letting 
such number of blanks as it had carried up 
and there was room for in the conductor, 

| slide from one to the other, from their own 
| weight. The bottom of the hopper mateh- 
| at the end of the slide, the 

inner walls sloping toward the bottom from 
all sides, a guard running vertically from the 
bottom of the hopper to the bottom of the 

| conductor against the edge of the slide from 

jing the angle 

| which the blanks were delivered, and slitted 
{through its upper end for the body of the 
|blank to pass from the slide to the con- 

ductor- and a blank carrier were had, which 
| worked well, and was sure and simple. 

GRAVITY FEED, 

To take the place of gates at the bottoms 
of conductors for restraining the downward 

} motion of columns of blanks, and by an ingen- 
ious device permitting one blank at atime only 
toreach the place where fingers almost human 
in their action would take it from its hanging 
vertical position and deliver it to the care of 
other fingers, which in their turn. brought it 
to a horizontal position and placed it in jaws 
to be held by the head or body, as the opera- 
tion to be performed required, I determined 
to adopt as nearly as possible a gravitation 
feed, and succeeded by curving the lower end 
of the to correspond with the 
curve assumed by a column of blanks one 

conductor 

above another, in changing from a horizon- 
tal to a vertical position, owing to the body 
of each successive blank above the one at 
the bottom resting with its neck on the edge 
of the of the under it. 
With a shield over this curved portion of the 

head blank next 

in 
horizontal position, from which it was car 
conductor the blank at the bottom lay a 

ried by disk, 

having at regular intervals across its periphery 
an intermittently revolving 

half circle grooves corresponding with the 
diameter of the blanks to be conveyed, and 
encircled by a shield at such a distance from 
the periphery, as to just let a blank resting in 
one of the grooves pass under it; the next 

upon the edge of the 

plate to drop into the next groove, asit came in 
blank above falling 

position, and, in turn, be carried forward 
under the shield. In this way, making use 
of the facts, that the weight of the blanks 
would carry them one after another to these 
grooves, that only one blank could get in a 
groove at once, and that a blank could only 

of the the 
shield when in one of the grooves, IT had a 
pass out conductor and under 

feed which was very effective, simple and 
durable, while the carrying plate, in con- 
nection with a duplicate plate, or a recipro 
cating jaw, did duty in holding the blanksin 
position for the different operations of shav 
ing, nicking, pointing, and threading on 
each of the respective machines devoted to 
these operations. To use a slang phrase 
still in vogue, ‘‘’twas just as easy as rolling 

loff a log,’ when once the machines with 
| their many cones and levers were completed, 
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Shop Libraries and Reading Rooms, 

Many shop proprietors would do well to 
consider the propriety, from a purely busi- 
ness point of view, of establishing in connec- 
tion with their works libraries and reading 
rooms. The argument that there is nothing 
in common between proprietors, and work- 

the receiving of 
wages, is a mischievous one, and as much to 
the discredit of one party as to the other, and 

distasteful to both. It leads, 
logically, to the idea of getting a good deal 
for a little deal of work for little 
money or a good deal of money for little 

that never did nor will 
work satisfactorily. Making all due allow- 
ance for praiseworthy selfishness, or putting 
it entirely on the ground of selfishness, some- 

men, except giving and 

ought to be 

a good 

work—something 

thing better and more profitable than this 
ought to be got out of the relation between 

who employ and those employed. 
then, from all when 

proprietor can see his way clear to furnish 

those 
Aside, sentiment, a 

rooms or a room, devoted to intellectual pur- 
poses, for those who work for him, we be- 
lieve it is a good business investment for him 
to do it. That he, perhaps, benefits others 
more than himself will be one of the pleasant 
features of the case, upon which it is not 
necessary to enlarge. 

Men who read are better men in the shop 
or manufactory than those who do not, if for 
no other because reading induces 
habits of thinking that find their way into 

manufactory ; 
reasons too well known 

reason 

the products of the shop or 
but there are other 
to require repetition. 

Libraries supplied with the right kinds of 
books are not plenty, even large cities ; 
and in many smaller cities and towns are 
almost or entirely lacking. Moreover, as 

managed, they of no to 
those who ought to be benefited by them, 
generally are use 

not infrequently being closed at such hours 
In other in- 

stances, those who could otherwise use them 
live at such distances as to be practically de- 
barred from doing so, and in any instance 
there is not that sense of proprietary right 
that will be felt by one making use of some- 
thing that is part of the works with which he 
is connected. 

The advantages of a reading room and a 
well-selected library are such as many men 
would make sacrifices for, and con- 
nected with a shop would be to them one of 
the pleasant features not to be left without 

reasons. ‘To apprentices and young 
men such advantages cannot be over-rated : 

in fact, to all they are substantially the 
same as derived from an expenditure that few 

as busy men can visit them. 

some 

strong 

and, 

can afford. 
In instances where the proprietor does not 

see his way clear to meeting all the expense; 
the propriety of co-operating with the work- 
men to that end is worth considering. Prop- 

can be made to 
go a good ways in this direction, and a few 
erly managed, a little money 

books at the start will grow into a library of 
respectable proportions if interest in the mat- 
ter is kept up. Workmen will find any little 
sacrifice made for this purpose is like invest- 

1 a bank that never ? 
and always pays a ‘‘ dividend.” 

ee 

ing money ** breaks,’ 

Accidents to Steamers’ Machinery, 

When an accident happens to the machin- 
ery of a steamer in mid ocean. of such mag- 
nitude as to disable the operating of the pro- 
peller, it places the vessel in the most pre- 
carious condition. Although all ocean-going 
steamships are provided with sails, which are 
supposed to provide means of controlling a 
vessel after the propeller has been rendered 

the of the Celtic and the 
Germania indicate that the canvas carried 
not sufficient to prevent such vessels from 

their 
is encountered. 

useless, rec .t Cases 

is 

from course 
The 

spread around 
that steamship companies are best able to 

drifting helplessly away 
when severe weather 
sentiment has been widely 

judge as to the precautions necessary for se- 
curing the safety of their ships and the com 
fort of the passengers ; 
class steamers have been so frequent 

MACHINIST 

the assertion that the breakages were una- 
voidable and beyond human foresight. The 
tendency of all great corporations is to be 
conservative, and the let-well-enough-alone 
policy seems to have prevented the adoption 
of appliances that would lessen the shocks 
to which marine machinery is often subject- 
ed. The massive forgings needed to trans- 
mit the tremendous aggregate of power em- 
ployed in propelling high-speed steamers, 
must be produced of the very best material, 
and worked with the highest degree of skill, 
or weak spots will be left which, sooner or 
later, will lead to disaster. The breaking of 
the main rod of the Aurania, which led to 
such a serious smash; the flaw discovered 
in the piston of the Oregon, which disabled 
a cylinder on the first trip of the vessel, and 
the breaking of the Celtic and Germania 
crank shafts, would indicate that 
something than first-class material or 
workmanship were employed upon very pre- 
tentious It would be interesting for 
the traveling public to know how far the 
shafts which broke were influenced by the 
cause that brought the Aurania to grief, viz : 
defective workmanship. 
Owners of steamships do not take proper 

precautions to prevent the machinery from 
getting strained during bad weather. When 
a steamer is working through a heavy sea- 
way the racing of the machinery caused by 

the propeller being raised out of the water, 
throws a terrible shock the working 
parts when the screw dips quickly back into 

the sea. To this cause no doubt, due 
many incipient fractures which end in a dis- 
abling break. Steamer have acted 
as if the control of the engine in heavy seas 
is a problem beyond the reach of mechanical 

There is no prospect of immediate 
great gain from the 

seem to 
less 

vessels. 

upon 

is, 

owners 

science. 
use of mechanism that 

would hold the engine speed practically uni- 
form, so there is no demand for an invention 
of the kind, and racing is checked in the 
most bungling fashion by a man standing at 
the throttle during bad weather, the same as 
was customary when the steamboat was first 
brought into use. If steamer owners were 
as much interested in controlling the speed 
of their engines as manufacturers are, there 
would be no cause to complain of the dan- 
gers resulting from marine engines racing. 
In some manufacturing establishments, seri- 
ous damage would ensue to the machinery 
were the engine to increase its speéd more than 
a revolution or two a minute, the result-being 
that governing mechanism has been perfected 
till the load may instantly be varied from 20 
to 200 H.P. without material change of speed. 
An approximation of this control of engine | 
speed could be obtained with marine engines, 
if the owners were anxious to secure it. 

The plan adopted by several large 
engineering firms of giving rewards 

their methods of 

English 
to men 

who improve on doing 
work, either by the introduction of new sim- | 
ple tools, or by applying present tools to new 

or, in fact, who through anything 
relating to the tools used or the product of 

purposes; 

the shop, introduce ideas of value, is a far- | 
sighted plan of availing themselves of the 
use of the brains of their workmen. It par- 
takes of the nature of co-operation between 
employer and employe ; something which al- 
most universally results in mutual benefit. 
Anything that will induce men to think is a| 
good thing, and nothing is likely to do this | 

but the | no matter who the 
of reward 
It may 

invent and plan, in the shop as elsewhere, 

men man 
for thinking 
urged 

or 
prospect to 

that men who 
some 

purpose. be 

are always in the way of promotion, but this 
the that the certainty 

of immediate payment for such work carries 
with it. All workmen cannot, in the nature 
of things, be foremen or superintendents, 
but these ones worthy of 
pay for work other than that done with the 
hands. One of the unfortunate things about 

lacks definiteness 

are not the only 

present shop systems is, that there is too lit- | 
| tle 
| thought. 

but accidents to high | portant. 
of late | 

them that cultivates habits of 
Anything that will do this is im- 
While erying out 

about 

for the need 
higher mechanical education, it is not wise 
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So far as tried, we believe this plan 
of English firms has been entirely satisfac- 
tory, and it certainly seems worthy of almost 
universal adoption. 

| hand. 

——-—_ eso ———_ 

To satisfy a large number of inquiries for 
copies of the fifth catalogue of the American 
Society of Mechanical Engineers, noticed in 
our columns recently, we wish to say that 
application made to F. R. Hutton, secretary, 
15 Cortlandt Street, New York, will doubt- 
less procure a copy of the pamphlet, to- 
gether with all necessary information regard- 
ing method of becoming connected with the 

society. 
—_-- 

Railroad Car Material. 

From the expressions of opinions heard at 
the various master car builders’ meetings on 
the desirability of having all cars made ac- 
cording to standard dimensions, it can be 
seen that railroad men generally are strongly 
in favor of establishing an exact standard for 
cars. The principal obstacle to the adoption 
of a standard car is that each master car 
builder thinks that his car should be taken as 
the basis on which to build the standard, and 
as the car patterns are extremely different on 
the various roads, the parties interested will 
not agree that a rival’s car is better than their 
own. There has been great progress in the 
sentiment in favor of standard parts among 
railroad men during the last ten years, and 
leading railroad mechanics are seldom met 
in these days who do not believe in inter- 
changeability in car and locomotive con- 
struction. If others would agree to take his 
car as the standard, there are few master car 
builders who would not advocate that axles, 
oil boxes, brake shoes, and other truck parts 
should be made to exact standards, and they 
are also ready to extend the system to timbers 
and every other part of the car body. So it 
may be concluded that master car builders 
are willing to adopt a standard car, with 
every part from roof to rail interchangeable, 
if they could only agree upon the most suit- 
able form and dimensions. 

There is not much likelihood of the master 
car builders coming to an agreement very 
soon, and we are heterodox enough to believe 
that it is fortunate for railroad interests that 
they do not decide upon a standard car at 
present. The railroad interests of America 
are not yet prepared to say what shall be the 
standard car of the future, either in regard to 
size or material. The existing tendency is 
towards a heavier car than is now in use, 
and although master car builders hold with 
unanimity to wood as a building material, 
the inevitable march of improvement will 
eventually compel them to introduce iron or 
| steel largely into car construction. 
| The successful and economical operation 
|of railroads having been so much influenced 
| by the improvements in the manufacture of 
iron and steel, it might naturally be supposed 
that railroads would take the lead in adopting 

| those materials whenever they could be used 
| judiciously in construction, and in most re- 

Yet amidst all 
this, the curious anomaly is presented of the 
spects they have done so. 

| master car builders, who control an important 
branch of construction connected with rail- 
road equipment, keeping rigidly aloof from 
iron and steel so far as circumstances will 

|permit them to do so. The fondness of 
master car builders for wood as a building 
material resembles that of the British lords 
of the Admiralty for England’s wooden walls 
after wood had become obsolete as a ship 
building Had the master car 
builders kept in line with the progress of 
other 
trucks would now be made of iron or steel, 
and the sills, or even the whole skeleton of 
the would be metallic. There has 
been too much inclination to regard any de- 

material. 

railroad departments, the whole car 

car body, 

parture from established usage as a step away 
from the safe path. Iron tender frames are 
a most decided improvement over those of 
wood, and are becoming deservedly popular ; 
but their use was deprecated for years by 
parties who thought wood alone was suitable 

The success with the iron 
tender frame ought to encourage some enter- 
for that purpose. 

that we are disposed to question the truth of | nor profitable to overlook means already at | prising car builder to try a similar experiment 
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with car frames. Advances of that kind 
could be made by-degrees, and experience 
would demonstrate the strong and the weak 
points of the new building material. This 
would be a much better way of bringing it 
into use gradually, than by building a car 
entirely of iron or steel and saying, ‘‘If this 
does not prove so satisfactory as a wood-built 
car it is a failure, and we will stick to the 
timber.” By introducing metal gradually as 
a material for car building, the present appli- 
ances for building and repairing wooden cars 
could be used until they were worn out, and 
the proper machinery for working metals 
could be provided as it was needed. During 
the transition of shipbuilding from wood to 
iron, many composite vessels were built partly 
of iron and partly of wood as a compromise 
between the old and the 
they helped to bridge the chasm. A similar 
plan might work advantageously in leading 
the more conservative master car builders 
into the v 
metal cars, for a change to that direction 
must be made sooner or later. 

al eS ae 

The general master mechanic of a promi- 
nent railroad contends, under the name of 
California,” in another column, that loco- 

motives can be built as well, and more 
cheaply, in repair shops than they can be 
made by regular builders. Our correspond- 
ent in a whereof he 
speaks, from wide personal experience in 
that kind of work, and his opinion is entitled 
to the highest consideration. But he is mis- 
taken in supposing that our previous letters 
taking the opposite view were ‘‘written or 

paid for by locomotive builders.” We be- 
lieve all the correspondence on the subject 
has expressed the honest convictions of the 
different writers. The production of first- 
class locomotive work at very 
through excellent methods and management, 
is not confined to contract or to repair shops, 
and the friends of either side may claim the 
advantage without any question of their sin- 
cerity. 

is position to know 

low cost, 

se 
If any of our readers have clean — s of 

the AmMerIoAN Macnintist bearing date Janu- 
ary 1 and 8, 1881, or January 7 and 21, 1882, 
which they are willing to dispose of, we 
shall be glad to buy them back at 50 cents 
ach. Must be in good condition for bind- 
ing. The sender should pencil his name on 
the wrapper, and send us a postal card ad- 
vising us that papers have been mailed. We 
will remit promptly on receipt. 

<-> 

Literary Notes. 

The Cornell University Register for 1883.4 

is before us. 
tion as to the courses of study in 

and the of students. 
There are 439 students in the institution, of 
which 176 are in the Freshmen class, and 66 
Seniors. 

It contains the usual informa- 
each de- 

partment, catalogue 

The students in the Department of 
Mechanic Arts are distributed as follows: 
Seniors, 4; Juniors, 3; Sophomores, 7; 
Freshmen, 19 ; Special, 2 

We are in receipt of the nineteenth annual 
the Massachusetts Institute of 

Technology, of Boston. It gives full informa- 
tion about the facilities of the institute and 
the different courses of study. are 
now 443 students. The regular course in the 
School of Mechanic Arts covers two years, 
but those who, for of time 
are unable to take the full course will be 

catalogue of 

There 

want or means, 
re- 

ceived for shorter times or for particular 
parts of the course. Applicants for admis- 
sion must be at least 15 years old, and pass 
an examination in arithmetic, geography and 
English composition. For shop-work only, 
or mechanical drawing, no examination is 

Tuition fee for 
year; 

required. 
$150 a 
No extra charge is made for materials or for 

special courses charged less. 

the proper use of tools, except where students 
pursue two or more branches of shop-work 

The course embraces 1. 
Wood-turning; 3. 

at the same time. 
Carpentry and Joinery; 
Pattern-making; 4. Foundry work ; Iron 
forging ; 6. Vise-work; 7. Machine tool-work. 
There are 56 students in the School of 

Mechanic Arts. 

} Price 
| 

new material, and | 

yay of familiarizing their minds with | 

regular course is | 

AM i IN 

PIONS an 

(UES insWvERS. 

Under this head we propose to answer questions sent 
us, pertaining lo our specialty, cor rectly, and according 
to common sense methods. 

Every question, to insure any attention, must in- 
variably be accompanied by the writer's name and 
address. If so requested, neither name, correct ini 
tials, nor location will be published. 

(107) P. Q. B., Wurtersville, N. Y., asks: 
How can I clean brass’ A.—See answer to ques 
tion 313. AMERICAN Macuinist of September 29, 
1883. 

(108) J. A.S., Effingham, Il., asks: How 
ean I blue a gun barrel that is nicely polished? A. 
Apply nitric acid, and after it has eaten the barrel 
slightly, clean with oil and burnish. 

(109) J. R. G., Pawtucket, R.I., asks: 
Give me a rule for the expansion of different metals 
by heat A.—Authorities differ 
and we know of no one who is competent to decide. 
More investigation is needed. You can find rules 
in any engineer's pocket-book. 

(110) B., Indianapolis, Ind., I 
am running an engine, 14x20, at 100 revolutions per 
minute. The fly-wheel is 12 feet diameter, and is 
about 96 Ibs. heavier on one side than on the other 
Will the engine for this? A.— 
We should say it would not run so well. We should 
balance the wheel. 

(111) W.U., Worcester, Pa., asks: Why 
do you not approve of returning the heat back over 
the top of a boiler? A.- 
the heat may be more intense than sheets without 
water against them should be exposed to, especially 
when no steam is being withdrawn from the 
and the steam possibly superheated. In other in 
stances the gases may be of a temperature 

on this subject, 

writes: 

run worse or better 

Under some circumstances 

boiler 

lower 
than the steam, robbing it of heat and making it 
** wet.” 

(112) M., Brooklyn, N. Y., writes: It 
in reading ** 

a recent issue of the AMERICAN MACHINIST, 
Running a Lathe,” 

that it 
would be better not to cut the thread on the spindle 
up to the shoulder, but to leave blank, 
and bore out the chuck for the distance 
Would it not in this way be easier to mount the 
chuck onthe spindle’ A.—It is the customto leave 
a small blank space and bore out the hub to fit this 
blank part. See article ‘On a Standard System of 
Parts for Machine in our issue of March 1, 

has occurred to me, 
in 

about 4” 
same 

Tools,” 

118) F.C., Flemington, N.J., asks: How 
can I demonstrate that in two circles of different 
radii, angles at the centers subtended by ares of 
equal length are to each other inversely as the 
radiiy A.—It follows from the fact that the cir 
cumferences of the two circles will vary directly 
as their radii. For instance, take two circles, one 
of one inch and the other of two inches radius 
The angle drawn to one-sixth the circumference of 
the smaller circle will be an angle of 360+6=60°, 
and the one drawn to the same length of are of the 
larger circle will be 360+ 12=30°. 

114) G. E. H., San Francisco, Cal.,writes: 
I wish to harden the 
in a case 

heads of hexagon cap screws 
hardening furnace 

way of conveniently doing so without 
the body of the screwy 4.—You can 
body of the screw with larger than the body, 

body with fire clay. This will 
prevent the body from hardening. A better way is 
to harden the entire then heat so as to draw 

Do you know of any 
hardening 
cover the 

a tube 
and fill in around the 

screw, 
the temper, or anneal. This will leave the outside 
surface in the condition of soft steel. You can then 
heat and harden the head precisely as if it were a 
steel screw 

USINESS SPECIALS 

50 cts. a line for each in- 
words make a 

us not later than 
Wednesday for the ensuing wee k's issue, 

Transient Advertisements, 
sertion under this head. 

Copy should be sent to reach 
About seven 

ine. 

Cears—G.B.Grant, 3 Alden st., Boston; water mot 

Ferracute Mach.Co., Bridgeton ,N. J 
D.L 

e, Consulting Engineer, 
B 
22 Cortlandt St 

Presses & Dies, 
Special Machinery—(¢ ambert, New Haven, Ct 

James W.S Hamilton, 0. 
Steel Name Stamps, &c. J. Mass 

F. VanWinkle, Mech. 
Roney, Lynn, 

Engin’r, 
‘How to Keep Boilers Clear A book mailed 

$F free, by James E. Hotchkiss, 6 John street, N 

Fine tools and special machinery. Horace Thurs 
ton, 84 Clifford street, Providence, R. I 

Spanish translations of catalogues, ciroulars 
M. Da Rosa, 260 East 3d St., Cincinnati, 
Lyman’s Gear Chart Bow to lay out gear teeth 

50 cents. E. Lyman, C. E., New Haven, Conn, 
Wood Engraving done in best manner. Designs 

furnished. Edward Sears,48 Beekman St. NewYork. 
Foot Power Machinery,for workshop use,sent on 

trial if desired. W.F. &- John Barnes, Rockford, Tl 
The latest Improved Tack and Match Machinery 

is made by White Machine Co., Waterbury, Conn 
Patents.—Franck D. Johns, Att’y at Law & Solic- 

itor of Patents, 617 Seventh St., Washington, D. ¢ 

, &e, 
J. 

| & Co., 

|" 
MACHINIS' 

Pattern and Brand Letters. Vanderburgh. Wells 
corner Fulton and Dutch streets, New York 

Consulting Engineer and Mechanical expert, C 
Hill, 84 Market street, Chicago, II. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Herbert W. T. Jenner, Mechanical Engineer and 
Solicitor of Patents, 626 E st., Washington, D.C. 
Machine tools and supplies, steam engines, 

engines, 4g to 1 H.P. Send for large illustrated c 

1c. 

fas 
ata- 

|logue. Jackson & Tyler, Baltimore, Md 
Guild & Garrison’s Steam Pump Works, Brook- 

lyn, N. Y. Steam Pumping Machinery of every de- 
scription. Send for catalogue. 
The ‘*‘ Wax Process” Engravings shown in the 

AMERICAN MACHINIST e ac h week are made by Stru- 
thers, Servoss & Co., 32 Frankfort Street, 
New Books, wiane to steam, the steam engine, 

mechanics, machinery, and engineering. Send for 
catalogue. Fred. Keppy, publisher, Bridgeport,Conn. 

Engine Lathes, Hand Lathes, and other fine tools 
Assortment large: prices low. Frasse & Co., 62 
Chatham St., N. Y 

H. O. Reinhardt, M. E., Mem.Am, Soc.Mining Eng., 
Chihuahua, Mex.,invites correspondence of man’f'rs 
of machinery desiring to introduce same in Mexico. 
The Complete Practical Machinist, $2 50; the Pat- 

tern Maker's Assistant, $2.50; Mechanical Drawing 
Self-taught, $4 00; books for practical machinists. 
Address, Joshua Rose, Box 3,306, New York City. 

“Catechism of the Locomotive.” 
The most complete and easily understood treatise 

on the locomotive; 625 pages, 250 illustr itions 
50. For sale by “The Railroad Gazette,’ 73 

Bro: idway, New York. 
EXTRACTS FROM CHORDAL’'S LETTERS, 400 

pages, 12mo., handsomely bound in cloth. New and 
enlarged edition, with over 50 illustrations. Price $2 
Published by John Wiley & Sons, 15 Astor place, 
New Yerk. 
Any of our readers who have complete files of 

Volumes I. and II. in good condition, bound or un- 
bound, can probably find a purchaser by addressing 
us, and stating the lowest price they will accept 
AMERICAN MACHINIST PUBLISHING CoMPANY, 96 Ful- 
ton street, New York. 
Bounp VoLuMEs of the AMERICAN MACHINIST for 

IS8O, 1881, I882, and 1883, for sale at $3 50 per volume 
express charges to be paid by purchaser. We will 
pay 50 cents per copy, to any of our readers who 
will forward us the first two numbers of 1881, or 
Nos. 1 and 3 of 1882. They must be clean and in 
good order. AMERICAN Macuinist Pub. Co., 
ton Street, New York 

Useful Information for Steam Users 
pamphlet, compiled from the best authorities, on 
the care and management of the steam engine and 
boiler, with hints and rules for engineers and fire 
men. Engine ers eve rywhere should have 
work. Send 25 cents in P. O. stamps for a copy 
The J.N. Mills Publishing Co., 145 Broadway, N.\ 

Patent ‘‘Common Sense” Binder for the AmER- 
ICAN MACHINIST holds 52 weekly issues in good 
shape. Sent to any address,in the United States, 
by mail for one dollar, To Canada and foreign 
countries 75c., the purchaser to pay custom-house 
duties and express charges. 
Publishing Co., 96 Fulton street, 

96 Ful 

A 100-page 

New York. ° 

GAeTURIAS a 
- ‘ SESS ae ee ———~2a——_. oS é) 

The Texas Pacific Railroad is building a round 
house at Bonham, Texas. 

It is rumored that Rorer & Chapman will erect a 
new iron furnace at Roanoke, Va. 

W. H. Brooks and others, of Alexandria, Va., 
will start a chain and bolt factory 

Liddell & Co., Charlotte, N. C., have started to 
build a new foundry and machine shop 

A woolen mill to cost $30,000 is soon to be erected 
at Riverside Springs, near Colorado, Texas. 

The 
a new corporation 

King Drill Company, Ind., 
The capital stock is $36,000 

P. C. Holmes & Co., Me., will build a 
brick addition to their machine shop in the spring 

is of Logansport, 

Gardiner, 

The 
corporated with $50,000 to build a cotton-seed oil 
mill. 

Colorado (Texas) Oil Company has been in 

) 

= = SA Ft 

The Muskegon (Mich.) Car 
by an addition, 80x130 feet, to be occupied by the 
wood. working department. 
Hayes, Howland & Cook, at Fall Mass., 

have incorporated a stock company with a capital 

Works will be enlarged 

River, 

| of $160,000, for the manufacture of their patent belt 

} enlarg 

protector 

of Middle 
g until 8 o'clock at night to 

recently brought out several 

The Stiles & Parker 
town, Conn., are 
fill orders. They have 
new machines 

Press Company, 
runnin 

It is reported that Cleveland, O., has in contem 
plation the erection of a cotton mill that will give 
employment to The 
pany will have a « 

The new round-house of 
Railroad, at Mt. ¢ 
completed. It is 770 feet in circumference, 
veritable 

me thousand persons. com 
iwital of $500,000. 

the Baltimore and Ohio 
lare, near Baltimore, has been 

andisa 
Jumbo among round-houses. 

The St. Louis Age of Steel says the Helmbacher 
Forge and Rolling Mill Company, of that city, have 
purchased an old factory building with a view to 

ing it and converting it into a machine shop 

The new woolen mill at Gridley, Cal., will start 
| with a capital of $80,000, one-eighth of which is con 
| tributed by five 

The 
experienced operatives in Massa 

chusetts » Massachusetts parties are to run the 
| mills 

A new rolling mill, the first one 
just been started up at Houston, 
en in making light T 
proves a the 
larged. 

State, has 
and it will 

the business 
speedily en 

in the 
Texas, 

If 
be 

rage gage rails 
works will SUCCESS, 

A new price-list and circular of can-makers’ tools 
has been issued by the Ferracute Machine Company, 
Bridgeton, N. J. Everything required in can mak 
ing (except the sheet metal stock) is plainly set 

| forth. 

The new cotton mill at Durham, N. C., will cost 

this | 

$150,000 or $200,000, and it is expected that tne mill 
will be in full operation before the end of the year 

| It is also understood that J. A. Odell, or Odell & Co. 
of Greensboro, is to manage the 

Macon, 
a cotton factory ; 
tory ; and Lake de 
a cotton mill. ©. ¢ 

business, 

Ga., Wants a plow factory ; Jackson, 
Fort Worth, Tex , a woolen fae 
Funiak, Fla., both a woolen and 
Banfill, of the last-named place, 

Ga., 

offers some inducements to manufacturers to locate 
| there, 

The new cotton factory at Rome, Ga., which has 

American Machinist | 

| 

| 
| 

| different 

| of purchasers are 

been running about eighteen months, has been kept 
busy of late, day night, and the business has 
justified the managers in doubling the capacity of 
the mill. They evidently are not afraid of ** 
production,” 

and 

over 

W.H. Warren, Worcester, 
with orders for radial drills. He has lately sold one 

Iron Works, Bath, Me.: one to San 
to Brown & Sharpe Manufacturing 

Providence, R.1.; and one to Winchester 
Arms Company. 

Mass., is well supplied 

to Goss Marine 
Jose, Cal.; one 
Company, 
Repeating 
The 

of San Antonio has passed a 
Brenham (Tex.) Banner says the city couneil 

resolution exempting 
factories from taxation for ten years. “Several Texas 
cities have already passed similar ordinances, and 
if Brenham can get any factories, she might profit 
ably do the same thing.” 

Cooke & Co., 6 Cortlandt New York, have 
taken the agency of Royce & Pulling’s steam pumps, 
which manufactured at Columbus, O. 
have an illustrated descriptive of 
pumps, giving sectional 

street, 

are They 
these 

as exterior views, 
catalogue 

as well 
| which they will supply upon application. 

Uniontown, 
mayed by the 
newspapers, 

Pa., wants a rolling mill, and undis 
essays on overproduction in daily 

Pittsburgh offered 
$20,000 if the citizens will $30,000 towards 
building the mill. At a recent meeting, the Union 
towners got subscriptions for $15,000, and it looks 
as if the built 
The 1884 annual ¢ 

limited), 

several men have 
raise 

mill is to be 

atalogue 
Ont 

of A. Harris, Son & Co 
, describes (with cuts) the 

reaping, 
Brantford, 
mowing, and binding machines 

by that These machines are 
well known and extensively used in the 
made establishment 

Dominion, 
and their popularity seems to be increasing. Hosts 

and address mentioned by name 
in the catalogu 

The 
Mass., 
Reed, 
Chase 

new Seaconnet 
H. ¢ 

Cunneen, ag 
apital is $ 

ibout 

corporation, at Fall 
president, 
and 

100,000 

River, 
Milton 

Edward A 
A mill is to be 

It will be of 
boilers, 

has elected 
clerk, J. E 

, treasurer. 

Lineoln, 
rent, 

erected to run 34,000 spindles 
tone, four-stories high The over 1,000 
horse power, have been ordered of Kendall & Rob 

It is reported that Youngstown, O., capitalists | 
have selected a site in Cleveland for extensive car | 
works 

The Hagan Steel Car-Wheel Company, with a cap 
ital of $100,000, has recently been organized at Three | 
Rivers, Mich 

\ joint-stock company has been organized in 
Durham, N. C., for the purpose of manufacturing 
woolen goods. 

W. K. Burton, of Elyria, Ohio, will probably start 
a factory for ornamental wrought-iron work in 
Chattanooga, Tenn 

Reed Brothers, the tack manufacturers, are to | 
erect at Brockton, Mass., a factory 125x40 Work | 
will be commenced soon 

\ stock company, for the establishment of a cot 
ton mill, has been organized in Shreveport, La. 

| with a stock capital of $150,000 

J.C. MeCaskill, of e Heel, N. ¢ will establish 
a cotton factory at Fayetteville, N. ¢ So says the 

Se ay 

| cotton and woo! 

Baltimore Manufacturers’ Record 

The San Antonio ( Tex.) News says that town needs 
len mills, a cotton Compress, an oil 

mill, and various other factories 

The Lexington Manufacturing Company, Lexing 
ton, Va., will complete foundry in spring; also 
talking of starting woolen factory. 

The city council of La Grange, Texas, has passed 
an ordinance exempting from city taxation all cap 
tal invested in manufacturing enterprises. 

The Cleveland Safe ¢ 
ized, 

6. 
the 

any, lately 
property 

and Car Works 

omy organ 
will occupy foundry formerly 

used by the Cleveland Bridge 

| erts, Cambridgeport, Mass 

Williams & Diamond, of Flushing, N. Y., have 
bought land adjoining the Worthington Hydraulic 
Works, in Brooklyn, N. Y., and are completing plans 
for the erection of a large shop for their drop forg 
ing works. All the modern appliances are to be 
furnished for that line of business. We understand 
power will be furnished by a75-horse power Straight 
Line engine 

Thirty-five 
stead street e: 

acres of ground, extending from Hal 
Wallace, south of 55th-street 

boulevard, has been purchased, together with five 
ist to 

acres on the northwest corner of Halstead and 57th 
streets, by the Suspension Car- Truck 

it is 
0.000 

he t 
1 iron, 

Manufacturing 
stated, 

be 
construction 

who will at once 
S1 
und 

Company, proceed to 
erect Tactories O\ will expended 
within a few months, 

be 
expected to have 

entire 
will brick, stone, witl 
It is 
cupied by 

inh ane 
the ympleted and oe 

Chicago Industrial World 

slate roofs 
works ¢ 
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Machinists’ Supplies and Iron. 

New York, February 28, 1884. 
There has been very little change in the condition 

of the supply business since last wee 
In Iron a steady tone prevails, and with few ex 

ceptions supplies are held on the basis of our prev 
ious quotations. Both for pig and manuf vctured 
iron the demand is tame, although — is more 
husiness doing than there was in the beginning of 
the year. No. 1 X Foundry is quoted at $20.50 to 
$21.50; No. 2X Foundry, $19.50 to $20; Grey Forge, 
$16.50 to $17.50, in moderate demand. 

386 OLIVER STREET, 

Boston, Mass. 

BRANCH OFFICE, 800 N. 2nd STREET, 

St. Louis Mo. 
Have just issued new 

Scotch pig—A moderate amount of business has “if a! 
tenn dae te this line duting the last four days C aA rr A L. Oo G U KE 
Coltness, $21.50 to arrive, and $22 to $22.50 from —or—— 
yard ; Glengarnock, $21 to arrive, $22.! 50 yard ; Gart 
Sherrie, $84, Summieriee, $21.0 io arrive, $22 yarl LIGHT MACHINERY & SMALL TOOLS. 

$20, 50; Eglinton, $ $20: L angioea, ” $21 25 
to arrive: Baloneltin gton, $20.75 to arrive. 
Antimony—Regulus has been in moderate de 

mand, with supplies firmly held at previous prices. 
Hallett’s, 11144¢. ; Cookson’s, 11%4¢ 

Carnbroe ’ As Sent free to Manufacturers and Dealers on 
receipt of their business card. 

Copper—The demand for ingot is moderate, and 
the market presents a very quiet appearance 
Lake, 1474c. to 15e., other brands I4e. to 1444c 
Lead—Since last week large sales of common pig 

have been made for 4c. Sellers are now unwilling 
to accept less than 4.05 to 4.10c. The market may 
be called firm. 
Tin—The market has ruled 

Banca, 1934c.; Straits and Malacca, 

* WANTED 

quiet and steady. 
Islgc. to 1814c. 

‘* Situation and Help” Advertisements, 30 cents for 
each seven words (one line) each insertion Copy 
should be sent to reach us not later than Thursday 
morning sor the ensuing week's issue 

Mechanical draughtsman wants situation 
ialty, machinists’ tools. Excellent references 
Box 10, Am. MACHINIST. 
Responsible position wanted, by experienced me 

chanical engineer and draughtsman. Address 
Steam Engine, Am. MACHINIST. 

Spec 

> Dradley’s Heating orgs, 

ee 

FOR SALE, ONE 

First-class, experienced mechanical draughtsman 
desires situation. Address E. L. H,, 215 Ohio street, 
Chicago, Il. 

9 FOOT BORING 
mechanical Wanted—A situation as, : engineet.. AND ‘TURNING MELLEL, with two heads, 

Have had much experience in erecting new works: ig os > “ee : : 
can make drawings and superintend pattern mak uilt by Niles Works, Cincinnati, Ohio. In very 
ing. First-class references. M. E., Box 7, AM. Macu.) good working condition. Wilt be sold at a lou 
Wanted—An experienced and capable _married figure. We have contracted with the Niles Tool 

machinist ; would like to make liberal engagement Works for a mill to swing 20 feet, and therefore 
with some enterprising manufactory in a ‘Tatving soffer the am: ; pee cs ain country town. Address Tools, Box 13, Am. Ma ferthe small tool for want of room. Address, 

COLUMBUS MACHINE Co., 
CoLUMBUsS, OHIO. Wanted—Situation, by a thorough machinist, who 

is also experienced in design,drawing and construc 
tion of general machinery ; competent to estimate 
costs and manage men. ‘Good parties can make 
liberal terms. Address ** Helias,’’ Am. MACHINIST. 

A mechanical engineer, having fifteen years’ busi 
ness experience, desires to obtain a position with 
some machinery or manufacturing establishment, 
with opportunity to invest means in the business, 
after trial and investigation. Undoubted refer 
ences. Address C.J., Box 14, Am. MACHINIST. 

TOR SALE.@Tbhe Patcnt and established busi- 
ness of a well-known Brass Specialty. The 

business is well established and trade is increasing. 
Will sell the Lathes, Special Tools, Patterns, Patent 
and the good will of the business together with what 
stock there is on hand both finished and in process 
of completion. Satisfactory reasons given for dis- 
posing of the busine A rare chance for an invest- 
ment that will pay « 5 ‘good } profit. 
be moved to any part of the 
pleasure of the purchaser. Wanted—A man capable of superintending con 
care AMERICAN MACHINIST, 96 Fulton Street, N. Y. struction of portable and stationary engines, boil 

ers, and saw mills, and managing 200 employes 
Middle-aged man preferred, and Must be thoroughly 
competent and of sober habits. Location in Penn STANDARD STEEL CASTING CO. sylvania; position permanent, and pay liberal. Ad 
dress Builder, Box 9, AM. MACHINIST. Thurlow, Penn, 

Iron Hand Screws—4 in, 50c., 5 in. 75e., 6 in. $1 S i FE fF L CA § J inv e KS 
Strong and neat. E.R. Brown & Son, W indsor, ‘onn, 

. ") . . a] ’ ah Pd , r Small Boat Engine Castings—Send stamp for cir To Any Parrern or WEIGHTY. 
cular. J. L. Lueas, Waterbury, Conn. ' 

: : Strength and Quality Equal to Steel Forgings. 
To Engine Builders—State right for sale—New 

patent slide-valve cut-off governor acts direct on 
— a — —— pes prot until Bg TH ESw EET LAND CH CK” 

sh mm | up, < “a, gp 
MACHINISTS’ TOOLS 5 — 

FOR 

IRON AND BRASS WORK, 

Fox, Turret and Speed Lathes, 

GEORGE GAGE, Waterford, N.Y. 

PATENTS. 

Attorney and Counsellor at Law, 
SOLICITOR OF PATENTS, 

Office, 501 F STREET, WASHINGTON, D, €. 
Patents Procured in the United States or 

Foreign Countries. Personal Attention to all 
practice before the Patent Office or Courts 
Vamphlet of Information sent free upon application 

FAY & SCOTT, 
Dexter, Me., 

MANUFACTURERS OF WOOD LATHES, 
Drill Lathes, Shaping Machines, 

anand = oma 

= 5 
SWEETLAND & Co, NEWHAVENCON 

COOKE & CO., 

MACHINERY & SUPPLIES, 

No, 22 Cortlandt Street, New York. 

HORIZONTAL FNGINES, 

BOILERS AND VERTICAL ENGINES. 

” x 

74 c | vo 
2 

a 
4 
2 
# 
N, 

DEALERS 
IN 

If 
men 

and state what 
‘ents in stamps 

ant circulars of. 
paper, 

this 

In writing for circular,please articles you 

Willing Machines, Planer Centers, &c. . 

el JUST PUBLISH EHD 

New and Complete 

OF BLAKE’S 

(llustrated Catalogue, 

IMPROVED STEAM 

PUMPING MACHINERY. 
SEND FOR A COPY. 

Address, GEO. F. BLAKE MANUFACTURING COMPANY 
95 & 97 LIBERTY STREET, | 

NEW YORK. | 
44 WASHINGTON STREET, 

BOSTON. 

HILL, GLARKE & C0. 

| Grinding Machines. 

MACHINIST [Marcu 15. 1884 

The D
eane 

Steam
 Pum

p Co.
, 

EXOL: YORE, MASS. 
226 & 228 Lake St.|620 & 622 N. Main St. 

CHICAGO. \ 
49 N. 7th St. 92 & 94 Liberty St. |54 Oliver St.] 

PHILA. NEW YORK. | BOSTON | 

MANUFACTURE 

STEAM PUMPING MACHINERY 
FOR EVERY POSSIBLE DUTY. 

ST. LOUIS. 

Independent Condensing Apparatus 

A SPECIALTY. 
Send for New Ttinsteeted Catalogue. 

UNION STONE COMPAN YW, 

Emery, Quartz, 
Corundum, 

Wooden Polishing 
Wheels, 

Automatic Knife 

Boston, Mass 
Manufacturers of the 

Union Emery Wheel 

Emery Wheel 

Machinery & Tools 

a Specialty. 

Grinders’ and 
Polishers’ Supplies. 

CAMERONSTEAM PUMP 

fs the Dhandard of belies 

AT HOME AND ABROAD. | 

THE A. 8S. CAMERON 

+ Steam Pump Works, 

Foot of East 23d St., New York, 

D 

The Diamond Tool, for Dressing or Trueing 
Emery Wheels. Catalogue on application. 

ENGINEER, 

111 LIBERTY STREET, NEW YORK. P. 0. BOX 2837. 

REISERT, STAUFFER AND BARTHEL 

D Labriators. aud Solidiied i 

The business can | 
United States at the | 

Address, Brass Works, | 

The most economical, perfect, practical, simplest, 
cheapest, and_ elegantly finishe d Lubricators ever 
put on the market. One million sold within a couple 
of years. The Barthel Soliditied Oil or Labrie ating Compound is 
used with the Lubricators exclusively. Whoever has once tried this Lubricant 
will never again use oil or any other Lubricating compounds. Send for Illustrated 
Catalogue. 

The Star Tool Co. 

vehinists {0 

: Providence, R. I Factory 

Offices: 
BOSTON, MASS., 

220 FRANKLIN STREET, 

CHICAGO, ILL., 
228 LAKE STREET. 

NOTES IN 

MECHANICAL ENGINEERING. 
Compiled principally for Students, but also of great 

value toal! M Ly HENRY ADAMS. 
Descriptive Catalogue (100 pages) free 

E. & F. N. SPON, 35 Murray St., N.Y. 

B. BURBANK & COQ., 
MINERS AND SHIPPERS OF 

FLUOR SPAR, 
Furnished in any quantity. EVANSVILLE, IND. 

DRILLING MACHINE. 

THE ALLIGATOR WRENCH, 
Teeth cut diagonally, Grips Round Iron or Pipe. 

PATENTED AUGUST 31, 1875. 
echanice! Engineers. 

1} pages, 12mo, $1. 

AMERICAN SAW CO., Trenton, N. J. 

BETTS MACHINE CO, 
Wilmington, Del., 

MAKERS OF 

Measuring Implements, 

STANDARD GAUGES, 

ANY Size from \ inch to 6inch. 

GUARANTEED ACCURATE 

TO 1-10,000th OF AN INCH. 

Over 25,000 of these 
Gauges in use. 

MEASURING MACHINES, 

THREE SIZES. 

4 Inch, 12 Inch, and 24 Inch, 

Will measure to the 1-10 000th of an Inch. 

suhag banda 
WILMINGTON DEL .U.S.A. 

BAR PATTERN * AND FLAT 
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NICHOLSON FILE O@., 
SOLE MANUFACTURERS OF 

FILES AND RASPS 

HAVING THE INCREMENT CUT. 

Also, FILERS’ TOOLS AND SPECIALTIES 
** Nicholson File Co’s ’? Files and Rasps, ** Double Ender’? Saw Files, ** Slim’ Saw Files, 

**Racer’’ isaank Rasps, Handled Riflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 

Manufactory and Offices at PROVIDENCE, R. = U.S. A. 

TESTIMONIAL ON THE MERITS OF THE 

ARMINGTON 
Saereneen, Bea dey 

Y & SIMS ENGINE CoO., 
Dec. 28th, 1883, 

THE Asucrort MFa. Co., 
111 Liberty Street, New York. 

Gentlemen: -Your letter received. Our experience with 
se lee the Tabor Indicator has been satisfactory. We ordered ome 

of your first Indicators to test our 12x12 engine, running 350 
revolutions per minute. This was the first engine we built 
for Mr. Edison, and was sent to the Paris Electrical Exhibi- 
tion with his large dynamo. We used every Indicator at- 
tainable at that time, but all save yours failed to do the 
wane full "actor he To the exact and excellent testing of 
the Tabor, therefore, is our commercial success in a measure 
due. We have built 135 engines for Mr. Edison, nearly all of 
which have been tested by your Indicator. We now have 
three Tabor Indicators, and you have our order for one pair 
to be sent to England.—Yours truly. 

MILLING MACHINES. 

THE “MONITOR.” 

SIMS, Supt. 

Universal, Manufacturin. 
and Special. 

C. E. LIPE, Sypacuse, N.Y 

FRIEDMANN’S 

Patent Ejectors, 
OR 

WATER ELEVATORS, 

For Conveying Water and Liquids. 

Pat, Oilers, Lubricators, &¢,, 

NATHAN MBFG. Co. 

Patentees & Manufacturers, 

ANEW LIFTING & NON-LIFTING INJECTOR, °7 anc 92 biberty Street, 
NEW YORK. 

BEST —— FEEDERS IN THE 
OR z Send for Illustrated Catalogue. 

~ Sizes made 
from % to 3) inches, 

advancing by sixteenths. 

Superior to any shafting in market for the following reasons, viz. : 

1st.—It is perfectly straight and round. 
2d. —It can be rolled accurately to any desired gauge. 

3d.—It has the beautiful blue rinish of Russia Sheet Iron, rendering it 

Price lists, 
with references and other 

H OT less liable to rust or tarnish than shafting of the ordinary finish. 

information 

4th.—It will NOT SPRING or WARP IN KEY SEATING like 

urnished on application to 

most of the other manufactured shafting sold in the mar 

AKRON IRON c0., POLISHED 

ket, and as a consequence, is admirably adapted for 

AKRON, O. 

LINE AND COUNTER SHAFTING. 

Sole Manufacturers, 

5th.—The surface is ¢ ompose d of 
MAGNETIC OXIDE OF IRON, 

Or KE. P. BULLARD, 14 Dey St., New York, 

commen a superior Journal 
saring surface 

6th.—It is made of LO 

SHAFTING. General Eastern Agent. 

THE 

MANUFACTURED BY 

DAVIDSON STEAM PUMP CO. 

Warranted the 
BEST PUMP made 
for all situations. 

M. T, Davidson Improved Steam Pump, 

MACIIINIST 11 

To be driven from a Stod in the Face Plate, LECOUNT’S STRAIGHT TAIL DOG. — PRICES. 
No. 1, 34 in $ 70 No, 10, 5 in - $1.60 
ge ae 80 11,2% “ 1.60 
a 80 ss 12) 3 te 1.80 
“@ me * 95 “ 18,34 “ 2.00 
“5 1% * 95 “14,4 “ 280 
“* g 18 * 1.10 “ 15,4% ‘“* 8.00 
sy. i * 1.10 «1645 “* $60 
> 134 z 1.25 “ 17,5% 4.2% 
ae Oe 1.40 “ 55.6 5 00 

1 Set to 2inches,$9.05 Full Set, $34.10 
&. WW. TscCOUnT, South Norwalk, Conn. 

=u Wa 

For Hand and Power, 
67,8”. and 10” Stroke 

Adapted to All Classes of Work to 
their Capacity. 

/ P. BLAISDELL & C0., 
Manufacturers of 

Machinists’ Tools, 
WORCESTER, MASS. 

CIRCULARS FURNISHED 

BOYNTON & PLUMMER, 

Worcester, 

W.JOH 

SBESTOS 
seme ROPE PACKING, 

ASBESTOS WICK PACKING; 
ASBESTOS FLAT PACKING, 

ASBESTOS SHEATHINGS, 
ASBESTOS GASKETS 

ASBESTOS BUILDING FELT, 
Made of strictly pure Asbestos. 

H. W. JOHNS MFG C0., 

Mass. 

9 

Best motor for small powers 14 to 1 actua? horse 
power. Send for prices. SoMBART GAS ENGINE (¢ 
Hartford, Conn. New York Cffice, 215 Centre St 

Five Foot Balanced Spindle 
RADIAL DRILL. 

Shipping Weight, 6,C00 lbs. By 
Illustrated in Am. Macninist, 
_— August 18th, 1883, 13 in. 
stroke Shaper planes 35 in. ] 
long, Weight, 3,500 Ibs. 14in. S7 MAIDEN LANE, NEW YORK, stroke Shaper planes 42 Sole Manufacturers of H. W. Johns’ Genuine 
a gg ecg ASBESTOS LIQUID PAINTS, ROOF 
oe, ae & eee PAINTS, ROOFING, STEAM PIPE AND 
Send for circulars. BOILER COVERINGS, FIREPROOF 

m=, ' COATINGS, CEMENTS. ETC. 
Descriptive price lists and samples free. 

PUMPS FOR EVERY DUTY. 

Best 

W.H. WARREN, Worcester, Mass 

Boiler Feed & | 

PUMPS 

inthe 

World. 

Bucket Plunger. 

VALLEY MACHINE CO., 

Easthampton. Mass. 

PECI Ach | OO Ls 

oe eTPEPsses Soe 

RICK AYER 

ae WORKS: 

Buffalo Cupola & Forge Blowers. 
Warranted su- 
perior to any 
other make. 

All sizes and 
styles for every 
‘class of work. 

BUFFALO 

FORGE 

co. 

BUFFALO, N.Y. 

The Economic Patent Boiler Fal Pump 
& SON, Hartford, A von. Manufactured ys B. DAVIS 

— 

Send for Cata 
logue an 

The only doub le-acting geare ed Pp yt ge ane “! fre prices. 
|toone. Allits parts are at 

It is made of the best Besiyher ns) ang ty _ ath 
workmanlike manner. Economical in its operation \ 
Interchangeable in allits parts, Duplicates of a!! @ 
the parts always keptin stock. 
‘BENJAMIN F. KELLEY, Agent, TREATING OF Loam, Dry SAND AND GREEN SAND 

No. 91 Liberty St., New York OCIS: Dee AS, AND 

OFFICE AND WORKS: 

Sk 41 to 47 Keap Street, Brooklyn, N.Y, 

Philadelphia Agent: 

DANIEL KELLY, 51 North Seventh Street. 

Improved isting Engines 

MINING PURPOSES. 
ALL SIZES. 

With Reversible Link Motion, or 
Patent Friction Drum. 

Manufactured by the 
’ 

LIDGERWOOD MF’G CO. 
Offices and Salesroom : 96 Liberty 

Street, N. Y. 
Works: Partition, F erris, and Dike- 

man Streets, Brooklyn 
S. WORMER & SONS, Agents 
Chicago, St. Louls & Detroit. 

ti. 

BY THOMAS D. WEST. 
ith Edition. Fully Illustrated. 1I2mo, Cloth, $2 50 

ohn Wiley & Sons, New York, 
Mailed and prepaid op_receipt of the price. 

The Baragwanath Steam Jacket 

Feed Water Heater & Purifier, 

Manufactured by the 

Pasite Boiler Works, 
WORTHINGTON | 

| best Fed Wate “Water PUMPING ENGINES 

AND 

STEAM PUMPS. 

HENRY R. WORTHINGTON, 
New York, 

Delivers Feed Water several 
degrees above Boiling Point, 

Reduces Back Pressure on Engin: 

Prevents and Removes Scale 
and incrustation from Boilers 

SAVES FUEL. Boston, 
icago, St. Louis, 

| Increases the Steaming Capacity y of Chicago A 4 | Boilers, and saves Boilor Ropairs, San Francisco. 
YORK OFFICI 

111 LIBERTY STREET, Room 4. | 
| PHILADELPHIA AGENTS | 

y Kensing ton Knugine Works, Lim. 
na St i indy 
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THE HANCOCK INSPIRATOR 

The Standard for Stationary, Marine, Locomotive | 

Over 45,000 in Use. 

Adopted by the Largest Mills and Manutactories, 

Send for Circulars to 

| Marcu 15, 1€84 

The Harrison Safety: Beiler 

For All Steam Purposes, 

AND ALL CLASSES OF BOILERS. rte oN ae Be. pe, Unequaled for SAFETY, DURABILITY, and the spesemaoas 
GENERATION OF DRY STEAM, 

Address, 

| HARRISON SAFETY BOILER WORKS, 

GERMANTOWN JUNC., PHILA., PA. 
mam Or GRAYDON & DENTON MANUF'G CO., Gen, Agents, 

No. 1 Park PiacE, NEw YORE. 

34 BEACH STREET, BOSTON. 

THE HANCOGK TSPIRATOR 0 ae 

D CUT-OFF COUPLINGS. 

SCHUTTE & GOEHRING, Manufacturers. JAS. HUNTER & SON, North Adams, Mass. 

KORTI
NG DO

UBLE 
TUBE 

OPERATED BY ONE HANDLE. W. F. HAPCOOD, 

' : to Work under all conditi Attorney at Law, Will Lift Hot Water through Hot Suction Pipe Guaranteed ong, gy gt. 
SEND FOR 

CIRCULAR. 

Phil bn a, — i, a, om ty St.. New York. (54 BASSAS ST., WHEW YORK, 12th and Tho on Streets, Philade a 4 er «« New r P 
JARVIS ENGINEERING CO., 7 Oliver Ste, Boston. | GEORGE A. SMITH, 1419 Main St., Richmond, Vs (N. Y. Tribune Building.) 

ph ’ Every description of Patent business attended to. All 
2 California St. San Fran’co. juestions cheerfully answered. at a age RE 769 Market St. St. Louis. | H. P. GREGORY &C0., 

E. KENNEDY, 438 Blake St., Denve r, Col. | 
v. R. LOMBARD & CO., 1026 Fenwick St., Augusta, Ga. 

TOOLS, MARVED POWER, 08 HAND PLANER, 

PLANES 27 in. long; 12 in. wide; Sin. high. 

Machinists, Engineers, Model Makers 

and all classes of Mechanics can find TOOTS to suit them at 

184 to 188 WASHINGTON STREET, 

BOSTON, MASS. 

A. J. WILKINSON & CO. 
CATALOGUES FREE. 

“WwW AE” EC MER e 

CITIES, TOWNS AND MANUFACTORIES 
SUPPLIED BY GREEN AND SHAW 

‘ah 

| 

L | Ge ayy N a a } 
f c= 

; 

| 

POWER PUNCHES, SHEARS. 
FIA MMERS. 

We make over 100 sizes of Punches : rd Shears 
Double and Single, varying from 500 to 36.000 pounds 
in weight, and adapted for every variety of work. 

Patent Tube and Gang Well System, 

WM. D. ANDREWS & BRO., 233 B’way, N.Y. — The Double machines are equal to two Single ones 
P ‘ = , ' , as each side is worked independently. Also 

Infringers of above Patents will be prosecuted. ADJUSTABLE, HELVE 

NEW HAVEN MANFG. CO., Of all sizes, unequs Selle ee y pe eh 

CRAN K PLAN ERS. New Haven, Conn. The Long & Allstatter Co., 

sesame cea TROY. ORRIN MAHIIGRY,| —— "=" 

R. A. BELDEN: & CO, arte RY, CT. 1) J. A. FAY & CO.. oe. 
Planers, Shapers, Drills, Slotters, &c. ti Ne an A tc | 

HELIOS-—— WOOD-WORKING MACHINERY 
Embraces nearly 400 Machines for CLEM & MORSE 

Planing & Matching, | 
Surfacing, Moulding, Tenoning, Mor- 
tising, Boring, and Shaping, &c. 

Variety and Universal 

WOOD WORKERS. 
Band, Scroll ma o iret a i Some, 
Resawing Machir 

?* Wheel Machinery, Shafting, Ke een’ 
etc. All of the highe st standard of | 
excellence. 

In Sheets and in Rolls. Prepared and Unpre- 
pared. The best article for copying Drawings. 

| Hydraulic, Steam, Belt, PARAGON & DUPLEX DRAWING PAPER. 

and Hand Power, Union Tracing Cloth, 

With most approved Safety MATHEMATICAL INSTRUMENTS, COLORS & BRUSHES, 
Devices such as In largest variety. Send for Circular, 

PNEUMATIC SAFETY CLUTCH, &¢ 

ALBRO-HINDLEY A BOLT HEAD 
SCREW CEARING. ci. 
41] & 413 CHERRY ST, Phila. ne 

/ Branch Office, 108 Liberty St. W. Y. N lj T Mi | [ LE L 

| 

7, onunea® ae 

For Reducing and Pointing Wire, Of Original Design, for $150. 

Especiauy adapted to pointing wire rods and 
wire for drawing. 

SEND FOR CIRCULAR. 

= - —_—_— —— 
For machines or information, address the A RARN EE &? 

manufacturer, * Patent Foot and Steam Power Machinery. Complete | 
outtits for Actual Lal ag Business, Lathes for Wood | 

‘ormers, Mortisers, Tenoners, | Ss. W. GOODYEAR, Waterbury, Ct. , CONN. or Metal. Circular Saws 
HARTFORD, etc. , otc, Mac hines on tral if desired. Descriptive Cata- 

READY FOR IMMEDIATE DELIVERY AT|——————""=== = 

— REDUCED PRICES — os Fluid — Reducer. 

a Steam, Water, 

A Air and Gas, 
a Automatically re- 

duces the pressure 
in pipes to any de- 

SEAPERS, 15”and 24” Stroke. 
PLANERS, 10” x 2’, 106” x 4, 20” x 5’, 24” x 8B, 2860’x 0’ & 8B 

30” x 8’, 10” & 12’ 
HAND LATHES, 12” x 3’, 15” & 18” x 8, 8’ & 10’ Bed. 12" 

15” & 18" Slide Rests. 

SHAPER AND PLANER CENTERS. sired extent. 

METAL SPINNING AND BUFFING LATHES. ROSS 

Small Size Open Die Rivet Machines. 1 Stiles & Parker No. 4 Blanking Press, (new). VALVE 

co. 
THE HENDEY MACHINE CO., 

TORRINGTON, CONN. 652 RIVER ST. 
TBOY, N. Y. 

AUTOMATIC HATCH DOORS, KEUFFEL & ESSER, NEW YORK. W. H. H. DO ANE, Pres’t. D. L. LYON, Sec’y_ | 

ga, INJECTOR, (CLEVELAND TWIST DRILL (0, #:S3e-Sc8rs 

Upricut DRicts. 

STERLING ELLIOTT. 

NEWTON. 

MASS. 

(@lUh mal (cme) a am Mele) &-m 
"NOILOVAS14VS 

SPECIAL MACHINERY. 
2 

The Horton Ghuck 
= is>| w —o 
¢ 2 
ae ie + 2 o o ™ 

a * a 
. 6 => 3 
~ in o = 
oe 7 § 

a SZ r, @ = 
_—= os cg ee 

Q BS * = 4, a me 
~ 5 & Le - Ps =e 

7 & 
ty —¥ ' 

: THE E. HORTON & SON CO. 

Canal St., Windsor Locks, Ct., U.S. A. 

A.M. POWELL&CO., 

Worcester, Mass., 
MANUFACTURERS OF 

Toon Wiking Machinery 

ENGINE LATHES 
16 inch to 80 inch Swing. 

PLANERS 
To Plane 22 to 82 inches Square. 

- Chucking Lathes, Pulley Lathes, &c, 

Ee Write for Prices and Descriptive Circular. 

| dl SEE SEE ae 

ae 

SPORTABLE FORGES. 
Send for Catalogue to 

sj EMPIRE PORTABLE FORGE C0., 

COHOES, N. Y. 

Spring Cu Cushioned Hammer 

SNS 

Stroke can be 
Adjusted while 

in Motion. 

Tron & Woodwork- 
ing Machinery, 

Engines, 

Boilers, 

and 

Supplies. 

®. i. PACKARD, MILWAUKEE, wis 
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MORSE TWIST DRILL & MACHINE COMPANY ° 

AN 

NEW BEDFORD, 
MASS. 

Sole Manufacturers of Morse Patent Straight-Lip Increase Twist Drill. 

SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. | 
Drills for Coes, Worcester, Hunter and other Hand Drill Presses. 

Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 
All Tools Exact to Whitworth - 2 >! Standard Gauges. 

Geo. R. STETSON, Sup’t. EDWARD S. TABER, Pres’t and Treas. 

Drill Grinding Machines, Center and | 

IMPROVED RADIAL DRILL, 

MANUFACTURED BY 

HILLES & JONES, 

WILMINCTON, DEL. 

THE MOST CONVENIENT DRILL 

FOR ALL KINDS OF WORK. 

The radiating-arm traverses freely in all directions, 
ca ng drill, spindie and gearing backward and for- 
ward by rac k’ and pinion and hand wheels. The arm 
can be placed in any position, radiating from column 
as a cunter, enabling a large number “of holes to be 
drilled in succession_on the same surface without —S moving the work. Each machine is double back- —_= ' ‘a 
geared, with automatic feed motion. Extension base plate is planed off true and slotted. Four sizes 

TE HH 
” s . 

— MAKE — 

RADIAL 

DRILLING 

MACHINES 

THEIR EXCLUSIVE SPECIALTY. 

_ CORNER of 8th and SYCAMORE STS 

CINCINNATI, O. 

* ECLIPSE’? HAND 
PIPE-CUTTING 

MACHINE, 
Simple, Powerful, 
Portable, Inexpen.- 
sive. with it one 
man can lk cut 
6-inch Pipe. Made 
in three sizes, 

Address, for Prices, &c. 
PANCOAST & MAULE, 

Philadelphia, Pa [Mention this Paper.] 

THE ALLEN 

PORTABLE 

RIVETER, 
For Boiler and Tank Work,” Beams 

and Girders. 
The Allen Portable * 

Riveting Machine Co, 
No. 304 BROADWAY, N.Y. 

HENRY E. ROEDER, Manager 

JOSEPH B. MATTHEWS, 
AUTOMATIC ENGINES, BALTIMORE, MARYLAND, 

If You Want the Best STEAM PUMP 
For Mining; Railroad or Steamboat use, Paper Mill, 
Chemical or Gas W orks, Tanne ‘ry, Brewery or Sugar 
Retinery, Drainage Q uarnes, Cé lars or Plantations 
Irrigating or Hydraulic Mining, Sinking Founda- 
tions, ‘ offer Dam, Sewer, Well Sinking and other 

Contractors’ W ork, or Ralsing Water for any 
kind o f Manufacturing or Fire P urpose, write 

Mm foranilius ager ecriptive book onthe New 
Pulsometer, containing greatly reduced 
prices, hundrec a f testimonials, etc. Mailed 
ree. Prices 100 per cent lower than others. 
Every pump tested before shipment and 

BRAINARD MILLING MACHINE 
Works at Hyde Park, Mass, 

Boston Office, 36 Oliver Street. 
G2™~ Send for Catalogue. _ag 

UWON BRASS MIFS. C2. 

CHICAGO, ILL. 

Manufacturers of , — Eiictene “y Uneat ee ag 

se Orme’s Patent Pump Co. 83 John St., N.Y. 

LOCOMOTIVE "a THE DUPLEX INJECTOR, 

MARINE THE BEST BOILER 
RELIEF FEEDER KNOWN. 

“a c Not liable t to of 
LOCK-UP en ll =B gD order. Will ift Water 25 

Ng t r 
SAFETY VALVES. ) el eee water hot to the Sellen. 

Will start when it is hot. 
2 These Valves have been Will feed water through 

approved by U. 8S. Govern- a heater. Manufactured 
4ment. 

N. Y. Office, 115 Broadway. 

PORBES | FURTIS 

Bridgeport, Conn. 

co. 

Economy and 
Putsometer Steam, 

See prices next issue of this paper 

JAMES JENKS & C€0., 
Detroit, Mich. 

MACHINE MOULDED 

Spur and Bevel 

GEARS 

Pulley Castings, &e, 

Special Inducements 
to the Trade. 

List Ttied on application. 

has, 50,52 & 54 

Die Stocks, 

For threading 
and cutting off 
pipe without 
the aid of vise. 

Only one 

a> POOLE & HUNT, 
in. pipe. BALTIMORE, MD. 

MACHINIST 

D. SAUNDERS’ 

1 hh 

15 

Yonkers, N.Y. 
Manufaoturers of 

Pipe Cutting, 

SON 

Steam and Gas Fitters’ Hand Tools, 

Send for r Circular. 

THREADING 
And 

Tapping Machines, 

THE PATENT WHEEL PIPE-CUTTER shown in the cut combines 
simplicity with strength and lightness. 
instead of sliding motion. 
surfaces are of tool steel, hardened. 

Easily adapted to various sizes of pipe. 
No loose parts to become detached and mislaid. 

Less friction of parts than any other pipe-cutter made 

Rolling 
All we aring 

THOMPSON 

IMPROVED 

INDICATOR 

ONE THOUSAND 

Now in Use. 

Adopted and Used by the following Engineering 
ixperts ¢ 

John W. Hill, M.E, 
William A. Harris, 
J.C. Hoadley, C. E., 
T. W. Hugo, M. E., 
J F. Klein, M. E., 
Washington Jones, M. F., 
Hienry Morton, C. E 

Pronk H. Pond, M. E Thomas Pray, Ir, CME 
Prof. BR. B. T hurston, ’ H. W. Bulkley, M. E. 

MANUFACTURED SOLELY BY THE 

American Steam Gauge Comp’y, 

36 CHARDON STREET, 

BOSTON, MASS. 

z W. Bacon, M. E. 
Geo. A. Barnard, M. E. 
Cc. H. Brown, 
cw. Copeland, C. E. 
Charles E. Emery, C.E 
= M. Davy, M. | Ae 
.D. Leavitt, Jr., C. E. 

Send for Illustrated Price List. 

F. E. REED, 
Worcester, Mass. § 

Engine Lathes, Hand Lathes, 

a RESTS and PLANER CENTERS, 

ROBERT KENT, 
45 to 49 Jay St., B’klyn, N.Y. 

MANUFACTURER OF 

PLATE 

ROLLS. 
ALSO, 

" Punching, Shear- 
>ing, and Riveting 

MACHINES. 

BEVEL GEARS, 

Cut Theoretically Correct. - 
For particulars and estimates apply t 

BREHMER BROS. 
Machinists, 

440 N. 12th Street, Philadelphia, Pa 

TOOLS for Machinists, Amateurs, Jewelers, Model Makers 
Blacksmiths, Carpenters, Coachmakers, et¢ 
Send 2 cts, for new Metal Worker’s Catalogue, 300 Pages 

ood Worker's Catalogue free 
TALLMAN & McFADDEN, Philadelphia, Pa. 

Wardweli’s Patent Suw 
Bench, Band Saws, Rotary and 
Stationary Bed Planers, and 
Buzz Planers Gaal Machines, 
Ww peg! Lathes,Gauge Lathes. 

Also, a large stock o speone, 
wz. hand Machinery, consistin 
== Machinists’ Tools, Woodwor x. 

Machinery, and Engines an 
Boilers. Send for Illustrated 
Catalogue with stamp. 
ROLLSTONE MACHINE CO., 

45 WATER STREET, FITCHBURG, MASS. 

A.F.CUSHMAN MANUFACTURER OF All Sizes, Ind: t, 4Jaw Combination Universal Geared and Lever. Brass Finishers’ 2- Jaw, from 4 in, to 9 in., Chucka for ‘Cutting< off Lathes, Screw Machines, and Amateur Lathes. Centering and D drill Chucks. 
SEND POR CACC, HARTFORD .CONN.U.S.A. 

The Hoffman Lubricator. 

fs For Stationary and Locomotive En- 
mes. The simplest Cup made. No 
oa column to freeze. Pook the feed 
and it runs itself. Address, 

QO. A. JENKS & CO., 
BINGHAMTON, BROOME CO., 

P, O, Box 287 NEW YORK, 

WOOD WORKING MACHINERY 
FOR 

Planing Mills, Pattern 
Shops, Furniture and 
Chair Factories, Car 
and Agricultural 
Works, Carriage and 
Buggy Shops.,and Gen 
eral Wood Workers, 

Manufactured By 

CORDESMAN 

& EGAN C0., 
Nos. 201 to 221 West 

Front St., Cincinnati, 
Ohio, U. S. A. 

BENDING 

The Craig Double 

Sight Feed Lubricator Co. 

LAWRENCE, MASS. 
MANUFACTURERS OF THE 

Crate Double Sieh 

Feed Lubricator, 

The Cheapest, Simplest and 
Most Complete Lubricator 

on the Market. 

Shows the oil going ur and 
the water coming down. 

Sand for irenlar and Prices 

S.ASHTON HAND, 

Toughkenamon, Qhester Oo, Pa, 

MAKER OF FIRST-CLASS 

ENGINE LATHES 
Is now in position to put on the market 

14” ENCINE LATHES OF NEW DESICN 
guaranteed to be equal in material, design and 

workmanship to the best ever offered 

CRITCHLEY’ Ss Ahlvmegh! EXPANDING 

==. REAMER. 

Manufactured by PORTSMOUTH MACHINE CO, 
Successors to Critchley & Whalley 

Send for Circular. PORTSMOUTH, N. H, 

IRON = ae 

DROP FORCING. 
Of Every Description, at Reasonable Prices. 

R. A. BELDEN & CO., DANBURY, CT. 

THE 

Galloway Boiler. 

Safety—Econcmy in Fuel—Low Cost of Maintenanco— 
Dry Steam without Suporheating. 

Correspondence » solicited. Address, 
mi Edgemoor Iron 0o., Wilmington, Del. 
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WILLIAM SELLERS & CO., 
PEAILADELPHIA, PA. 

NEW YORK OFFICE, No. 

Machine Shop and Railway 

EQUIPMENTS. 

Shafts, Couplings, Hangers, Pulleys, Mill Gearing, etc., 
Lathes, Planers, Drills, Shapers, Bolt Cutters, Rail- 

way Turntables and Pivot Bridges, Gifford 
Injectors, Seller’s Improvements. New 

Patterns. Simple, Effective. 

79 LIBERTY STREET. 

The Westinghouse Avtomatis Engine 
The best evidence of its peculiar merit is the 

fact that our 
Shipments average Two Engines per day! 

OVER-600 ENGINES and 16,000 H.P, NOW IN OPERATION! 
OUR PRICES ARE MODERATE. 

Send for Illustrated Circular and Reference List. 

THE WESTINGHOUSE MACHINE CO. 
PITTSBURGH, PA. 
j 4 Liberty Street, New York. 

Branch ewan 14 South Canal Street, Chicago. 
401 Elm Street, Dallas, Texas. 

CURTIS 

Pressurs Repulator 

For Steam, Water and Air, 
MANUFACTURED BY 

Curtis Regulator Co. 

51 BEVERLY ST., 

Boston, - 

GENERAL AGENCIES: 
109 Liberty St., New York. 
925 Market St., Phila., Pa, 
80 Market St., Chicago, Il. 
Cor. Holliday and Saratoge 

Streets, Baltimore. 

W. C. YOUNG & CO., Worcester, Mass, 
MANUFACTURER: OF 

ENGINE LATHES, HAND LATHES, 
Foot Power Lathes, Slide Rests, &c. 

FILE TRUING DEVICE. 
= a eaBRERAGSGN 

- Mass. 

WANE YAP OOT. 
ATUL 8 Be, 

Designed expressly for nico machinists’ work. 
By its use an absolutely level surface can be ob- 
tained with very little trouble. Size of File Block, 
244” wide, 10’ long, 34” thick. 
EEARNEY & FCOT, 101 Chambers St., N. ¥. 

ce. WING, Se 

—DESIG N ER— 
And Manufacturer of 

BALL ENGINE C0, 

AUTOMATIC CUT-OFF 
Embodying a New System 

of Regulation. 
THE GOVEENOR 
WEIGHS the LOAD 
The most perfect 
governing ever 
obtained. Send 
for circular A. 

ERIE, PA. is 

“OTTO” GAS 
10,000 OVER 

ts Manufactured by 
SCHLEICHER, SCHUMM & CO., 

33d and Wainut Streets, Philadelphia. 

FOR LAGGING STEAM ENGINE 

CYLINDERS 
Use Fireproof and Indestructible 

MINERAL WOOL. 
Sample and Circular free by mail 

U. S. MINERAL WOOL CO., 22 Cortland St., N. Y. 

= Davis eae ge 

AT EX x 

“DRILLS 
| ooMFIELD 

“NY. A 

DAVIS 
x ie 

Ti 

TEAM PUMPS, 
Frigtion Hoisting Engines, Vacuum Pumps 

and Con@ensers, General Machinery, Steam En- 

AIR COMPRESSORS, 

gines. Ca om to bore cylinders 110 in. diameter 
and turn Fly Wheels of 24 feet. 

The Norwalk Iron Works Co., 
SOUTH NORWALK CONN. 

MACTIINIST 

PORTER-ALLEN HIGH SPEED ENGINE. 

The Southwark Foundry and Machine Co., Sole Manufacturers, 

|Marcn 15, 1884 

The cuts show the BALANCED-SLIDE VALVES used in the Porter-Allen Engine. The 
wrovisions for taking up wear enable the Valves to be kept perfectly steam-tight. These and the other 
eatures connected with the Engine will be found fully explained in a handsomely illustrated new work 
»n High Speed Engines recently issued by us for FREE DISTRIBUTION among engineers and manufacturers. 
‘t has excited such an interest among scientific men and engineers as to call for another edition. 

Four Porter-Allen Engines have been working constantly (part of the time day and night , 
for 1/ years, at Co_t’s Armory, and are now pronounced as good as new. ‘ 

THE PUSEY & JONES CO. 

WILMINGTON, DEL. 

The Cut shows our No, 44—an excellent Horizontal Pun 
ching Machine, making a one-inch diameter Hole through | 
one-inch iron, and also useful for punching stay-bolt holes 
in furnace sheets after the sheets have been fitted. 

BUILDERS OF STEAM ENGINES, 
Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle lron Cutters, 

Cranes and heavy Lron Work generally 

Special Machinery and Tools, also improved 
Hand and Wood Turning Lathes. Circulars now ponday 

DREDCES 
kuaranteed to excavate 50 per cent. more material 

from hard bottom than any other machin 
EXCAVATOR 

has a capacity of 6 cubic yards per minute in gravel 
ery efticient and durable in the hardest hard-pan. 

Derrick lifts 8 tons. Circulars furnished. 

| Chuck Lathe, with Milling Head ; 

used, and in good concition, of standard makes, 

Lambertville Iron Works, 

MANUFACTURERS OT 

PATENT AUTOMATIC 

CUT-OFF 

Neamt Lngines 

LAMBERTVILLE, N.J. 

WRIGHT MACHINE CO. 

WORCESTER, MASS., 
Manufacturers of 

- = : _ — : 

ERIE, PA. 
(re prepared to fill orders for their 

NEW AND IMPROVED 

STATIONARY ENGINES 
for all purposes from 25 to 40 Horse-power, to- 
gether with any style of boiler preferred. This 

WATER WHEEL GOVERNORS. 

THE HOLLAND LUBRICATOR, VISIBLE DROP, 
Is guaranteed to be 
1. Aperfectinsurance 

against the cutting of | [engine is fitted with heavy counterbalanced 
ot ener Varn Crank and Automatic Stop Governor. 
of the engine PORTABLE ENGINES, with Return 2 Itwiil pay for itself 
in 6 months in saving 
of oil, coal, and packing 

3. It willinsure more 
speedinthe revolutions 
of the engine, say from 1 

— to 2 strokes per minute, 
(bus increasing the power of the engine. Manufactured by 

HOLLAND & THOMPSON, 217 River St., Troy, N. ¥ 

FOR SALE. 

PuLLey Borer, 

PuLLEY TURNER, 

several Engine 

Flue Boilers, also a specialty. 
Catalogues and estimates cheerfully given. 

Almond Drill Chuck, 
Px, Sold at all Machinists’ 

4 Supply Stores. 

T. R. ALMOND, 

84 Pearl St., Brooklyn, N.Y 

Lathes and Drills. 

The Sreconp-HANv Toots, very little above are BRIDGEPORT BOILER =WORKS, 

MANUFACTURERS OF 

Will be sold cheap. 
., address, 

BICKFORD, 
CINCINNATI, Obio. 

with latest improvement 
lor description, price, & 

9 OC 

The Lowe Patent Tubular Boiler, with and 
without Superheating Drums. Fourteen 
years’ use proves them the most durable 
and reliable boiler known. Gives dry steam. 
The process for combustion of the gases is in 
the construction and setting. Burns any 
fuel; obtains as much result from it as any 
boiler or setting with no more cost, and 
greater durability, 
ag Send for descriptive Circular. 

” 
P PRESS. 
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 CONN, 
OF IRON 

DROP BORGINGS se sree. 
BEECHER & PECK,NEW HAVEN CONN. ff 

WM. B. BEMENT & SON, Phila, Pa., 

MANUFACTURERS OF 

METAL WORKING MACHINE TOOLS, 

| As we are equipping our shops with New Machin- 

ery, we are offering for sale, at special prices, a 

line of Second Hand Tools, nearly all of our own Combined Steam Excavator and Derrick Car. 

OSGOOD DREDGE Co) ere se ~ |make, which have been in use by ourselves, and 
se 5 RALPH R. OSGOOD, Pres ‘dent, 

COMBINATION DREDGE. JOH EO AUGHTON, ‘Vice-President, Piped been kept in careful repair. Send for circular. 
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The BUCKEYE AUTOMATIC 
CUL-UFt 

The WATTS, CAM
PBELL 00.°° 757

" 

, CONTRACTS 
¢y MANUFACTURERS OF 

| PROMPTLY 
ys 

EXECUTED. 

'Trade circulars and prac- 

tical treatise on Steam En- 

gineering free by mail. 

Improved Corliss 

STEAM ENGINES 

In Full Variety. 

Sizes varying {rem 30 to 2000 H. P. 

Horizontal or Vertical, Direct 
Acting or Beam, Condensing, 
Non-< ondensing or Compound, 

Send for Circular. 

| Close Regulation, Best Economy, Simplicity of Valve Gear, and 
= = Low Prices, are features of 
= 

= | 
— = | 

Ne ee | 6CUhmTTLHE DEXTER 
These engines are carefully constructed for neavy and continuous duty, at medium or high rotative speeds. igh- - 
est attaiable economy in consumption ot steats, and superior regulation guaranteed 

Address BUCKEYE ENGINE CO., Salem, Ohio; on |AUTOMATIC CUT-OFF ENGINE. 

GEO.A.BARN ARD, Eastern Sales Agt,, Astor House, N.Y, | STANDARD SIZES ON HAND OR QUICK DELIVERY. 
SEND FOR CATALOGUE A, 

p STRAIGHT LINE AUTOMATIC CUT-OFF ENGINE ; DEXTER ENGINE CO., 40 CORTLANDT STREET, NEW YORK, 
Medium or high speed ; uniform at all ranges of power or steam 
pressure ; the fewest parts and working joints ; the best material correctly distributed, and unexcelled in workmanship, balance, Send for ENGINE and smooth running. | Catalogue 
For Eastern and Southern States, apply to the ane WORKS Straight Line Engine Co., Syracuse, N. Y. nail 

= For the West and South-West, to the 
e=™, INDIANAPOLIS, IND., U.S.A. 

M. C. Bullock Manufacturing Co., Chicago, Ill. NN iS" MANUFACTURERS OF 

/ STEAM ENGINES 
WM. MUNZER, JEWEL | i 2J ino BOILERS. & iar =~. 

a? ” IMPROVED FLUE HOLE | CARRY ENGINES and BOILERS IN STOCK for IMMEDIATE DELIVERY “~ AO a 

CORLISS CUTTERS, | JUST PUBLISHED. 

ENGINE, mamas | MONCKTON’S PRACTICAL GEOMETRY 
_. IstAv.cor.30th St. 

Being a series of lessons beginning with the simplest problems, and in the course embracing all of 
| Geometry likely to be required for the use of every class of mechanics, or that are needed for instruc- 
tion in mechanical schools 

“Ba y grinding on end, 
New York. MYERS MFC, CO., CHICACO, ILL. 

Illustrated by 42 Full Page Plates. 

By JAS. HT. MONCKTO IN; 

SAFETY, | Instructor for many years in ‘* The Mechanics and Traders Free Drawing School,” of the City of New York 

ECONOMY, | One i2mo volume. Cloth. Price, post-pid, $1.00. 

DURABILITY. | WILLIAM T. COMSTOCK, 6 ASTOR PLACE, NEW YORK. 

Rapid Generation of Dry Steam WARLES MURRAY=%¢ 

BY ENGRAVER on WOOD \% 
ae ee OS ANN’ ST. # NEW YORE: 

ABENDROTH & Root Mra, Co |THE BABCOCK & WILCOX CO. 
WATER TUBE STEAM BOILERS, Mh 

107 Hope St. | 30 Cortlandt St, it WFNS A ff 
GLASGOW. | NEW YORE. Ea ah ae il 
BRANCH OFFICES. Hn SAU ast : 

BOSTON: 50 Oliver Street, St Mf 
P iA A: 82 N. 5th Stree 
PHILADA: SEN. 6th Stroot earns . UO: 
CHICAGO: 64.8. Canal St. RIE. PA 
NEW ORLEANS: E , x 

san FRANCISCO St Engines from 45 to 400 Horse Power, 
50) S. Mission St. 

HAVANA, 50 San Ignacio, 

THE BEST in every respect for a!) steam purposes. 

Towa Tau 28 CLIFF ST., NEW YORK, 

First-Class, Heavy, Double and Treble Geared 

ENGINE LATHES 

HORIZONTAL BORING LATHES, FOX LATHES, LIFTING JACKS and 
CORNICE MACHINERY . 

‘ send to nearest office | r e 40. A. OHL d: All ).. East Newark N J Pa thy nearest off for Boilers of Steel and ] on 
3 Rosier Supplied to the trade or the user. Send for cataloguss, 

SCHUTTE & GOEHRING, MANUFACTURERS, 
: : New & Second-Hand Machinery, Saw Mills & General Machinery, 

The Fortine Exhaust Steam Induction new. y WORKS AT ERIE, PA. 
e- 1 kngine Lathe, 10 in. x 34¢ ft. 

a 1 each, Engine Lathes, 11 in. x dand 5ft._ INDERS FOR THE AMERICAN 
eo. leach, ‘ 18 in. x 5, 6 and 8 ft. MACHINIST, $1.00 BY MAIL, 

For Steam Engines and Pumps. No foundations or hot wells. Will lift water supply without any Engine Lathe, 14 in. x5, 6 and 8 ft. 96 FULTON STREET, N.Y. - als rates . if Pe ge yee . 16in. x 6 ft pump; also operates under one foot fall of wate r. | each. Engine Lathes, 16 in. x 6. 7, Sand 10 ft. 
4 OFFICES AND WAREROOMS : 1 Engine Lathe, 18 in. x 6,8, 10and12ft, PORTER MANUF’G Cu 

12th & Thompson Sts., Phila. | A. Aller, 109 Liberty St., N.Y. | Jarvis Eng. Co., 7 Oliver St., Boston. * # 20 in. x 8, 10, 12, 14 and 16 ft. 1} N eH 
. “ se 22 in. x &, 10, 12, 14 and 16 ft. j 16 e Economizer, 

the only Agri- 
cultural En- 
ine with Re- 

yturn Flue 
Boiler in use. 
Send for cir- 
cular to 
PORTER MFG. 
Co., Limited, i 
Syracuse,N.Y. ae 

VOLNEY W. MASON & Co. 
Friction Pulleys, Clutches and Elevators 

PROVIDENCE, R. I. 

SECOND-HAND MACHINERY, Hewes & Phillips 

in. x 6 ft. Engine Pathe Watts Campbell & Co Iron Works, 

24 in., any length of bed to 26 ft 
26 1n., ‘2 - 26 ft. | 

as i 28 in., : ne 46 ft. | 

| 
| 

RUBBER STAMP "aaeiles a woven svaacuse ny 
28 in., sy $5 28 ft. 

1 
1 
1 
1 
l 
1 . 1 ss 6 30 in., ie dy 28 ft. 
1 ‘ “6 36 in., sis eS 29 ft. 
1 oe 2in., a ~ 28 ft, 
1 4s is in., ne re 29 ft. | 
1 “ - 15in., x 4,6 and 8 ft. Rod feed only, - _— 
1 each, Turret Lathes, 13 and 1l4in, x 14 in. x 6 ft 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

15 in. x 8 ft. Pratt & Whitney. NEWARK, N.J. ¥ . ionarv > i : ‘ne isin. x8 ft, a ee Neeser. EWAR } Fox Turret Lathe, 16m. x 6ft Stationary and Portable Boilers and En 
Win xar. “© Lincoln. | 1 Fox Lathe, 15 in. x 5 ft. Round Arbor, gines, Iron and Steel Boilers, 
18in.x8ft. “ “Lathe & Morse. ang pane tees, & an tei. Swing Power and Steam Pumps. 
25 in. Drill Bk. Gear & S. F. Fitchburg Mach. (§ ron Planer, 18 in, X 18 in. x3 ft. 7 ON y a 
2 ~ x 32 in. x 10 ft Planer. * weeny aha io ; | 1 each, Iron Planers, 20 in. x 20 in, x dand 5 ft NEW ECONOMIZER BOILER a Specialty 
28 in. x 28in. x7 ft. Planer. New Haven. 2) 4 P Tron Planer, 24 x 24 x 6 ft ee . — 
46 in. x 36in. x12 ft Planer. Niles. A 1. A cc MO,» : each, Iron Planers, 26 in. x 26 in, x 7 and 10 ft. | 
Two 4 Spindle, No. 2 Drills, P. & W. Iron Planer, 50 x 30 in, x 10 ft. SECOND-HAND MACHINERY ' One 2 - s= 2 | s ns 36 in. x 36 in. x 10 ft . 

ach, 16, 20, 22, 23, 25, 28, 30, 34 and 38 in. Upright : e : 
~~ Drills. sda _ We have the following second-hand Machinery 

1 each, Nos. 2, 3, 4 and 6 Spindle Gang Drills, for sale, viz: 
1 each, &, 10, 12, 15, 18 and 24 in, Shapers. One Planer, to plane 60 in. x 60 in. x 21 ft. long 
1 each, 1, 2.3 and 4 Milling Machines Bement’s make 
1 No. 2 Milling Machine. Lincoln Pattern, era 
1 New Pattern Milling Machine. Grant & Bogert 
1 each, Nos. 2, 4, 5 Wire Feed Screw Machines 
l 
1 
1 
1 
l 

One Sellers Twist Drill Grinder. 
One No.2 Screw Machine, P.& W 

EW MACHINERY. 
13, 16, 20, 24, 30,42 inch swing Engine Lathes Ames 
16 in. x 6,7,8,10 and 12 ft. Engine Lathes. Bridgeport 
iSin., 2 & Win. swing. Engine Lathes. Fifield 

DRILLS 
16, 18, 20, 22, 26, 30 in. x 36in. Prentice New. 
Slate Sensitive. ' 

Iron Planer, to plane 12 feet long, 36 in 
x 32 in., in fair condition. 
One Planer, to plane 17 ft. long, 50 ft. x 50 ft 

Manufacturers of 

IMPROVED each, Nos. 3 and 7 Spindle Nut Tapper 
> _ERS | Boring and Turning Mill, each 50 and 72 in One [ron Planer, to plane 9 ft. long, 36x36 in 

16 in. x 16in. x 42 Ry Sy heme New. | CORLISS ENCINE, Gray’s Screw Machine, to take all sizes to 1 in One Iron Planer, to plane & ft. long, 30x30 in 

win.x 2in.x5ft. Ames. ? ALSO I ab In. Ge nx marge: ttor Grinder One Iron Planer, to plane? ft. long, 30x30 in, 
fs a 22 = => ” ond tog ‘The Allen Grant & Som yp ete gina Two Iron Planers, to plane 6 feet x28x28 inch ~é . a4 ‘ a. c . i ° pia : : ‘ 
9 in. Hewes & Phillips’ Shapers. New | PATENT 1 Engine Lathe 14” x 4% feet. “A 1” order I'wo fron Planers, to plane 4 feet x20x20 inch 
15 in. x 24in. Hendey Shapers. ne | - , 1 Snsine Lathe 16 in. x 6 ft. One Iron Planer, to plane & feet x27x27 inch 
8, 10, 15, 20 and 25 in. Gould & Eberhardt Shapers. * igh pee agin { Engine Lathe, 20 in. x 8 ft One 36 in. Car Wheel Borer, very good order No. 2 Lincoln Pattern Milling Machine. Ames. New ! 1 meine athe 26in x 18 ft ue ber ’ s . 
No.2Screw Machine. wire feed. Secor. New. Both Condensing and anew a ap One Engine Lathe, 12 foot bed 30 inch swing 

Bridgeport Mch. Tool Wks. New 37 in. Boring and | Non-Condensing. High 1 36x 36x 10 ft. One Slotting Machine, 12 in. stroke, slots to the 
Turning Mill ready for delivery. economic duty and fine 1 18 x IX and 3 ft. center of 46 in. Adjustable table and universal 

One Travelling Head Shaper, 12 in. Stroke, Double] regulation guaranteed. 1 11 in. Shaper. | feed i vs 
Table. Tubular boilers and 12 Spindle Edging Machine feed motion. 

NEW YORK AGENTS: Steam Fittings. < 2 Lincoln Pattern No. 2 Millers. One Car Axle Lathe, Fitchburg Machine Co, 
Brown & Sharpe Manufacturing Co, PLANERS, LATHES al 1 Bolt Cutter, to take sizes to 1 inch, One 7 in, Shaper, Lowell Machine Shop Bradley’s Cushion Hammer. sees Biss be ig =a Machinist's Tool ciecouiae > ee a 
National Mchy. Co, Bolt and Nut Mechy,. Cear Cutters, Shapers, Slotters, All Kinds 3 NCY OF THE TANITE CO”, | Send for List of Machinery. 
Hilles & Jones, Boiler Tools, Also Hydraulic Oil P'resses, and Veneer Cutting | NEW YORK AGENC) ‘HINE TOOL WORKS 

Tite MRS pean ngs ~<a : : - : ee GRANT & BOGERT MACHINE TOOL | RKS | The George Place Machinery Co. 
Write full particulars of what is wanted. Machinery, Shafting and Gearing. AND FOR THE NEW POLISHED SHAFTIN Re ‘ 

E P. BULLARD.14 DEY ST..N Y. | HEAVY PLANERS A SPECIALTY. H. PRENTISS & CO., 42 Dey St., N.Y. 121 CHAMBERS & 105 READE STS., NEW YORK, 
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BROWN & SHARPE MF’G. CO., 

Manufacturers of Machinery and Tools, 

PRO VL LOSN Or, se. 1. 

Te / tin in 

fom, a /¥ o 

SIZES AND PRICES OF SURFACE PLATES. 

{4 in. x 6 in. 5.00 Qin. x 9 in.$12.00 12 in. x 12 in. $22.00 16 in. xj16fin. $40.00 
Gin. x 6in. 6.00 Qin. x 14 in. 19.00 12 in. x 18 in. 33.00 18in. x 18 in. 48.00 

Gin. x12in. 11.00 10 in. x15 in. 25.00 14 in. x 14 in. 30.00 18 in. x 36 in. 65.00 
63 in. x 18in. 18.00 10 in. x 30 in. 45.00 14 in. x 18 in. 37.00 24 in. x 24 in. 88.00 

ISLOTTING MACHINES, 

9 in,, 13 in. and 18 in, Stroke. 

RAM COIDE ADJUSTABLE VERTICALLY. 

Feeds always take place at upper end of 
stroke—never during cut 

VERY HEAVY AND POWERFUL. 

> NILES TOOL WORKS, 

BRANCH OFFICES: 

New Patterns. 

PHILADELPHIA, 
22 South Sixth Street. 

CHICAGO, 
153 Lake Street. 

WESTON’S PATENT SAFETY 

PILLAR CRAN ES, 

ANY CAPACITY. 

- Load Always ‘‘ Self-Sustained.” 

Specification and Tender promptly submitted on 
receipt of Capacity, Height of Hoist, and Effective 
Radius desired. 

STANDARD SIZES IN STOCK, 

p THE YALE TOWNE MPG. C0, 

STAMFORD, CONN. 

PHILADELPHIA, | 
15 N. SIXTH ST. 
APPLICATION. 

CHICAGO, 
64 LAKE ST, 

BOSTON, 
224 FRANKLIN ST. 

CATALOGUES ON 

NEW YORK, 
— 62 READE STREET. 

THE GRAY PLANER. 
26 in. x 26in. x 646 ft ,wt.7,000Ibs. 26 in. x 26 in. x 814 ft., wt. 8,200 Ibs. 

New ihenatintive Circular now ready. 

C. A. CRAY, Jr. & cO., 
COR. 8TH AND fo AMORE STS., 

CINWCINIWATI, OFITIO. 

H. GOULD & EBERIARDT 

97 to 118 

K.K.GARVIN & CO. 

139 & 141 Centre St., New York, 

Manufacturers of 

|N.J.R.R. o 
! athinists: _— 
Pa 

7 5 
- INCLUDING 
_ 
- MILLING MACHINES 
‘S DRILL PRESSES, 
¢ HAND LATHES, &c. 
- 

whe We make three} 
w P > . . 7 sizes of this Vise, 
2 With steel jaws and 
J screws. Screw and 

Pole Sha ers .) cap covered with 
p ia © sheet steel tc prevent 

— 
Zz; QUICK Adjustable Stroke. 

Can be CHANGED while in MOTION. 
wear from dust and 
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THE PRATT & WHITNEY GO., HARTFORD, CONN. 

Hawe Ready for Delivery: 
Drilling Machines—No. 2 Upright, No.3 Vertical; Nos. 2 and 3, Manufacturer®; 
Nos. 1 & 3 Manufacturer's Bench; Champion Drills; No.0,1 & 2 Gang Drills, 10 in. 
Pillar Shapers. 1, 14 in. Shaping Machine ; Hand Lathes, 8, 12.1 15 and 18 in 
swing ; Cutting- -off Lathes for 2} and 44 in. diameter. Revolving Head Screw 
Machines, Nos.1,2,3 and 4; Hand Milling Machines, Nos.1,2 and 3; Power Milling 
Machine, Nos.1,2,3and 4; Bolt Cutters, Turret Head, Nos. 2, 3 and 4; National, 
Nos. 2,3 and 4. Nos. 1 and 2 Screw Shaving Machines ; ‘No. 1 and 2 Screw 
Slotting Machines ; 13 in. Plain Engine Lathes ; 13 and 16 in. Weighted 16, 19 
and 21 in. Gibbed Screw Cutting Lathes. One Double Connection Power Press. 
Index Milling Machines. Nos. 2 and 3 Horizontal Tapping Machines. Cutter 
Grinders. 16,18, 20, 24, 26, 34 and 40 in. Planers. No.1 Die Sinker; 10 and 
18 in. Lead Lapping "Machines ; 18 and 38 in. Chucking Machines; Nut Tapping 
Machines. Have increased discount on Combination Lathe Chucks; 
quotations on application. 

DRO 

BILLINGS & SPENCER CO 

HARTFORD, CONN.U.S.A: FORGINGS 

ALSO 
4 AND 6 

Billings’ Patent Adjustable Fockst Wrenches, nicazs. 

FINISHED €CREW CLAMP, DIE & COMMON 
PLATES AND DIES, LATHE DOGS, 

oe Gee COMBINATION PLIERS, 
RATCHET DRILLS, atin wanes 

BILLINGS’ PATENT BEACH’S PAT 

DOUBLE ACTION 

cot BILLIHce. 
PATENT FEBY 18,1879 

THREAD-CUTTING TOOLS, 

RATCHET PRILLIS, TAP & BARWICK PIPE 
REAMER WRENCHES, WRENCHES. 

Billings’ Patent hh Forged & Cold-Pressed Sewing Machine Shuttles 

AND ALL DESCRIPTIONS OF 

STEBIL AWD IROI DROP FORGINGS. 

Small Tools 
: and 
= Fixtures. 

WARNER & SWASEY, Reidend. 0. 

BRASS WORKING MACHINERY. j g 

71210, & 16 in. Monitors ~ “Eso; 
“ f Valve Milling Mach’s oo. = 

Double Key - # 
Lathes, — - 

Speed Lathes at 
Slide Rests, SS = 
Revolving ga 
Chucks for 2 
Globe Valvoz Bo 
Ginette shee 3° 
Chucks, a 

= 
[  ) 
-_ ses rr) r—4 = 
a> 
cs ' { 4 

THES 

uts, Photo- 

pplica 

Pond Mach 

New Designs, Quick Delivery Great Variety. 

C 

Engine ee ia ay &e. 

graphs and Prices furnished on a tion. Lowell, Mass . Manufacturer of ENGINE LA 
> from 16 to 48in. swing. 

GEO. W. FIFIELD, 

J. M. ALLEN, Presipenr. 

B. FRANKLIN, Vics-Presipenv. 

J. B. 

W. 

Preror, SEORETARY. 

THE BUFFALO STEEL FOUNDRY, x.y.” 
ORDERS An , SORRESPONDENCE PRATT & LETONWORTH, 

; 4 a? “ °, 

a va s 4 a 
,\° % 
% 4 \ aust 4, °% > G “a9 Zz % eb = “@ (J 
<* % 

4 fa,“ e® 2%, 
as Za,” 
A\S of ee, 

« RS %, bel wy a 
« 4,4: 

Ro — ~ “f ow® > - = = ee <q _ 4, 
ge Valve Milling Machines, Re olving Chucks, Hand ont, 

> Speed Lathes with 
line of Brass 

dirt 

Send tor Catalaona vataogue. TAPS & DIES. 


