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Black-Print Processes. 

BY ALBERT E. GUY. 

Although the heliographic reproduc- 
tion of drawings in black lines upon a 
white ground has been attempted by 
many, yet it has not been possible 
to find a process comparing favora 
bly for simplicity and beauty’ with 
the ierro-prussiate or blue-print proc 
ess. It is necessary to review brief- 
ly this latter with its numerous qual- 
ties in order to bring into relief the 

difficulties attending the manufacture of 

As the blue-print 
the market for many 

black-print paper. 
paper has been on 
years and has given full satisfaction, the 

black print, to find favor with the public, 
had to be made at least as good and as 

This explains the obstinacy of 
bent on the 

for, if the blue process had not 
although imper 

fect, would have satisfied everybody; but 

cheap 
the 
process; 

inventors improving 

been known, the black, 

the latter had a successful rival to upset, 
and it suffices to say that the race is still 
running. 

Blue prints can be made on cheap 
paper; the chemicals used are not ex 
pensive and the method for applying the 

the 
prepared paper remains in good condi 

very little skill 

sensitizing solution is very simple; 

tion for about one year; 
is required for making the prints, and 
these can be kept indefinitely, and, fur- 
thermore, improve in beauty with age 
With the blue process a print can always 
be made in ordinary weather conditions, 
and whether very light or very dark in 
color the print can be serviceable 

It has, defects: 

the print obtained from a positive draw- 
ing (generally made on tracing cloth or 

however, two First, 

paper) is a negative, showing white lines 
on a blue ground. This is objectionable 

Second 
lines or 

in certain cases it is difficult to 
make alterations of figures on 
the plans 

Considering here only the simplest and 
most used black-print processes, those in 
which the sensitizing solution is com- 
posed in part of iron salts, it has been 
found that a paper of the best quality, 
consequently very expensive, is neces- 

the chemicals are more numerous 
and their solutions require more care to 
sary: 
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make and to apply than those of the blue 
the prepared paper keeps with 

three months; it 
process, 
difficulty more than 
rots from the time it is made, and is 
completely destroyed six or e‘ght months 
aiter being sensitized. This partly ex- 
plains why such good quality of paper is 
necessary, for strong paper will resist 
onger. It must be understood that only 
the prepared paper rots; but the print 
de veloped and washed ceases to rot and 
remains indefinitely in the same condi 
tion it was at the time of printing. It 
requires a certain skill to expose and to 
develop the prints, and these have the 
grave defect that they are bound to fade 
as they age in the same manner as writ- 

with common ink. ings made 
The black-print process can be divided 

into two classes: First, those requiring 
a developing bath after exposure, and, 
second, requiring water 
bath, the same as the common blue proc 

those only a 

ess. 
Poitevin discovered that in a solution 

of iron chloride, containing an organic 
acid, such as the oxalic, tartaric or citric, 
when exposed to sunlight, the iron salt 
is decomposed; in other words, the ferric 
chloride is reduced, and becomes ferrous 
chloride. He found that if 

solution is spread on a sheet of white 
paper, in a dark room, and allowed to 
dry, then is placed under an ink tracing 

also such a 

in a printing frame and exposed to the 
the 

withdrawn, a 
sen- 
faint 

sunlight, after a few minutes, 
sitized paper being 
copy of the lines of the tracing is visible 

upon a white ground. It 
now to fix the and to 

bring it out in a darker tone in order to 

in yellow 
remains image 

utilize it Wherever the light has 
touched the surface of the paper the 
chemicals have been transformed and the 
iron reduced to the ferrous state; but 
under the lines of the tracing the light 
has not penetrated, and consequently the 
chemicals have not been acted upon; the 

iron is there in the ferric state. 
After 

substances it 
with numerous 

tannic and 
experimenting 

was found that 
gallic acids were the best to use for de- 
veloping and fixing the image or copy 

of a tracing. By dipping the exposed 
paper in a solution of one of these acids, 

become black and the the vellow lines 

a black 
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background assumes a grayish tint rhe 
lines are darker when gallic acid is em- 
ployed Che by the 
acid is explained at length in the treatises 

role played gallic 

o1. chemistry; it suffices here to say that 
in the presence of a ferric salt in solution 

] : acid gallic precipitates the iron in the 
rt oj 1] yluish black mass; whereas 

pro 
duces no precipitate, but causes a slight 

to deepen 
Now, 

dipped in the gallic 

blue coloration, which tends 
if the solution is exposed to tLe air 
when the print 
acid 
place; 

solution the above reaction takes 
the contain iron in 

the ferric 
tated in black to the surface cf the 

yellow lines 
state, and this iron is precipi- 

paper 
insoluble the background 

The 
obtaining a clear white background 

and becomes 
is tinted slightly impossibility of 

was 
due not only to the unavoidable reaction 
of the developer on the ferrous salt, but 
also to the fact that the 
into the and remained there in its 

such 

solution sunk 
papel 

original state, the light acting, for 
a short exposure, only upon the surface 
of the sheet; consequently, the develop 
ing solution, als¢ inking within the 
paper, formed with the ferric salt therein 

precipitate of less than 
but 

intensity 
that of the image, which deepened 
the tint of the background to such a de 
gree that in certain cases the prints were 
execrable 

It was thought then to thicken the sen 
sitizing solution to prevent it from pen 
trating the paper Gelatine and gum 
arabic were tried, and to-day form parts 

with success. It was 
chlo 

arabic in 

of solutions used 
also found that a solution of iron 

acid and 

paper 
soluble compound, 

ride, tartaric gum 
aqua, spread on and dried in the 
dark, forms a nearly i1 
but when exposed under a tracing to sun- 
light, the isolated parts become soluble 
again, whereas the spaces covered by 
the lines of the tracing remain insoluble, 
but are nevertheless impregnated by the 
developing solution of gallic acid, and 

blue-black, the background 
washes away and becomes nearly white. 

If the 
salt used in the solution, 

turn while 

ferric chloride is the only iron 
the image of the 

will fade quicker than 
another salt, 

added 

developed print 

ferric 
cone 

such as the 
This 

when 

sulphate, is latter, in 
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organic acid, is capable junction with an 
of producing an image, but it is very dif- 

The lines run and gen- 
and the 

posure is very long. But 
is used with the chloride it does not pre- 

ditferent 

ficult to fix it. 
erally wash away, time of ex- 

when this salt 

vent the decomposition of the 
chemicals and its iron is precipitated in 
blue black along with that of the chloride 
not reduced by light, and thereby gives 
more body to the lines of the print. In 
the insolated parts the ferric sulphate is 
reduced just as quickly as the chloride, 
because of the presence of the latter, and 
is washed away when developing, helping 
thus to clear the background, because the 
salt does not form an insoluble com- 
pound with tartaric acid and gum arabic. 

This sulphate is generally sold in the 
solution labeled *Tersulphate of form of 

Iron,” and it contains 28.7 per cent. of 
the salt; consequently, when a formula 
calls for a certain weight of sulphate, by 
using this prepared solution the amount 
of water in which the 
should be deducted from the quantity of 
water the For 
8.7 grammes of salt there is in the solu 

salt is dissolved 

prescribed in formula 

tion 100 — 28.7 = 71.3 gr. of fluid and for 

. Gueg : : 
1 gr. there 1s 2.48 gr. ot water, say, 

28.7 
2'\%4 grains in round figures, and the solu- 

itself Multiplying 
by the weight of required the 

weighs 3% gr. 
salt 

tion 
31, 

product gives the amount of tersulphate 
from solution to subtracting 

this the weight of the salt, the result in- 
employ; 

dicates the amount of water to be de- 
ducted from that given in the formula. 

It is certain that of all the iron salts 
for this purpose the best to use is the 
tersulphate. Some persons advise the 
subsulphate of iron solution, containing 
67.5 per cent. of the salt; but with it the 

results are not satisfying; the lines of the 
print have a tendency to run when the 
sheet is hung up to dry and the image is 
blurred. 

Of the three organic acids the tartaric 
acid gives the best results. The oxalic 
acid solution prints rapidly, and when 
the paper is freshly made the exposure 
required is sometimes less than thirty sec- 
onds in a good sunlight at noontime; 

the lines of the print run and the 
The next day 

but 
background is very dark. 
at the same hour the time of exposure is 

The third 
generally 

between five and ten minutes. 
day the 
worthless. 

The citric acid makes the paper print 
slowly, and while causing the lines to run 
when the sheet is drying is still better to 
use than The tartaric 
acid solution prints in good sunlight, gen- 
erally from 9g A. M. to 5 P. M. in summer 
time, in about four and a half minutes, 

the 

prepared paper is 

the oxalic acid. 

during the three months from date 
at which the paper was sensitized. 

It remains now to speak of the paper. 
After trying all kinds of paper with a 
view to reduce the first cost, the experi tated by 
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menter will see that the Steinbach paper 
from Malmedy, Germany, is the only one 
giving full satisfaction. It is very expen- 

sive, since when bought in rolls of about 
150 pounds and all duties paid, it costs 
about 30 cents a pound. It has to be very 
strong, and the quality generally used 

irom 120 to grammes per weighs 125 
meter, which for a to-yard roll 

of paper 36 inches wide amounts to about 
square 

Consequently the first cost 
1o-yard roll 30 = 6714 

This explains the high price at 

2'4 pounds. 
of a iS 2.25 
cents. 
which the black-print paper is sold. 

The following formula is deemed the 
best the writer has tried, and will give ex- 
cellent results: 

OTT Tener es 
Gum arabic 20 parts 
Me 

Co) 
Tersulphate of iron solution 

Tartaric 
Terric chloride 15 parts 

35 parts 

These quantities should all be weighed, 
The 

water must be very pure and if possible 
distilled. The 
granulated or 

so as to insure correct proportions. 

gum arabic may be in 
in powder form, dissolv- 

ing thus in a very short time. To make 
the solution, dissolve the gum arabic in 
about eight times its weight of water; 
when the liquid is clear add the tartaric 
acid; this will dissolve quickly; then 
add the iron chloride, which should have 

previously dissolved in a_ vessel 
containing the 
water, and finally add the tersulphate so- 

been 
remaining quantity ot 

lution. 
can be used; 

Instead of gum arabic, gelatine 
but the prints do not wash 

then as easily. Corresponding to the 
quantities above stated ten parts of gela- 
tine would be required. Place the gela- 
tine (in sheets) in a vessel containing 150 
parts of cold water. After several hours 
it is thoroughly soaked; place the vessel 
in a hot water or a sand bath and leave it 
there until the mass is completely dis- 
solved. It is well to stir the liquid often, 
so as to prevent deposits at the bottom, 
which would retard the 
lution. When cooled, add to this solution 
the other ingredients in the order given 

disso greatly 

above. The paper sensitized with any of 
these solutions has a pale-yellow appear- 
ance, and while making prints it is diff 
cult to time the exposure, the lines of the 

being easily distinguishable prints not 
from the background. It is good then 
to add to the solution a small quantity of 

This 
stance is white, but in presence of a fer- 
sulfocyanide of potassium. sub- 

ric salt it colors the solution a deep red; 
takes place in 
Consequently, 

whereas no. coloration 
presence of a ferrous salt 
when printing, the lines will appear in 
red upon a white ground, thus indicating 

a sufficient The sulfocyanide 
does not influence the fixing of the copies, 

exposure. 

instead, the tartaric acid being freed by 
from the iron which is precipi- 
the gallic acid, attacks the sulfo- 

washing 
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cyanide and destroys the red coloration 
left in the places not insolated. 

After printing, the copies should not 
be allowed to stand very long undevel- 
oped. Air acting upon the ferrous salts 
would transform them, in part, into the 
ferric state and that would cause the 
prints to be dark gray and hardly read 
able. From the frame the sheets should 
be placed in a shallow tank, containing 
a solution of gallic acid in the proportion 
of one part of acid to 300 parts of water 
Keep the prints moving until the lines 
are very dark and the image is visible in 
all its details; 

full of 
hang up to dry. 

A word about sensitizing 

then dip them in another 
tank cold water; rinse well and 

Do not at 
tempt to sensitize the paper by hand with 
a sponge or a brush in the same manner 
as blue-print paper is prepared in some 
shops. It makes very little difference in 

solution 1s 
the 

a blue print whether the 
thicker in one place than at another; 
background being blue the tint may vary 

interfering with the in places without 
well to re 

paper 
is solu 

lines of the drawing. It is 
member that 
freshly prepared and dry the film 

when blue-print 

ble and can be readily washed from the 
Tact, aS a 
the 

paper. In test of the good 
quality of solution, manufacturers 
often place a piece of their new paper in 
clear water for a few minutes lf the 
paper is entirely white after washing, th« 
solution is good; if the paper is slightly 
tinted blue, the solution is acid and gen 
erally emits an odor of cyanhydric acid. 
In such a case the lines of the prints will 
not be clear white. 

The black print solution, as soon as 
dried, is insoluble, consequently, if the 
sensitizing has been carelessly done, the 

the 
the 

white, if the exposure is not long enough 

thickness of film may not be uni 
form. As background must be 

the print will be dark and streaks will be 
visible all over the sheet, and will inter- 

the the 
the exposure is too long, the iron will be 
fere with lines of drawing. If 

entirely decomposed in certain portions 

of the drawing where the solution was 
thin and will wash away, thereby ren- 

dering the print useless. It is better to 
buy the paper all prepared and ready for 
use 

\ number of formulz will be found in 
books, treating on photography, but the 

formula given above is very good and 
produces excellent results 

\s many objections have been made 
against the acid developing bath paper, 
manufacturers have extensively experi 
mented with chemicals of all kinds in 
order to find a sensitizing solution con- 
taining a developer. Their aim was to 
make the black-print paper as easy to 
manipulate as the blue. The next and 
concluding article will give the most 
complete details about the water de- 
veloping black-print papers 

New York, 1897 October 25 
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Sources of Mechanical Energy. 

A course of four popular lectures upon 
“Electrical Engineering,” by proiessors 

of Columbia 
Prof. F. R. Hutton at the 
seum Ol 

was opened by 
American Mu- 

History on the 
Phe and 

“Sources of Mechanical 
report 

University 

Natural evening 
of February 5. title topic of 

the 
Energy.” We cannot attempt a 

lecture was 

of the lecture, but 1t may perhaps be per- 
mitted us to note one or two of the ideas 
brought away by a listener. 

Ihe function oi electricity as employed 
by man is entirely that of an agent or in- 
termediary 10t a force in itselt, but 
1s merely t alert versatile ind 
ubiquitous mea 
ing force to the accomplishment of desi1 
ableresults. The energy must be devs 
or converted before it can be transmitted 

lanical 
the 

or applied Yhe work oft the mec! 
engineer must always 

] electrical engineer. Lhe 101 
provide the means of making the dyna 
mo whiz before the latter can work his 

D> ————— : But, aiter all, the me wonders 
chanical engineer is in a position strik- 
ingly similar to that of the electrical en 
gineer [The work of the one is ultimat 

forces, aS ly that of a conversion only of 
truly and as completely as is that of the 

other. The mechanical engineer never 
creates an iota of energy he source 
of all power, whenever or wherever em- 
ployed, is never human or even terres 

trial. 
No 

force that 
engineer knows anything of the 

he employs as to 1ts origin or 
It is as much a mystery to the nature 

most learned as to the most simple. We 
what heat, or light, or know much of 

electricity or gravity will do, but what 
they are we know not. 

There are but four sources of mechan- 
ical energy open to the use of man. These 
are the muscular power of animals, grav- 

heat action 
] 

itation, and mechanical 
The 

for any extensive or continuous work is 
use of human or animal muscle 

going out of fashion, the principal mis- 
sion of the engineer being to provide 
substitutes for it, so that it is scarcely 
worth considering as among the sources 
of energy that promise any future de- 

velopment. Gravitation is apparently the 
greatest and most inexhaustible of all 
our sources of energy. The water wheel 
is in no danger of being superseded or 

alliance with electricity abandoned. In 
it has risen of late years to greater use- 
fulnesss and more extensive employment 
Every flowing stream is likely in time 
to be 
make the 

put to work Our painters must 
our waterfalls while most ot 

they may. Windmills run by gravity just 
as trulv as do the water wheels. It is the 

descent of the heavier masses of air, and 
the rising of the lighter that cause all our 

rephvr to 
The 

indeed, 

air currents, from the gentlest 
the most devastating tornado wa- 
terfall run 
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by heat rather than by gravity. The ai: 
is made lighter and floats upward only as 

waters that mak« 

Niagara 
carried to 

is heated \ll the 
their awful plunge at have first 
been vaporized and the hills 
or spread over the earth in 

In the employment of the forces 
gravitation we are 

falling water. A water wheel 
the 

the use of 
is among earliest playthings of a 
child, but the development of the 
water powers has employed the highest 

skill of the engineer. 
lhe 

energy as developed 
other great source of mechanica 

and employed by 
n ot heat 

field 
yminant 

man is in the artificial generat 
combustion of fuel. In this 

the steam engine has been the d 
rccupant almost as completely as_ the 

domain. Of late the 
oil engine and the gas engine have begun 

1 respectable show, and the ait 
1 1 lso put in an appearance 

Che lecturer gave interesting popular 
xplanations and definitions of work and 

the mode of measuring it By the 
profuse exhibition of lantern slides he 
showed the most notable applications of 

y in water and_= steam energy, espe iall 
plants, and in conclusion called attention 
to the dependence of civilized man upor 
the services of the engineer, not only for 
the luxuries or the conveniences of life 

itself. Stop steam 
land and starvation woul 

but for life every 
engine in the 
begin in the large cities almost in 

Of the amount of mechanical energy 
which man employs in these latter days, 
as compared with the possibilities resid 
ing in human muscles, there is ready to 
hand a strikingly suggestive illustration 
The strength of a continuous 

maintained for eight hours a day, 
man for 

work, 
is estimated as one-tenth of a_ horse 

The twin engines of one of the 
the 

power 

steamers of American line develop 
and maintain 20,000 horse-power, or 
10,000 for each engine. To maintain the 

same power by human muscles, say by 
men turning cranks geared to the screw 

would call for 100,000 men for shafts, 

each engine, or 300,000 for the three 
shifts of men to occupy the full twenty- 

day, or 600,000 men for 

Why, it would take the 
able-bodied 

borough of Manhattan 

four hours of th: 
the two engines 
strength of the 
population of the 

entire male 

to keep one of our ocean liners going at 
fiad] speed \ one ot those boats carries 
it the most sav 2.000 persons, how would 

+} e other so&.000 m« n, and their baggage 
ind food. be c ried ? 
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The craze for hainless” bicvel 
bearing fruit \ Philadelphia inventor 

is recently patented a macl ‘ ' x } 

large wheel on the crank shaft is belted 

to a dynamo or electric generator, and 
then n elect motor is belted t the 

¢ \ | It is rtainly hainl 
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Taps. 

. : Lead if Descrip- Cupboard a . : F Style of Right or Length of . FOR WHAT MADE. Diameter. Pitch. , Double, - tion of and Floor. Thread. (Left Hand. ai. Thread. Tap. caaiae. 

A 12 R \% Set 3. tT. &. 2 
Bak 8 Wate. BE. MAO ccccescvcseses \y 12 V R 1% Set 3. Storeroom 1 

% 10 SO. R 13% Set 2. T. R. 2 
% 10 Halt V R #D % Set 3. A 

Grind. Mach. Correcting Dev........ \y 10 U. S. S. L #D 3% Taper. Teat. TE 2 
WO. 8 TOGt BEING. TEAC. .cisccccceccses \y 8 SQ. R 3% Set 3. A 

1 8 50 R 7 Set 4. 7. a 2 

TAPER REAMERS. 

n Diam. at Diam. at : . -- Diam.and Cupboard > ’ : Taper per : Length of Total Hole if Shank if E FoR WHAT MADE. Pp Small Large : Length of and Floor. Foot. Rnd. End. Taper. Length. Shell. Solid. ‘eat. ey 

Nos. 2 and 3 Univ. Grind. Machs..... 

No. 2 Surface Grind. Mach.......... 9% XxX 1 
ek. B URIV. Bb. BOOED. sc ccccccececsce eyorer= wD &" a0 

~ _ oO 4 
wa RKKKK 

3 

\ Oo 

Rose REAMERS. (Those marked “‘R” are Reamer size.) 

Length of Total ee - 
Flutes. Length. anc oor. 

Drawer 
FOR WHAT MADE. Diameter. 

STRAIGHT REAMERS. 

mn : . : Diam. and Style Cupboard . : ” _, Length of Total Hole if Shank if a Pe A F FoR WHAT MADE. Diameter. Flutes. Length. Shell. Solid ae of if Ex- and Floor. 
cat. pansion. Drawer. 

LiprpED DRILLs. Those marked ‘‘R” are Reamer size). 

Diam. and Cupboard 
Leth. of and Floor. 
Teat. Drawer. 

, , : amater. | Length of No. of Total Hole if Shank if FOR WHAT MADE. Diameter. Live. Lips. Length. Shell. Solid. 

COUNTERBORES, (Those marked *“*R”’ are Reamer size.) 

Descrip- Cupboard 
tion of and Floor. 
Shank. Drawer 

" : . see Diam. of Total FOR WHAT MADE. Diameter Teat. Length. 

MILLING CUTTERS. 

, oe ; eae Face or Diam. of | Shank if Cupboard FOR WHAT MADE. Diameter. Thickness. Hole. Solid. and Floor. 
Drawer. 

T-SLor CuTrers. 

, : _ ‘i Cupboard 
FOR WHAT MADE. Diameter. Thickness. <i ae yong me Floor. 

Hops. 

Sen Way Mann Turns per Single or gd Diam. of Diam. of Taper of ee Fl 
— 6 Inch. Double. . om Worm. Hole. Shank. pn OOF 

ScrEW AND Nut ARBORS. 

Cupboard . Right or : : . 2 ’ : : Sty : 4 rt - FOR WHAT MADE, Diameter. Pitch. ar Left peo / agg and Floor. 
wr Hand. — . , Drawer. 

THREAD GAGES. 

’ Stvle of Right or Descrip- Cupboard 
FOR WHAT MADE. Diameter. Pitch. Piread Left tion of and Floor. 

: Hand. Gage. Drawer. 

COMPANY’S TOOL BOOK. & SHARPE MANUFACTURING SOME SAMPLE HEADINGS OF THE BROWN 
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in the order of diameter, the finest thread 
for each diameter being entered first. In 
the case of taper reamers, the “taper per 
foot” should be given first and should 
determine the order of arrangement. In 
some cases the information is better con- 
veyed by means of a sketch; as, for ex- 
ample, a formed cutter, where it would 
be difficult, by means of figures alone, to 
describe it. 
The examples here given of the meth- 

od of filling out the lists for taps and 
taper reamers will illustrate the method 
used in all. The headings are also given 
for some of the more important lists. 

In addition to those given there are 
tools found in almost every shop which 
might be listed under the following head- 
ings: Drills (tap, reamer and miscel.), 
reamer shanks, countersinks, cutters 
(form, angular, concave, convex, gear 
and butmill), butmill shanks, worm 
thread tools, arbors, split bushings, plugs 
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writer to adopt a system for the tool 
books of the Brown & Sharpe Manu- 
facturing Company, which has proved 
very satisfactory, and a detailed descrip- 
tion may be of interest. The lists are 
made, with printed headings, on bond pa- 
per, ruled specially for the purpose. They 
are then blue-printed. The  blue-print 
paper is prepared cn both sides, and is 
exposed first on one side and then on the 
other, the washing being done after both 
exposures have been made. Printing in 
this way on both sides of the sheet re- 
duces the bulk of the book to one-half 
what it would otherwise be, and besides 
being more convenient, presents a neater 
appearance. The blue background of 
the paper much better adapted to 
handling in the shop with grimy hands 
than the white paper of an ordinary 
written book. No matter many 
copies are wanted, they will exact 
duplicates, with no fear of errors appear- 

is 

how 
be 

FORM CUTTERS 

* Signifies used in Gang 
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experience with book printing will see at 
once that this means a special grouping 
of pages in the original written lists to 
bring them in order after the blue-prints 
are put together. Thus as the first loose 
leaf lies open, page I is cn the right-hand 
side, while pace 8 is on the left. 
and 7 come together on the opposite side 
of the same blue-print. The other print 
of this group would have pages 3 and 6 

5 on the 

Pages 2 

on one side and pages 4 and 
other. If this is planned for from the 
commencement it makes no more work 
in writing the original than if written in 
regular order. 
complete for a set of books they can be 
sent to the bookbindery and be bound in 

When the blue-prints are 

a substantial and neat manner, as pre- 
viously described, for about $1 each. 

It is important that there should be 
some department where such work as 
keeping these shop records can be at- 
tended to systematically, and the draft- 

| | |_| | aus! 
FOR WHAT MADE | SKETCH Dia. | Face or - Shesk Drawing Cupboard —_— 

| atennene Record & Drawer | 
on ] | | 7 
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PART OF A PAGE OF BLUE-PRINT TOOL BOOK 

and rings (straight and taper), test bars, 
broaches, boring 
taper), index plates and change gears. 

A copy of the tool book should be in 
each department requiring the of 
tools, besides being in the drafting room. 
In planning new work it should be the 
duty of the draftsman to consult the tool 
book, to see that the job in hand does not 

it 
might easily have been designed to use 

bars (straight and 

use 

require new tools to be made, when 

those already in the shop. If new tools 
are found necessary it should be reported 
to the department where the work is to 
be done, so that they may be made or 
purchased in time, thus avoiding delay at 
the last moment 

it 
may be desirable to have copies of the 
tool books in a different 

In a large manufacturing concern 

number of de- 
partments. In such a shop, where there 
are thousands of tools t> be entered, it 
means a great deal of clerical work to 
make so many copies and be sure they 
are all correct. This difficulty led the 

ing which are not in the original lists, and 
the 
method. 
“Enamel 

will be much reduced by this 
The books are bound in black 
Buck,” material 

been found by long experience to be well 
adapted to stand the conditions of shop 
use, not only for tool books, but for 
other reference books as well. 

Additions can be made to the books in 
the same manner as for shop blue-prints. 
\ to 
ceptionally working 

cost 

a which has 

solution which seems answer ex- 
well for on blue- 

prints is a mixture of potash or soda 
This does not 

rub off, as is likely to be the case when 
water with Chinese white. 

Chinese white alone is used, and yet it 
gives much clearer white lines than the 
potash or soda water alone. It is also 
less liable to run and cause blots on the 
work. 

As a matter of convenience in binding 
the tool books, and also to give greater 
strength, four leaves (that is eight pages) 
are grouped together in stitching to the 
back of the cover. Those who have had 

seems well adapted for 
shops, where one 

ing department 
the purpose. In large 
or more clerks are employed in this de- 
partment, be cared 
for, in addition to the regular of 
indexing and looking after drawings and 
photographs, keeping pattern-book rec- 

such work can well 
work 

ords and attending to many of the nu- 
merous calls to this department from all 
directions, In many draftingrooms a clerk 

be looked 
luxury, while really the right man would 
would as an expensive upon 

be a profitable investment, relieving the 
foreman and draftsmen from much rou- 
tine and clerical work which, breaking 
in constantly upon their time, causes de- 
lay, worry and loss 

There should be tool order book 
in each department, in which orders for 
all tools should be made out; and in 
order that the entry of new tools in the 
tool books may not be overlooked, there 
should be a division in this order book 

for giving the complete data necessary 
to be entered in the tool books This 
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should be filled out at the time the order 
is written, and should be sent to the draft- 
ing department or other place where the 
books are cared for, to be properly en- 

tered 
\ method 

and might 
stances be better than entry in book form, 

which has its advantages, 
which under some circum- 

is the use of a card index for keeping the 
tool record. 
being always in order without any neces- 

additions, 

This has the advantage of 

leaving for 
left, are liable to come in 

sity ol Spaces 
which, when 

3efore the system of 
adopted, 

the wrong places. 
already described was 

some thought was given to the card in- 

be »¢ ks 

dex system, and experiments were made 
with the idea of blue-printing the cards 
on sensitized cardboard, to be cut up 
after being blue-printed. This would have 
required a case of drawers in each depart- 
ment of the shop where a tool list was 

needed, and would have been quite bulky, 
compared with the book form. Under 
some conditions, however, the card index 
would probably be preferable. 

Providence, R. I. 
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A Large Drop Hammer. 

& Spencer, of 
have lately built for 

their is said to be the 
largest drop hammer in the world. The 
principal business of this firm, as is well 
known, is the making of drop-forgings, 
and of finished articles involving drop- 
forging as a principal operation in their 
manufacture. The 
embodies all the latest improvements that 
have been adopted by the makers, and 
which have been heretofore described in 

The firm of Billings 
Hartford, Conn., 

own use what 

hammer, of cx surse, 

and are generally well 
1 is a detail drawing, show- 

our columns, 
known. Fig. 
ing the roller bearings used for the main 
journals of this hammer. 

The point which is considered of the 
greatest importance in the design of the 
hammer is in the weight of the anvil in 
comparison to the weight of the drop. 
The ratio employed by the various build- 
ers has been constantly increasing. While 
6 or 8 to 1 was the rule in the early his- 
tory of the drop hammer, later practice 

The ratio 

of this the 
mer, which is of specially forged wrought 

has been from 10 up to 15 to I. 
hammer is 20 to I, ham- 

iron, weighing 3,000 pounds, and the an 
The total 

the machine is 90,000 pounds. 
\n interesting illustration of the value 

is afforded by the 

vil 60,000 pounds. weight of 

of the anvil 
specimens shown in the half-tone, Fig. 2 
No. 1 is a piece of bar copper 1 inch di- 

No 

similar piece of copper after having been 

heavy 

ameter and 1 inch long. 3 shows a 

struck one blow by a hammer weighing 
1,100 pounds, with a fall of 4 feet, on a 
base or anvil weighing 9,000 pounds. 
The ratio of anvil to hammer was in this 
case 8.18 to 1. No. 4 shows another simi- 
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lar piece of copper which has received a 
blow from a hammer of the same weight 
and with the same drop as before, but 
upon an anvil weighing 18,000 pounds, or 

16.36 to 1. The differ- 

the ] 
ratio of 
the effects of 

with a 
ence in two blows is 

February 17, 1808. 

the blow of the hammer, and the 
lighter it is the greater must be the yield- 
der 

g, as is shown by the difference in the 
and No. 4. Not only 

in the larger 
effects upon No. 3 
is there a greater resistance 

the but the foundation anvil, 

] \'\ 

mass of 

Haris 1 
Pulley i 

Hardened 

Packing = 

Roll 
Spindle 

Cast Irdgn Sleeve 

Cast fron Box Pr Oil 
Guard ah Rolt 
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Fig. I 

ROLLER BEARING FOR 

remarkable. It would seem that the pur- 
chaser of the the 
anvil was really buying a much larger or 

hammer with heavier 

more powerful hammer than the other, 
and paying for it only the additional cost 
of a certain weight of cast iron. It may 

COPPER, HAMMERED AND COMPRESSED 

be that different lines of drop work re- 
quire this greater ratio more impera- 
tively than others, as some makers of this 

tools their 
choice of ratios: 10 to I or 

The anvil must undoubtedly vield un- 

customers a 
BS tO I. 

line of offer 

LARGE DROP HAMMER 

provided under the anvil also makes a 
difference. The firmer and more unyield- 
ing it be the better, as was 
shown on page 129, 1895 volume. 

can made 

the 
the 
The 

Especial care has been taken in 
this for 

large drop hammer here spoken of. 
preparation of foundation 

situation for it is perhaps exceptionally 
good. Hard pan, or primeval earth al- 
most as unyielding as solid rock, is found 
at a comfortable distance below the floor 

On this is spread a thick bed of 
and 

above this are four steel boxes, also in- 

level 
concrete of special composition, 

closing concrete, the weight of this en- 
tire mass being equal to the weight of the 
anvil block. The anvil itself is composed 
of three separate pieces, planed and with 
a carefully fitted tongue and groove at 
each the bottom of the 
anvil and the carefully leveled top of the 

sheet of lead 4 inch 
thick, which will yield sufficiently to en- 

the load 

joint. Jetween 

concrete is laid a 

sure a perfect distribution of 
and shock over the entire mass 

The following are the principal dimen- 
sions and particulars of the hammer: 
Weight of hammer.......... 3,000 lbs. 
Weight of anvil............. 60,000 Ibs. 
Total weight... ........<.s-+ 90,000 IDs. 
Bottom of base... ; 
Length of uprights.......... 11 ft. 3 
Width between guides....... 18 
Hight floor to 

DUNCIS:..« 6.00 00's 

Total hight 
Oo isadicrs arberen's 

Diameter of pulleys.. 

45x90 in. 

top of 
16 ft. 9 

from 

required above 

PCE OF WU CIR coins ccivce scene 
Distance between pulleys.... 
Revolutions per minute 
EISCMES QPOs co ceccse ves 
Shortest automatic drop 
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A Copper Wire Mill. 

A very important industry of thes 
modern times, and one apparentiv as 
likely to endure as any, is the production 

I lately had the 
through a 

wire. pleas- 
this 

of copper 
ure of mill oi looking 
character in full operation, and I cannot 
doubt that many readers of the ‘““Ameri- 
can Machinist” will be interested in a lit 

The mill, a 
Waclark 

Company at Bay View, N. J. 

tle account of it. 
that of the 

new one, 
was Manufacturing 

The pro 

duction of copper wire from the ingot 
the 

rolling of the ingot down into-rod, which 
involves two distinct operations: 

is a regular rolling mill operation, not 
differing materially from the same opera- 

tion in iron or steel, except that the 
weights are less, and then the drawing 
of the The 
tions in the present instance are carried 

rod into wire. two opera- 

on in different but adjoining buildings, 
the rolling mill being the largest, and it 
may be called the main building. It is a 
light steel skeleton covered with corru- 
gated iron, the boilers and the 1,200 
horse-power tandem Corliss engine being 
ranged along one side of it, a glass par- 
tition inclosing the latter. Near one end 
of the building, and alongside the engine 
room, is the furnace for heating the in- 
gots. It is of brick, and is not a very 

all 

the product of the mill must first pass 
through it It is 
standing lengthwise of the mill, and 6 or 

formidable looking affair, although 

about 30 feet by 8, 

7 feet high. The copper ingots are about 

344 inches square by 4 feet long, and 
weigh 180 pounds each. They are laid 
closely side by side crosswise of the fur- 
nace and are pushed along all together 
by a hydraulic ram at the back end of the 
furnace, the ram_ being occasionally 
drawn back and a few more ingots added 
to the row. There is, therefore, constant- 

layer of ingots 
the 

single horizontal 
all 
any 

ly a 
extending through furnace, so 

that 
the side door near the end of the furnace 
toward the rolls 

before ingot is withdrawn by 

it remains in the furnace 

a considerable time, perhaps an hour, 
and is. thoroughly and_ uniformly 
heated. Oijl atomized by steam is used 
for heating. There are two jets, each 
about one-quarter inch diameter, in the 
front end of the furnac« The flame 
from each jet is 4 feet long or more 
and intensely hot, and does not impings 
directly upon the coppet The heated 
gases traverse the entire length of the 

cooling as they ad 
heating the 

furnace, gradually 
vance, and gradually 
as they advance in the opposite 
To see this furnace in operatior the 
beautiful heat of the ingots as they are 

withdrawn, strike one as the perfection 
of heating arrangements 

At a convenient distance from the fur 
nace are the first reducing rolls. There 
are two sets of these 16-inch rolls, thre 
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high, connected direct to the end of the 
engine shait Che ingot is pulled end- 
wise trom the side of the furnace, near 

the front end of it, and the tongs with 
overhead trolley run it directly to the 
first roll. It is turned up cornerwise for 
the first pass, and is turned again 9o dk 

grees tor each succeeding on len 
passes are made in the first set rolls, 
the later sections being approximately 
ellipses with the lengths of the axes about 

one \s 
the last of these rolls it is caught by the 
two to the rod emerges from 

tongs, whipped around a freely revolving 
the iron post and entered into second 

rolls, so that it has begun to run through 
these rolls before it has left the first set. 
The rod, as it enters these rolls, passes 
between guides that keep the long axis 
of the section vertical; but in the subse- 
quent rolls no further attention seems to 
be paid to this. 

\t the 
pass was made through the second set of 

time of my visit only a single 

rolls, when the end of the rod was led to 
the first of the series of finishing rolls 

the These rolls extend all mill, 
the 

across 

one half of series being successively 
connected in a straight line to a single 
shait, and the second line 2 or 3 
feet to the rear of the first and ex 
tending nearly across the other half of 
the second 
shaft, both shafts extending into the en- 

mill, being connected to a 

each is driven by a 
the 

room, where 
belt 

Each of these lines of rolls is connected 

gine 
separate from main engine. 

it the first end by herring-bone or double 
Mossberg & Gran helical gea;°rs, and the 

throughout 
and the 

bearings are used 
The 

smoothness o 

ville roller 
the series. absence of nois¢ 

running are very 1OTICE 
also that it 

had been 
plant as to 

able features I was assured 
had been found that a mistak« 
made by the designers of 

the engine power required. On account 
of the saving of friction accomplished by 
the roller bearings the engines ar 
found to be considerably larger than are 
required, or than the best previous prac 
tice would dictate Phe periphet speed 
of these rolls, which are 12 inches, is con 
siderably higher than that of the redu 
ng rolls, and tl speed of thi tte 

halt of the line is higher than that of thi 
first hal \s the end of the rod p 
through the first rolls it is « t by 

tongs, the man whirling around and 
vhipping t t the next roll nd 

so on, until at the last the rod is passing 
through four rolls at once \s the 

ction of the rod is o ibout 

ch in diameter t ength of it r) 
hat time 1 000 

that the ne t) oubling up | 
mes evident 

As each roll reduces t section an 

increases the length the portior { 
between any two rolls incr ( lengt 
during the passage, and to prevent any 
kinking of the rod a boy catches the 1 
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\ eps it distended 
Wa ~ ) 4 Lad ‘ 4 \\ 4 Vi tiie in 

ned planes r < ic Of thie e¢ 
unt the en the pre 

ceding r I) ( wenty 
| ses ’ C4 at li end 
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horizont pen-ende \ winds 

e rod inte | Ce iven by 
Osely ‘ { ert i ( the 

I W I ontrol t applying the 
nece ry dad! ( by aes thie suriter 

shait above by ver, W he iS 
1 b ( ig st the ) Oo the eel for 
chi nye tiie specs nis rrangement 
See ed } ‘ ( i t< 
porary or 1 ; hone A 

though it seemed to « tw re red 
ol 

Each coil was wrapped by a single wire 
to Keep it iro! narling, pulled or 
the reel by two men, and dropped 
t once into a pit of cold water. While 

the ingot was at a bright red when first 
entering the rolls, all color had disap- 
peared before the last two or three passes 
were made, and at the ist ol this 
operation the rod was hardly distinguish- 
able from iron or steel which had been 
through a similar proces 

sefore the wire drawing is begun the 
od S innealied ind cleaned Phe in 

nealing lurnaces eated by coal 
Keach col gyoes nto it lurnace cpar- 
ately and is withdrawn at a bright red 
olor and plunged into a t dilute 
cid \ jet of steam is played over it 
when it is lifted out, and it is then rinsed 
n cold wate1 The coil now has the 
bright and flawle color ot new copper, 
ind is ready for the drawbench When 
the w ¢ ( V ( vn fine it is one or 
two subsequent ann gs 

Che drav ( is d n bya 
ro omp enti distinct 

rom the rollit | t he dra ig 

bencl b nd v & teet 

cet { revo upon it. Thess 

drt vhich revolve “against the sun,’ 
t | t ther bodily 

bout ( engaged n by 
1! ( e | l eT 

t the le bench for ea pera- 
1m 

ly « llating 

¢ ( l Oot ft tor 

‘ 

ding yn- 
+ ; ‘ ; + it ts 

] it 

ae — the 

t t t \ 
d ine nd 

' 1¢ t ‘ the 
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The drawing die is swiveled so 
that whether pulling with the nip- 
pers or with the drum the pull will 
be straight and comfortable. The rod 
before entering the die passes through a 
mass of grease, so that its surface is al- 
ways lubricated when passing the die. 

The end of the wire being caught in a 
radial notch in the top of the drum, the 
drum is lowered and begins to turn. The 
wire immediately drops to a half round 
groove at the bottom of the drum, close 
to a horizontally projecting flange, and 
follows that groove while the drawing 
continues. The sides of the drum taper 
upwards, and the last wire continually 
crowds the preceding one up the sides of 
the drum, so that when the rod is all 
drawn through the coil is left loose on 
the drum, and may be lifted off without 

drum. 

difficulty. 
The drawing of the wire to the finer 

sizes is not done on the bench, but in 
machines which lead the wire through 
three or more successive drawing dies, 
the wire passing successively, as it elon- 
gates, over pulleys of larger diameter 
which range side by side like the “cone” 
pulleys of a lathe. For the finer draw- 
ing lard oil is used as a lubricant for the 
wire instead of The fre- 
quently gage the wire with micrometer 
calipers. From the ingot to the finished 
wire the interval of time is not necessarily 

than an hour or two, although 
in the plant described the rolling 
would seem to always easily keep ahead 
of the wire drawing. This process of 
wire production I followed with interest. 
Copper wire is now one of the necessar- 
ies, and it is gratifying to see its produc- 
tion brought down to its simplest terms. 

R. 

grease. men 

more 
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Two British Contemporaries. 

The fact that British engineers general- 
ly do not have a less favorable opinion of 
mechanical achievements here than they 
do have seems to indicate that “The En- 
gineer,” of London, cannot have any great 
influence among them. We have given 
recently some instances of that journal’s 

misrepresentations of things in America, 
and some of our readers will, no doubt, 
recall what it said in 1893 regarding a 
well-known American engine, and its in- 
formation to its readers about our system 
of a two years’ apprenticeship and the 
preference of American employers for Ca- 

nadian workmen because in Canada the 
term of apprenticeship is longer and the 
workmen better. We do not 
know whether to attribute these frequent 

ignorance of 

therefore 

misstatements to gross 
America or to maliciousness, but, what- 
ever their cause, it is certain that British 
engineers do well to totally disregard 
whatever “The Engineer” may say about 
us unless it is sustained by other evi- 
dence. Acceptance of its statements 
about American affairs would be as mis- 
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leading as would be the acceptance by 
Americans of statements about England 
found in our own jingo newspapers. 

In strong and pleasing contrast to the 
attitude of our able contemporary is the 
course of its contemporary, ‘Engineer- 
ing,’ which, discussing the proposed 
changes of our navy personnel in its is- 
sue of January 28, closes as follows: 
‘We have received a good many exam- 

ples of conduct from America in time 
past, though the naturally conservative 
fiber of the British character, and a lit- 
tle, too, of national pride, have often pre- 
vented these from being converted into 
precedents. That this exclusiveness works 
to our disadvantage is apparent, and that 
it is altogether irrational a little reflection 
will show. The British and the American 
people of to-day have a common origin. 

Practically it was little more than a hun- 
dred years ago that the race was split into 
two American laws, customs 
and morals are the outcome of 700 years 
of English history, almost, if not quite, as 

much as are our own. When Great Brit- 
ain and America started each on its own 
account they divided the inheritance; and 
all the great volume of what we should 
call “foreign blood” that has poured into 
America since has done little to modify 

characteristics of native-born 
Americans. The fact but illustrates the 
well-known ethnological law that a 
stronger race absorbs a weaker when the 

two intermingle. But though in their 
aims and aspirations the two people may 
be fundamentally alike, yet the difference 
in environment may cause questions of 
policy to be viewed from different stand- 
points, and it is inevitable that sometimes 
one and sometimes another should see 
clearer. This condition will be a great 
source of strength to English-speaking 
people in all parts of the world, if they 
have the sense to use it. Great Britain, 
North America and Australasia can tudy 
each other’s contemporary history, tak- 
ing example or warning as may be need- 
ful. Each nation affords a pregnant ob- 
ject lesson to the others. The people of 
no other tongue have the same advan- 
tages. 

It may, therefore, be worth while for 
us to watch closely the progress of this 
suggested new departure in the adminis- 
tration of the American Navy.” 

AAA 

We learn that all the locomotive build- 
ing shops in the country are now fairly 
well filled with orders, and at Baldwin’s 

are doing a large foreign  busi- 
especially. These employ 

at the present time ninety draftsmen, and 
the superintendent states that practically 
every order received requires a complete 
new set of drawings, patterns, etc., which, 
by the way, has some bearing upon the 
“Engineer’s” recent declaration to the 
effect that American are 

branches. 

the race 

they 
ness works 

locomotives 
manufactured as a standard article, which 
a buyer can take or leave, as he chooses. 
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Prior Foreign and Later United 

States Application for Patent on 

the Same Invention. 

The amendments to the patent statutes, 
which went into effect January I, 1898, 
provide that no patent shall be granted 
for an invention for which the inventor, 
or his legal representatives or assigns, 
had filed an application in any foreign 
country more than seven months before 
filing the application here.* 

From time to time, particularly in the 
case of foreign inventors, the question 
will be presented to prospective invest- 
ors whether the invention is rendered 
unpatentable, or the patent, if already 
granted, is invalidated by this provision; 
and the answer will be of great commer- 
cial importance. 
When the United States specification 

and claims are substantially a mere copy 
of the foreign application filed more than 
seven months earlier, the answer will be 
plain—that the invention is unpatentable 
in the United States, or if patented, the 
patent, therefore, is invalid. 

But it will often happen that the United 
States specification and claims, one or 
both, differ, apparently very sub- 
stantially, from the specification 
claims of the foreign application. 

Then the answer will be difficult, and a 
mistake disastrous. 

But while no decision 
rendered on this point of the amended 
law, we have established principles on an 
analogous situation of the former law, 
which enable us to confidently say what 

will 
and 

has yet been 

construction will be given to the amend- 
ments. 

The cases where the United States ap- 
plication will differ from the prior for- 
eign application, setting out similar mat- 
ter, will divide, roughly, into’ three 
classes: 

1. Where the claim or claims of the 
United States patent is or are substan- 
tially different from those of the foreign 
application, in such respects as that the 
former are for a process, the latter for 
an article made by the process, or for 
the apparatus which operates the process, 
or vice versa. 

2. Where the the 
United States patent is or are for differ 
ent elements or combinations of parts of 
an article or apparatus than those cov- 
ered by the claims of the foreign appli- 
cation, the article or machine, however. 
as set out in both specifications, being 
substantially the same. 

3. Where the United States application, 
along with matters set out in the foreign 
application, 
though minor improvements thereon. 

In all these 

at the claims of the applications or pat- 
ents, we would say that the invention em- 
braced in the application or patent in the 

claim or claims of 

describes and claims real 

cases, if we looked only 

* This provision of course applies only to ap- 
plications filed after January 1, 1898 
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United States was different from that 
embraced in the foreign application or 
patent, and not affected by the above pro- 
vision of law. 

But the courts, on this question, will 
look to the the 
as a fact in the arts, not merely to the 
claims of the applications or patents; and 
we may be confident, from principles they 

substance of invention, 

UNIVERSAL 

j de cide a old 
lore 

have already under th¢ 
law, that they 
going cases hold that the invention of the 
United States patent is the as that 
of the prior foreign application, and that 
the United States patent is invalid, if the 

will in each of the 

Same 

foreign application were filed more than 
seven months before the filing in the 
United States 

To answer the question about the 
sameness of invention in such cases, the 
courts have laid down the following 
rules: 

1. Whenever the question whether the 
United States patent is invention of the 
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the same as that of the foreign applica- 
tion arises in such cases, then the former 

as the latter, if, as- 
suming the thing set out in the foreign 
application to be worked in the United 
States, it United States 
patent. 

is, in law, the same 

will infringe the 

2. When the general substance of the 
set out in the foreign appli- invention, as 

DRILLING, BORING AND MILLING 

cation, is not materially changed in thi 
United States specification, then the fact 
that the United States specification adds 
improvements does not make the in- 
vention of the United States patent differ- 
ent from that of the foreign application 

lo illustrate Supp the prior fo 
eign application claimed a chemical pro- 
duct and described the process of mak- 
ng it, it being clear that the product 
could be made only by that process 
When, however, the United States ap- 
plication was made it claimed the proc- 
ess, not the product 

In the patent law the process and the 

MA‘ 
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are usually different in- 
but the that 

pose the product of the foreign applica- 
made in the United States by 

product quite 
ventions; rule is we sup- 

tion to be 
the process described in the foreign ap- 

the that 
the States 

making of 
product = infr United 
claim for the process, the invention of the 

plication Chen, if 
inges 

two cases is the same, and a United 
States patent for the process issued on 
fan application filed more than seven 

] months after the filing of the foreign ap- 
plication for the product will be invalid. 

] Suppose that a machine is de- 
and that 

Again: 
scribed in a foreign application, 
that same general machine is afterward 
patented in the United States, but with 
real though minor improvements, which 
eave the machine as a thing in the arts 
ibstantially the same, then the inven 

tion of the United States patent will be 
the same as it of the prior foreign ap- 
plication, and the United States patent 
will be void under the assumed cir- 

IWN 

HINI 

Universal Horizontal Drilling, Mill- 

ing and Boring Machine. 

The mpanying engravings give 

three fferent views of a machine which 
eceems ) ( well adapted for a large 
riety ‘ the drilling, boring 

and milling ( including ne classes 
of work whicl ret have been con 
fined wit t field of the w 

( dr g 
As the « learly show, the 

macl in¢ ( t { bed p! ite on one 

portion vhicl fitted a column, which 
may be ( be moved only in 
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adjusting drilling and boring tools to the 
work, or may have a feed traversing mo- 

de sired. 
saddle car- 

tion for milling, as may be 
Fitted to this column is a 

which is 
the 
motion if 

the 
universal 

usual spindle, pro- rying the 
vided with feed motion, and saddle 

vertical feed 
other 

fitted 
can be 

may also have a 
desired To the 
bed-plate there is 
table. This table 

plane and clamped in any desired 

portion of 
the 
rotated in its 

own 
position by three clamps, two of which 
are shown in Fig. I. 

the also 

seen in this view, the teeth of which are 
Then, by means of sectors, 

engaged by spur wheels on a transverse 
shaft, operated by the gearing 
and ratchet crank, seen at the right, the 

table 
angle between the horizontal and vertical 

worm 

can be inclined to any required 

planes 
By these two movements it is evident 

that the table 
placed in any position within the range 
of the that, 

piece could be 

work fastened to can be 

movements, and for in- 
stance, a hemispherical 
drilled or bored at any point in any di- 

that a 
drilled, bored or 
rection or cubical piece can be 

milled on all sides ex- 
cept the one next the plate, at any re- 
quired angle and without resetting. 

This table 
self-contained, and 

supporting frame 
lifted off 

the bed-plate when heavy pieces are to be 

and its 
are can be 

operated upon or when, for any reason, 
the 
may 

it becomes desirable, and outboard 
support for boring bar be used 
either with the table, as shown in Fig. 3, 
or without it. 

These machines are made in various 
sizes, having a range of 40 incnes wide, 
40 inches high, up to 120 inches wide, 60 
inches high. The spindle, in all cases, 
has a feed motion (in line with its axis) 

but 
increased to 48 inches by arranging the 

The 
moved rapidly by power 

of 24 inches; this movement can be 

spindle for a motion in two steps. 
column can be 
in either direction, and it can also be 
moved by the hand. 

fitted with the 
outboard support for convenience in set- 

Graduated scales are 

ting saddle and boring bar in line 
The table is moved by a rack and pin- 

ion to or away from the column 
The Detrick 

& Harvey Machine Company, Baltimore, 
Md 

machine is built by the 

A aA A 

We from a 
ing in 
trated 

made 

have received friend liv 
Paris a pamphlet giving an illus 
account of the arrangements be 

ing for the French Exhibition of 
1900. It is apparent from the plans and 
views of the buildings and grounds that 
the 
cently 

will at least be magnifi 
that it 

tremely attractive simply as a 

exhibition 
housed, and will be ex 

spectacle 
and independent of its importance as an 

And-in this latter 
the exhibition is likely to be 
exhibition. respect 

important 
to American machinery builders 
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Investigation of Distortion and 

Resistance of Flat Heads. * 

BY PROF. C. BACH. 

In his book on “Elasticity and Resist- 
ance of Materials,’+ the author discusses 
the theories and principles on which the 
distortions and resistance of flat surfaces 

depend, to uniformly applied stresses 
and then verifies his statements by prac- 
tical demonstrations and tests covering 
square, oblong, circular and_ elliptical 
plates, fixed and supported at their 
edges,as is the case in flat cylinder heads, 
valve chests, handhole and manhole 
cover plates and the like. 

“Zeitschrift 
Ingenieure,” 

In a recent paper in the 
der Vereines Deutscher 
Nos. 41, 42 and 43, 1897, the same author 
publishes his latest investigations in this 
field, covering flanged heads of wrought 

materials, and again demon and cast 
strates that his theory and formule are 
corroborated by actual tests made on a 

He 
formule for ready use in designing flat 
large _ scale. deduces practical 

shape or 
distortions 

flanged surfaces of any ma 
their 

and resistances are easily determined. 
The heads tested 

were only in 

terial, and by which 

wrought flanged 
five in number, varying 

American Machinist Fig. 2 

APPARATUS FOR TESTING WROl 

thickness 
corner of 

\ hydraulic pump 

that desired 
held, and a rigid eight armed 

Was 
any pressure could be 

pli d and 
spider was so secured above and around 
each head that nicely fitting steel points 

* Translated and abridged by GusC. Henning. 
+ See “* American Machinist,"’ Dec. 27, 18% 
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fifty two holes in it 
changes of diametral as 

Che position of all 
points could be measured by 

passing through 
would show the 
well as axial shape. 
of these 
micrometers mounted over them, so that 

American Machinist 
Fig.3 

APPARATUS FOR CAST HEADS. 

American Machinist 
Fig.4 

CAST HEAD 

the actual changes of shape could be 
determined with the greatest accuracy. 

Figs. 1 and 2 show the general arrange- 
and spider for wrought 

the same for 
are in 

ment of heads 
Fig shows 
The 

heads, while 
cast heads. dimensions 
millimeters 

While 
could be 

the wrought heads 
loaded to a point that would 
none of 

produce rupture, because excessive leak- 
due to distortion prevented it, the 

heads fractured, as 
shown by Figs. 5, 6, 7 

age 

cast iron were all 

and & 
After each application of pressure and 

release of the changes of shape 
measured and plotted, thus giving 

not only the temporary and final change 
but the 

fully plotted and studied, 
that 

same, 
vere 

also set. of shape, permanent 
These are care 

reversal 

(fillet), 
as there a reve is produced in 

The of this point of 
gives proof that the flex- 

calculated 

as is the case in 
at this 

circular fiber, 
are in 

on the outer or 

there is a 
le of flange 

and demonstrate 
of strains near the ang 

rsed curve 

the heads location 
contra-flexure 
ure ff such head "a e 

with the same precision 

that, 
utral 

within it 

ordinary beams, and while 
vwcated aon point 1s 

under side those on the 
compression, while those 

upper side are in tension: while the re- 
fibers this is true of all beyond 

ring The dia also 
and 

with 

grams 
that bending tension stresses 

coexist, and that 

F SHOW 
increasing distor- 

tion the central part of the plate acts on 
the flange to draw it toward the axis of 
cylinder. 

The 
, atmospheres are 

distortion up to § 
the 

diagrams of 
concave toward 
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base line and convex to it beyond this shape ceased to take place at that pres 
point, or positively and distinctly beyond sure, while at 8 atmospheres it required 
6 atmospheres, and the distortion grows 50 minutes. Removing all load aiter this 
more rapidly than the pressures applied. pressure had beet 1 also showed 
This goes on to 9 atmospheres, thence’ the necessity of again waiting 15 
to 13 atmospheres, during which utes before the plate had come to rest, so 
period a straight line is drawn, or dis- that permanent set could be measured 

fects Niece pe 

Head II 

Head III 

Fig. 6 

CAST IRON HEADS SHOWING LINES OF FRACTURI 

] m1 i tortion is proportional to loads. Then The second head similar to the first 
up to 20 atmospheres the curve again’ in dimensions and results 
becomes concave, beyond which the line The third differed from the previous 
again becomes convex nes in having a radius of fillet of 2.6 

Diagrams of permanent set begin to inches instead of 1.6 inch, with a thick- 
show rapid increase after 5 atmospheres ness of .416 inch, as against .388 inch 
of pressure have been passed, growing in the former 

apace under higher loads, when finally The results were quite similar to the 
they become equal to distortion previous on except that the neutral 

In the case of wrought heads it was. circle of fibers had moved down quite 
noticed that the metal began to scale at into the flang: 

a—y, Fig. 1, when pressures of II-13 at [he fourth head was still thicker, .80 
mospheres were reached, which shows’ inch, while the central part w ome 
that permanent distortion occurred, and what “domed” initially 

that the maximum stresses existed at that The results obtained are again similar, 
point merely occurring under increased loads 

After reaching 7 atmospheres it was and _ times The fifth wrought flanged 
noted that time was an important ele- head had a thickness of .428 inch and a 
ment of distortion, and it required 25 radius of curvature in fillet of .476 inch, 1 
minutes before any further change of and as this head w hand flanged it was 

or 9° ~i- 12, 
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d length of element (=—diam. of 
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pressures of 13, 9.25, 20.5 and 41.5 at- 
mospheres. 

The author’s 
heads is 

formula for cast-iron 

- r 
Ki, = 0.8 .?., a—o,97r (14 

hae (ss 
PY 

which gives, when assuming Kv» = 3778 
pounds per square inch, bursting pres- 
sures of 11.9, 9.3, 18.4 and 42.6 atmos- 
pheres or errors of + 8.5 per cent. —0.5 
per cent.-++ 10.2 per cent. and—2.7 per 
cent., unim- 
portant when it is remembered that cast 
heads are always subject to initial cool- 
ing strains and are variable in thickness. 
The author then discusses D. K. Clark’s 

formulz for the resistance of flat heads, 
and points out their errors due to incor- 
rect assumptions, and dwells upon the 
fact that his formule and tests prove that 
the resistance of flat plates varies not as 
the thickness, but of the 
thickness. 

which may be considered 

as the square 

AAA 

Letters from Practical Men. 

Prevention of MHalation in Shop 

Photographs—Photographs 

of Machinery. 

Editor American Machinist: 
I notice in the last issue of the ‘“Amer- 

ican Machinist” that Dr. G. B. Erma- 

cora is the inventor of the idea of back- 
ing photographic plates with black pa- 
per to prevent halation in the negative. 
I am glad to know who brought out the 
idea, for though I heard of it some fif- 
teen or eighteen years ago, no one was 
then credited with it. However, I would 
suggest a improvement: In- 
stead of using oil for sticking the paper 
to the glass, use glycerin. It 
harm in the developer and is more read- 
ily wa.hed off during the ordinary wash- 
ing after development. This idea is as 
old as the rest. 

Also, at least 
plates makes a 

coating the back, also with a film. 
I have used the black paper and gly- 

cerin, but never made up my mind as to 
its value, as the results were referable to 

decided 

does no 

manufacturer of 
‘“non-halation” plate by 

one 

other conditions, and I performed no ex- 
periments with the prevention of hala- 
tion directly in view. 

Once I had a very interesting experi- 

ence when the plates were not backed, 
and though not bearing directly on the 
subject in hand, it may be stated. 

I was photographing the interior of a 
house for a friend and found it necessary 
to point the camera directly at a window 

out the 

with snow, 
street 

cently covered and upon 
which the sun was then shining. I re- 
solved to try the experiment of a long 

which looked upon re- 

exposure for some deep shadows in the 
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room and see what th2 effect around the 
window would be. 

It was done, and tor the first time I 
encountered the “reverse action of light.”’ 
The snow developed in the negative as 
almost clear glass, while the wagon- 
tracks were semi-opaque lines—in other 
words, that portion of the negative, 
which included the window, together 
with the highest lights of the sash, was 
positive, while beyond the range of the 
halation the plate was negative, as usual. 

That led to a series of experiments to 
get a positive directly from the object 
by means of excessive exposure, but the 
success was only partial, as the positives 
were always weak, and positive and neg- 
ative were often badly mixed on one plate 
when there happened to be very heavy 
shadows. 

An 
a full 

exposure of two minutes with 
aperture sufficed to make the 

whole landscape positive where snow 
covered the ground, and even fifteen 
seconds was often enough. 

Just now, in looking up the word hala- 
tion in the Century Dictionary, I find the 
following note, which comes in very pat: 
“Halation, or reflection from the back 
of the plate, was first disposed of by 
covering it with asphaltum.” 
Though photography may interest 

only a very few of the readers of this 
paper, I am constrained to few 
words more to those who find it difficult 
to get satisfactory photographs of ma- 
chines under some of the trying condi- 

say a 

tions. 
First: If light is scarce, give the long- 

est exposure you can—I gave seventeen 
hours once and got a superb negative— 
and develop with very little developer 
and a great deal of water, and also all the 
alkali the plate will —tand. 
flash light may be used to help out. 

Second: If the machine stands in the 
sun and the bright pzrts are liable to be- 

Of course, a 

come masses of blank white long before 
the detail in the shadows appears, give 
an exposure long enough to bring out 
all the details of the shadows and then 
expose some more. The result will 
be that the plate will flash up in the de- 
velopment, highest lights and deepest 
shadows appearing at once; but by hav- 
ing handy—very handy—a separate mix- 
ture of “normal” developer with a liberal 

potassium 
bromide in it, the plate may be brought 
allowance of ammonium or 

to any degree of strength by finishing 
the development in the restrained devel- 
oper, or by judicious use of first one and 
then the other till 
gotten. 

But neither forcing nor restraining to 
any great extent can be done unless the 
brand of plate lends itself to that treat- 
ment. 

That such plates are made was well 
proven by two negatives I made some 

the desired effect is 

time ago. One was a very rapid snap, 
while the other was under precisely the 
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same conditions and forty-five seconds’ 
exposure. The snap had full time and 
all the richness of a properly exposed 
and developed plate, and the other, by 

careful and ample restraint, could not be 
told from the snap except by a slightly 
greater color of the film. 

I have used the above methods for 
years, and would never think of painting 
or deadening bright surfaces; but to the 
beginner with bromid, I will say there 
is no other operation in negative making 
that requires such skill and training of 
the eye as restraint with bromid. 

FREDERICK M. BusH 

Rochester, N. Y. 
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Accurate Screw Machine Work. 

Editor American Machinist: 
I have read with interest Mr. J. O. 

Surface’s article on “Accurate Screw Ma- 
chine Work and Screw Cutting,” and can 
heartily indorse the whole article with the 
exception perhaps of the clause in which 
he states that ‘‘one trouble with most au- 
tomatic dies is they are held rigidly in the 
turret. A die holder should either be 
slightly free to adjust itself or capable of 
being adjusted centrally.” 

The opening die made by the Jones & 
Lamson Machine Company is mounted 
on springs, and is free to assume any po- 
sition required by the work. No die in 
a turret machine can do good work with- 
out this freedom except on very slender 
and fiexible work, no matter how per- 
fect the alignment of the machine at rest, 
for when in use the twisting of the work 
throws the turret over to one side by tak- 
ing up all the slackness of the gibbing 
in one direction, and this in itself is 
enough to interfere with the correct cut- 
ting of a rigidly held die, the same as it 
does with a rigidly held reamer. 

It has long been the practice to mount 
reamers in a holder, allowing a slight lat- 
eral freedom, but dies have been used in 
holders which when new were invariably 
made to work too close to allow suff- 
cient lateral movement. 

Early in the long series of experiments 
carried on by the Jones & Lamson Ma- 
chine Company in their endeavor to pro- 
duce a screw-cutting device having an 
ideal cutting edge it was found absolute- 

ly necessary to flexibly mount such a die, 
although the old dies did not seem to re- 
quire such a mounting. The reason 

seemed to be that the old dies removed 
the stock by a pushing and rubbing ac- 

tion instead of by a free cut, so that in 
the machine and 

work were sprung into alignment good 
enough for that kind of a tool. 
One other paragraph in Mr. Surface’s 

their use the parts of 

paper refers to the “pitch” of the screw 
thread. 
connection to state that the above men- 
tioned die is now sold on the guarantee 
to keep within a lead error of 1-64th in 18 
inches, which seems to be quite enough 

It may be interesting in this 
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to allow for a lead error when we take 
into consideration what it means to have 
a screw fit in properly in its thread. It is 
more than having the screw fit close 
from the time it enters the hole until it 
is fully down. Although these consider- 
ations are important, experience shows 
that fits in which the lead of the screw 
does not match that of the nut perfectly 
are unreliable for remaining in set posi- 
tion. For instance, a new face plate for 
a lathe will not against its 
if its thread does not perfectly corre- 
spond with that of the spindle. There are 
many places in construction 
where accurate fitting screws should be 
used. 

The lead error limit set down by Mr 
Surface of 5-1,000 of an inch, per inch of 
length, for first-class machine construc- 
tion is the best that can be expected from 
ordinary dies, but it is six times the error 
that has found 

Jones & Lamson die. 

set shoulder 

machine 

been necessary in the 

JAMES HARTNESS. 
Springfreld, Vt., Feb. 5, 1808. 
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A Tool-Post—Some Points from a 

Country Shop. 

Editor American Machinist: 
I send pencil sketch of tool-post I have 

been using the 

years. It is very similar to the one on 
page gor last year, only I tap into the 
bottom of post and hold the block on by 

for past twenty-five 

———_—.. 

Steel 
block | 

= SSS 
American Machinist 

A COUNTRY SHOP’S TOOL-POST. 

ball and socket joint. One can tip the 
post sideways to any reasonable angle, 
and by using a wedge ring can set a tool 
almost post anywhere. By having the 
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loose in the rest it will tip in and out as 
weli as sideways. Although this was one 
of my early ideas, I find no fault with it 
after years of use. The set screw always 
comes square on the tool, and the tool is 
not inclined to slip about when being 
fastened. 

I am a constant reader of your paper. 
There is very little of the matter I can 
use out here in a country shop, where 
there are no fixed principles; but I like 
to be in touch with a larger world than 
my own. To-night is the first night our 
town has been lighted by “power,” and 
it's an event. 

I wish you could come out to my shop 
Until 

recently I have made all my own tools— 
taps, 
bolts, etc.—but I can’t compete with drills 

and taps ready made, 

and see things as they used to be. 

dies, drills, lathe tools, most of the 

especially small 
ones; but it pays me to make my large 
ones. Running a country shop doesn’t 
produce millionaires, but there is a keen 
delight at times in getting the better of 
adverse conditions in a cheap way, and 
general satisfaction in doing something 
different every day F. B. AVERY 
Tunkhannock, Pa. 
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Experience with a Water Meter. 

Machinist: 
apply 

Editor American 
I hasten to Swift's 

idea of reciprocals to an article published 
the Ma 

relative to an water 

Tecumseh 

some weeks ago in American 
chinist” exorbitant 
rent charged a concern on account of a 

faulty meter. 
A number of years ago my father had 

in use a 12 by 18 inch plain slide 

valve, throttling governor engine, which 
was anything but economical of steam 
The the 
mains and was metered Jesides the en- 

water supply was from city 

gine, steam was used to quite an extent 
for other and water 
supplied through the same meter for sev- 

Consequent- 
ly, the water bills amounted to several 
dollars per month. But one month dur- 

hot the bill for 
three cents; and very shortly after a man 

purposes, was also 

eral horses, sprinkling, etc. 

ing a summer came in 

with a monkey wrench and pipe tongs 
and things came in for the meter. 
course of the meter was 

father asked whether it 
“Oh, yes; I’ve fixed her 

so she’s in good shape now,” said the 
man. Next month the bill came in— 
“two cents.” FREDERICK M. Busu. 

Rochester, N. Y. 
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Emery Cloth Holder for Small 

Holes. 

Editor American Machinist: 

In due 
time brought 

and 
was all right. 
back, my 

I inclose a print of a tool which may 
interest readers. The 
amount of emery cloth used in our shop 
for polishing has been reduced wonder- 

some of your 
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fully since this tool has been in use, the 
work has improved in appearance and is 
done cheaper. 

The tool A fits into the spindle of a 
drill or a pattern-maker’s lathe; the bar- 
rel is drilled up to the shank, leaving a 
thin shell, and slotted. A tube of emery 
cloth, C, thus 
forming an emery wheel of wide face and 

is slipped over the barrel, 

Vuchinist 

ARBOR 

American 

AN EMERY CLOTH 

of small diameter. The emery-cloth tube 
is held from turning upon the barrel by 
folding the long sides at right angles and 
entering the the slot; the 
taper of the barrel forces the tube evenly 

margins in 

to a true circular bearing. B is the 
templet for the pieces of emery cloth. 
The wide end is used for cutting the 
emery cloth to fit the taper of the barrel, 
the smaller end to fold the margins over. 
The this 
emery cloth, the true circular motion of 

merits of tool are economy in 

its cutting surface and its adaptablity to 
places where an emery wheel cannot be 
applied on account of its too large di- 

the polishing of 
hardware, wood, bone, marble and other 
substances it 

ameter. For internal 

will be found a convenient 
tool, and will be appre ciated for its sim- 
plicity E. MoTrcHMAN 

Bellefonte, Pa 
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Water in Fuel. 

Editor American Machinist: 
I notice in your number of December 

9g, 1897, some accoun: of a discussion by 
the 
garding 

Mechanical Engineers’ Society re- 
testing 

of course, in the good 
standard methods for 

fuels and boilers 
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old way ‘‘a method was suggested of al- 
ijowing for the moisture in the coal and 
finding the equivalent weight of dry coal” 

to be deducted from the tally. 
All this looks reasonable enough and 

scientific enough, and I supposed it to 

be solid truth until about ten years ago, 
revelation which 
should 

when I received a 
taught me that we not al- 
ways carry our scientific noses too high 

in the air. 

This revelation, like some of Mahom- 
et’s, occurred to me in the market place, 

Mecca, 
and the manner of it was in this wise. 

The market place of Boston is a fa- 
vored the modern 
fakirs (Editor will please excuse my Ori- 
entalisms) shall, if you 
choose, buy for a small sum a fine pair 

man 

not ol however, but of Boston, 

cruising ground for 

There you 

of gold-mounted glasses which a 
picks up on the street just in front of 
you, or with a little trouble obtain a gold 
brick, or get life insured if you 
think 
there are others. 

Che fake which attracted my attention 

your 
you can beat the company, and 

on this particular occasion was in the 
front of a store convenient to the mar- 
ket, and was a set of gasolene or naphtha 

small cook stove 
fire- 

mounted in a 
or range. There 
place a small boiler for making steam 
and a superheating coil. Scattered about 
the place were printed papers describing 

burners 
was also in the 

invented combustion 
and the 
change for a small sum of ready money, 

returned a hundred fold, the 

a newly apparatus, 
informing reader where in ex- 

sure to be 
company’s stock certificates may be ob- 
tained. 

The fakir, whenever he thought he had 
an interested crowd or an_ interested 
man in that would 
of his little exhibitions. He 
his gasolene flame a-humming and place 
on an open hole a little back of the fire- 

give one 

would 
crowd, 

set 

place a tin saucepan, into which he had 
measured two quarts of cool water from 
the tap. ‘Now, gentlemen, in order that 
there shall be no deception, I ask you to 
take the time required to boil this water 
with your own watches, gentlemen,” and 
the gentlemen with their 
made the time about twelve minutes. 

The operator turned on steam 
from little and the 
flame changed from cloudy red to violet 

own watches 

now 
his boiler gasolene 

color, and setting on another two quarts 
of cool water the gentlemen with their 
own watches took the time, which was 
six minutes. 

Then followed the old lecture, which 
has done duty in so many combustion 
schemes, that, “by the action of the fire 

steam, which costs nothing, is sep- 

and 
the 
arated into its elements 

which, by their combustion, 
oxygen 

hydrogen, 

produce the most intense heat known, 
as any chemist will tell you, and you will 
observe that by its use I have boiled the 
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water in half the time used in the first 

test.” 
Had I been a student in chemistry of 

one year instead of forty years’ standing 
I might have taken in some part of this 
lecture, but I had in mind all the 
time the basic truth that to decompose 
water requires the consumption of as 
much heat as we can ever get by burning 
the gases; but in direct opposition to my 

basic truth was the fact as shown by the 
experiment. I told the man that his talk 
was too scientific for me to understand— 

my 

which, of course, pleased him—but “I 
would like him to repeat the last test so 
that I can be sure about the time.” 

lifted the 
saucepan for an instant and got my rev- 

During this last test I tin 

elation—the bottom was wet. 
In the first experiment the heat from 

the fuel the little 
boiler—where it was making and storing 

In the sec- 

was divided between 

up steam—and the saucepan. 
ond, the heat from the fuel was divided 
in the but the 
ceived in addition from the condensation 

same way, Saucepan Tre- 

on its bottom a large amount of heat 
which previously had been stored up in 

the little boiler, and also the heat of the 
evaporation at the same instant. 

In the actual experiment 
I am now brought back to my original 
doubt, whether it is good science to de- 

absence of 

duct anything on account of the presence 
of a small amount of water in the fuel. 

So far as will carry 
me, it 

my imagination 
cases to likely in 

It is evaporated and su- 
seems many 

prove a benefit. 
perheated in direct contact with the fuel, 

and consequently, with double the econ- 
omy that can be obtained by evaporation 
in a boiler, and when condensed on any 
part of the boiler system cooler than it- 

self, as the tubes of an economizer, the 

super heat and the heat of evaporation is 
all returned. 

You have practical examples enough 
all round Manhattan Island, where water 
is actually added to fuel in pretty good 
percentages, from the wet ash-pans of 

that the 
flame 

your steamboats. It may be 
hydrogen 
gether in the furnace produce a higher 

and carbon oxide to- 

temperature and better delivery of heat 
through the furnace sheets, but of course 
adding nothing to the total heat value of 
the fuel. 

The wet ash-pan certainly has the prac- 
the 

not it is 
advantage of keeping cool 

but whether or 
economical as regards fuel 
be learned by experiments which have 

tical 

grate bars, 
can only 

not yet been made, so far as has come 

to my knowledge. 
Regarding the longevity ot engines 

the statement ‘that a beam 
outwear boats hulls,” 

There is in 

and boats, 
engine will two 
does not always hold good. 
Boston Bay a little boat called the “Put- 

formerly the “General Putnam,” 
New York in 

nam,” 
built about somewhere 
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1855. She is now running with her 
fourth boiler and practically her second 
engine, 30-inch cylinder, 6 feet stroke, re- 
built on the old lines. 

Last summer a irisky steam yacht ran 
bows on into the broadside of the *Put- 
nam.” The crew of the yacht came 
to Boston in the “Putnam,” and the sub- 
marine explorers have given up looking 
for the yacht. 

The valve 
however, the original metal, but the valve 

made new nine 

gear—Stevens cut-off—is, 

chests and valves were 
years ago. 

The original 
years—all common cast iron and bev- 
eled to the angle of 15 degrees from ver- 
tical, and this angle was repeated in the 

ones ran thirty-three 

new valves. 
WiLLtiAM H. Harrison. 

Braintree, Mass., Dec. 17, 1897. 
| The condensation on the fire surtace 

might easily assist the fire in raising the 
water to the boiling point, but it is not 
easy to see how it could do any good 
aiter that point is reached and the tem- 
perature of the surface is well above 2122 

Fahr.—Ed. ] 
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Philadelphia Boilers for 1897. 

The Bureau of Steam 
Boiler Inspection of the city of Philadel- 

Engine and 

phia reports that no boiler explosion oc- 
curred in the city in the year 1897, and 
there was no accident or injury to life 
or property from the use of steam boil- 
ers. The total number of high pressure 
boilers in Philadelphia at the end of the 
year was 7,429. The Bureau inspects all 
boilers built in the city, and of the 3,233 
so inspected 92 were locomotive boilers 
for Russia, China and Japan. 

AAA 

Diagram for Finding Centrifugal 

Force and Rim Tension. 

HOPKINS. BY N. J. 

The curves of the accompanying dia- 
gram will reduce the labor of calculating 
the centrifugal force and rim tension of 

The diagram is self-explanatory 
For speeds from 

minute, 

wheels. 
for ordinary speeds. 
1,000 to revolutions per 
divide the given speed by ten and find 
the centrifugal force or rim tension, and 
then multiply the result by 100; for ex- 
ample, say 6,000 revolutions per minute. 

600. Centrifugal force for 
600 revolutions per minute = 5.1 Ib. for 
1 lb. weight and 1 inch in diameter. 

Ibs. for 1 lb. and 1 
6,000 

10,000 

6,000 — 10 = 

5.1 X 100 

diameter at 
Similarly the curves could be 

510 

inch revolutions per 
minute. 
used to give quite accurate results for 
speeds from I to 100 revolutions per min- 
ute by multiplying the given speed by 

10, finding result for this speed in dia- 
gram and then dividing by 100 

There is considerable multiplying to 
be done even with these curves, but they 
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American and British Locomotive 

Building. 

“The Engineer,” of London, speaking 
not long since of the relative cost of Am- 
erican and English locomotives, dis- 
played a lack of knowledge of American 
conditions, combined with a recklessness 
of statement regarding them, which are 
quite refreshing. We quote as follows: 

“In the United States the great firms 
construct engines to certain standard pat- 
terns, and they say to the purchaser, 
‘There are half a dozen types from which 
you can choose; if you find nothing to 
suit you among them, then we must ask 
you to try some other maker.’ One result 
is that it is possible to build to stock. The 
American builders live by their reputa- 
tions; they are not troubled with any 
precise specifications.” 

Now, as a matter of fact, if there is any 
thing which American locomotive 

bewail, it is the constant and 
changes in specifications re- 
by different roads. Formerly 

locomotive builder had a_ type 

one 
builders 
minute 
quired 
each 
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of engine characteristic of his works, 
very much as machine tool builders have 
to-day, and railroads selected that build- 
er whose engines most nearly satisfied 
them. With the advent of the superin- 
tendent of motive power, individual pref- 

matters of detail began to 
until now locomotive works 
complete 

erences in 
come in, 
maintain blank — specification 
forms, in which are entered specifications 
regarding types of various details, mste- 

rials and dimensions to the minutest de- 
gree. We were recently informed by the 
largest locomotive works in this coun- 
try that they average a complete set of 
patterns for every five locomotives built 

A AA 

An Overcrowded Patent Office. 

A deplorable condition of affairs ex 
ists in the United States Patent Office, 
due to the smallness of the working 
force, and the situation is becoming more 
serious every day. The 
from three to four months behind in their 
work, and some divisions of the oftice are 

There are 

examiners are 

as much as six months behind. 
on hand, in round numbers, awaiting ac- 
tion, 13,000 cases, of which number 9,600 
have never been looked at, and it is prob- 

that in the next four months the 
will largely increase. March, 

have heretofore 
the 

able 
business 
April, May and June 
been the months of 
and there is no doubt that the record will 
be kept up. The estimate that 
in that time 14,000 new cases will be re- 

heaviest year, 

officials 

ceived. 
It is not generally understood what a 

large proportion of the Government reve- 
nue comes from the Patent Office, and a 
few figures on the subject may not be 
without interest. Last year the office 
covered into the Treasury, after paying 

its running expenses, $317,135.05, and the 
books of the Treasurer of the United 

States show a total of $5,093,614.23 paid to 
the general government by the Patent 
Office after paying all its expenses. The 
inventors are protesting against the de 
lay. They claim that they are entitled 
to prompt service. The 
Government requires them to pay for the 

work in advance, and then they are re- 
quired to wait for months before having 

and efficient 

their applications attended to. One thing 
is certain, the efficiency af the Patent Of- 
fice demands, in the interest of its clients, 
a suitable force of employés to prosecute 
the 

It will be recalled that this matter was 
brought up during the recent meeting of 
the manufacturers the fact 
pointed out that the Patent Office build- 
ing had cost no more than a single first- 
class battleship, and that the expense of 

work entrusted to it. 

here, and 

running was no more than that of such a 
ship, aside from the fact that this expense 
is all returned to the Government. with a 
handsome surplus added, by the inventors 
of the country. It would seem as though 
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it were about time this matter received 
attention at the hands of Congress. 

Such a condition of affairs as now ex- 
ists in this, one of the most important de- 
partments of the Government, should be 
remedied at the earliest possible mo- 
ment. 
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Questions and Answers. 

Name and address of writer must accompany 
every question. Questions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 

(9) J. B. M., Burlington, Ia., asks: 
Which do you consider the best lathes 
now on the market? A.—Those adver- 
tised in the “American Machinist.” 

(10) J. B., Chicago, IIl., writes: We 
are building some light and fine machin- 
ery, with which we are having considera- 
ble trouble, as the refinement called for 
seems to be greater than we can attain. 
What course would you pursue in order 
to secure the highest possible degree of 
worxmanship and refinement in such ma- 
chines?’ A.—We would employ a first- 
class skilled machinist competent to take 
charge of the work. When you have 
hired such a man he will tell you what 
else to do. 

(11) J. S. R., Philadelphia, asks: If a 
tank is filled with compressed air to 
about 100 pounds per square inch is it 
more buoyant than one which is not filled 
with compressed air? A.—It is more 
buoyant than one not filled with com- 
pressed air, provided the one not filled 
with compressed air is filled with some- 
thing heavier than compressed air at 100 
pounds per square inch pressure. It is 
less buoyant than one filled with air at or- 
dinary atmospheric pressure, and is still 
less buoyant than gne from which the air 
has been entirely exhausted. 

(12) W. A. C., Meriden, Conn., writes: 
Will you please state what is the double 
depth of a sharp V thread of the follow- 
ing pitches, 28, 30, 32, 36, 40, 13 and 64? 
A.—The vertical hight of an equilateral 
triangle is .866 of one of its sides, and tlie 
depth of a sharp V thread is therefore 
.866 of the distance from the center of one 
thread to the center of the next. Multi- 
plying .866 by 2 we have 1.7328, and this 
divided by the number of threads per 
inch gives the double depth of the thread. 
In this case if we take 1.733 the results 
will be near enough, and dividing this by 
the various numbers we have for the 
double depth of the various threads 
given: 

28 .062” 
30 = .0577” 
32: = O54" 
36 = .048”. 
40 = .0433”. 
13 = .1333°- 
64 = 027". 

(13) S. P., Montreal, asks: 1. What is 
the best angle of spiral for milling cutters 
and twist drills? A.—We do not know 
The usual angle for milling cutters is 
about 12°, but a much greater angle has 
been used by the Pratt & Whitney Com- 
pany (and perhaps others) for some work 
with good results. Twist drills vary 
somewhat, but are usually about 20°. 2. 
What relation does the angle of spiral 
bear to a turn in so many inches? If I 
have one given how can I find the other? 
A.—The angle of the spiral is that of 
which the circumference of the work, di- 
vided by the number of inches to one 
turn is the tangent. In other words, to 
find the angle of spiral divide the cir- 
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cumference of the work in inches by the 
number of inches to one turn, and then 
in a table of natural tangents find what 
angle this quotient is the tangent of. On 
the other hand if you know the angle 
look in a table for its corresponding tan- 
gent, and divide the circumference of the 
work by it. The quotient will be the 
pitch or number of inches to one turn. 
3. If I have a drill or cutter before me 
how can I find out its angle of spiral or 
the number of inches to oneturn. A.—If 
the drill or cutter is long enough you can 
measure the pitch by a rule, but if it is 
short apply a protractor to determine the 
angle, and from that find the pitch by the 
rule given above. 

(14) S. W. G., St. Louis, Mo., writes: I 
have an air compressor for experimental 
purposes compressing to 150 pounds gage 
pressure at a single compression; can 
you tell me how to compute the final 
temperature of the air? A.—The formula 

0.29 1 
(3 will give the ratio of the ini- 

tial to the final absolute temperature, R 
being the ratio of absolute pressures. In 
this case this ratio of absolute pressures, 

1 
or R, is (150+ 14.7) + 14.7 

is 14.7 + (150+ 14.7) = 
logarithm of this will be 
multiplying this by 0.29 we have 1.695606 
which, by the table, is the logarithm of 
.496, the required ratio of absolute tem 
peratures. This operation of multiplying a 
mixed logarithm by a decimal may not bh: 
familiar to some of our readers. Multi 
plying first the mantissa, or decimal part. 
of the logarithm we have .950365 * .29 
= .275606, and multiplying the negative 
characteristic we have —2 * .29 = —.58 
We then add —.42 to this, —.58 —.42 

and also add 42 to the mantissa, 
.275606 + .42 — .695606, and the complete 
logarithm is then, as above, 
If we assume the initial temperature of 
the air to be 60° Fahr. the absolute tem- 
perature will be 60 + 461 then 521 
— .496 (as obtained above) and 
then 1050 — 461 = 580°, the final temper- 
ature by Fahrenheit thermometer. It 
seems to be our duty to warn our corre- 
spondent that the practice of compressing 
air to such a pressure at a single com 
pression is a dangerous one if mineral oil 
is used for lubrication 

(15) G. B. H., Chicago, IIl.. writes 
Will you kindly oblige an old reader by 
stating the proper method of calculating 
the duty of a pumping engine in foot 
pounds, per 1,000 pounds of steam or 

11.2 and R 

The 
and 

0892. 

2.950305, 

o— | 

I 005% 8) 

521, 
1OS50, 

water? For instance: It is required 
to pump 6,000,000 gallons of water 
per 24 hours against a head of 220 
feet and develop a duty of 95,000 
000 foot pounds for each 1,000 pounds 
of water fed to the boilers. And, again: 
It is required to raise 6,000,000 gal 
lons of water 150 feet every 24 hours and 
develop a duty of at least 100,000,000 
foot pounds of work in water delivered 
per, 100 pounds of coal fired to the fur 
nace. Kindly make the explanation as 
clear as possible. A.—The ultimate work 
of a pump is simply the lifting of a 
weight, and when we know the weight of 
water lifted in pounds and the hight to 
which it is lifted in feet, or the head 
against which it is lifted, the product is 
the foot pounds of work realized. Thus, 
ir. the first case cited, the weight of a gal- 
lon of water being 8.3216 pounds; we have 
6,000,000 * 8.3216 = 49.926.600 pounds as 
the total weight of the water. and as this is 
lifted 220 feet the work done is 49,920 
600 & 220 = 10,984.512.000 foot pounds 
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and this divided by the 95 millions, and 
quotient multiplied by 1,000, would give 
the number of pounds of water to be 
fed to the boilers in 24 hours for raising 
the 6,000,000 gallons of water in the 
same time under the assumed duty. (10,- 
934,512,000 95) 1,000 = 115,600 
pounds of water. In the second case we 
have the same weight of water raised 150 
feet, or, as before, 49,929,600 X 
489,440,000 foot pounds, and as the as- 
sumed duty is 1,000,000 foot pounds per 
pound of coal, then 7,489 pounds of coal 
would be required for the 24 hours. 

AAA 

150 = 7,- 

Personal. 

Chief Engineer E. Farmer, U. S. N., 
will be retired March 1. 

Chief Engineer J. Lowe, U. S. N., has 
been ordered to the Continental Iron 
Works. 

George A. Finley, who was general 
foreman for the Weston-Mott Company, 
of Utica, N. Y., con- 
nection with them. 

has severed his 

Dixon, U. S. N.., 
has been relieved from duty at the Con- 
tinental Iron Works and ordered to 
sume duties at the New York Navy Yard 

Chief Engineer A. F 

re- 

Kindly oblige us by sending in per- 
sonal items regarding changes of fore- 
men, superintendents and others promi- 
nently connected with the machine busi- 
ness. 

A. A 
has taken the position of 

a 
superintendent 

Parmenter, of Oswego, 

for the Nagle Engine & Boiler Works, 
Erie, Pa., and will assume _ charge 
March 1. 

Mr. S. J. Hobert, superintendent of 
Eastman Kodak 

Rochester, N. Y 
signed to accept the chief engineership 
of the packing plant of Swift & Co. at St 
Joseph, Mo. 

power-and plant for the 
Company, has re- 
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Obituary. 

Mr. Henry Ward Johns, 
president of the H. W. Johns Manutfac- 
turing Company, died on the 8th inst. at 
his Hill, Yonkers, N. Y 

several months. Mr 
n Massachusetts in 1837 
2 39 . . ° while experimenting with 

founder and 

as ark home, | 
iiter an illness of 
Johns was born 
and years ago 
a view to perfecting a fireproof com- 

und, his attention was attracted to as- 
that little 

boratories and miner- 
From that 

ave been devoted to de vel- 

bestos, which ‘was at time 
known outside of la 
alogical collections time on 
his abilities h 
oping the manufacture and use of various 
isbestos compounds, and he had built up 

1 pusiness ot great magnitude, based on 
numerous inventions 
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An American Built Tramp 
Steamer. 

Miller, Bull & Knowlton, of New 
York, have placed an order with the 
Bath Iron Works for the construction of 

feet long, 42 feet 23024 a tramp steamer 

deep. Her carrying beam and 23% feet 
capacity will be 3,800 tons, and she will 
register 2,800 tor The steamer will 
cost $180,000. She will compete with for- 
eign cargo carriers, and is believed to be 
the first vessel built for tramp service in 
this country 
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Contracts Waiving Right to Sue 
for Damages for Personal 

njuries. 
Heretofore, we believe, it has been uni 

formly held by the courts that no matter 
what might be said in a contract for em- 
ployment made between an employer and 
an employé, that employer would be held 
liable 
the death or physical injury of the em- 

for proven negligence leading to 

ployé. 
Dunn, of Chi 

in a suit brought by John Blank 
against the Illinois Central Railroad for 

Now, however, Judge 
cago, 

$50,000 for injuries sustained when em- 
ployed as express messenger, has decided 
that contracts in which railway employés 
waive all claims for damages are legal, 
even where the damages result from the 
gross negligence of the company. In 
this case Blank, who was injured Janu- 
ary 15, 1806, is now a helpless cripple, 
and signed a waiver as a condition of se- 
curing employment 

If this is the law as it now stands it 
would seem to be the duty of every State 
legislature to imm ediately legislate on 
this subject and to insure that where an 
employe is injured in such a manner by 

the palpable negligence of the company 
for which he works he shall be en 
titled to damag: for nothing is more 
certain than that the pressure for the op 

portunity to work and to earn a living 
for oneself and family will cause men 
generally to sign such waivers in the 
hope that no accident will occur, and if 
such waivers are held to be legal it will 
undoubtedly tend very much to the in- 
crease of carelessness of railroad and 
other corporations in the matter of pro- 
tecting t employés from injury 

In nearly, if not quite, every European 
country h greater protection from ac- 
cident is afforded to employés on rail- 
roads and nufacturing establish- 
ments than is afforded them here, and the 

which practically 
and other 

effect of this de 

relieves the ompamies 

corporations of all 
will 

and it is to be hoped 

responsibility in such 

matters undoubtedly be pernicious, 
that the point will 

be promptly covered by stringent legisla- 

tion 
AAA 

Inquiries for Machinery. 
Those who make, or may know of the 

makers of such machinery as is called for 
below, will oblige us by sending name 
and address, mentioning the number of 
the inquiry. We cannot forward catalogs. 
We have inquiries as follows: 

35. Machines for sewing books with 

linen thread 
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Commercial Review. 

NEw YORK, Saturday Evening, Feb. 12, 1898. 

MACHINISTS’ AND MILL SUPPLIES. 
Midwinter reports are of an assuring 

character. The improvement in tone 
which the market displays, as compared 
with last winter, is striking. If we take 
it from the first of this year favorable 
statements of some sort are to be found 
on almost every hand. Some sellers 
transacted a surprisingly heavy amount 
of business during January and are do- 
ing less in February. Others are taking 
far more orders than month. 
So business goes on with its irregular 
ups and downs; but the ups are suffi- 

ciently elevated to show the constantly 
commercial 

now last 

forward march of general 
conditions. 

Prices generally have changed but lit- 
tle in the There 
plenty of goods in circulation, but a little 
better profit upon them might be made 
without giving the customer any griev- 
ance which he ought to complain about. 

The machinery 
branch of business is dominated by a 

past few weeks. are 

power-transmitting 

spirit of activity. Especially are there 
being taken a great number of small or- 
ders, which fact argues a healthy distri- 
bution of trade. There are some larger 
orders as well. Among business taken 
by houses located or represented in this 
city are contracts for equipment of silk 
mills, electric plants, a local grain ele- 
vator, rope drives, The Geo. V. 
Cresson Company just contracted 
to install a large amount of power trans- 
mitting machinery in a new velvet mill 
at Mystic, Conn. This is a mill owned 
by foreigners, and is apparently one of 
those driven to this country by the new 
tariff. 

The Saginaw Manufacturing 
pany, maker of wood pulleys, is experi- 
encing healthy business conditions. The 
following are the features, as observed at 
its New York office: 

“The situation is steadily improving, 
in spite of the fact that there has not 
been the rush which some people were 
looking for. From the nature of our 
business relations to the mill supply trade 
we think that we are able to gage the 
amount of activity fairly well. Our 
goods are reaching a greater number of 
purchasers in this district, and, as far as 

etc. 
has 

Com- 

we can judge, are becoming distributed 
over a_ wider than formerly. 
The New England market has, of course, 
been somewhat injured by the strike of 
textile European orders are 
good, and a representative of ours has 

sent us an encouraging report from that 
side of the water. We have 
signments lately shipped and 
point of shipping to Great 
France and Holland.” 
The New York branch of one of the 

best known American companies manu- 

territory 

workers. 

six con- 
on. the 
Britain, 

facturing small tools informs us_ that 
during the first few days of February, 
when the monthly batch of stock orders 
came in from jobbers, the amount of 
business was larger than for the corre- 
sponding period in three months past. 
This was notwithstanding the fact that 
January sales were excellent and that the 
concern was already very busy. 

The well-known 
wheel manufacturer tells us that January 
was the best month he has had for two 
years. The the have 
since fallen off somewhat, although good 
orders for larger machinery are now be- 

agent of a emery- 

sales of wheels 

ing received. 
A firm which handles an assortment of 

general machinery and supplies reports 
business about twice as good in volume 
this month as last month. Orders are 
coming in from the East, West, North 
and South. This is the concern to which 
we referred two weeks ago as equipping 
expeditions to the Klondike. They are 
still at it apparently, for on the side- 
walk in front of the store were pointed 
out to us, as a curiosity, some peculiar 
grinding-up machines, intended for 
Klondike use. 
The president of a certain small tool 

and supply company tells us that Jan- 
uary trade was surprisingly good, espe- 
cially for that month, when stock-taking 
influences remain dominant. 
This month is a little quieter. Sales are 
now more particularly to the trade than 
to consumers. 
“We are at present,” says the head of 

another house, one of the most promi- 
nent in the city, ‘getting more orders 
than ever before—five times as many as 
we have been. But they are exceedingly 
small, not a decent one among them. 
Our mail was never so large. On a re- 
cent morning from 8:30 until 11 I looked 
over letters without taking the trouble 
to open them; just turning them over 

generally 

Continued on page 35. 
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Business Specials. 

Gear wheels, gear cutting. Grant; see page 16. 
The Standard Scales. |Factory, Bellefonte, Pa. 
Power hammers, Jenkins & Lingle, Bellefonte, Pa. 
Forming Lathes. Mer. Mach. Tool Co., Meriden, Conn. 
Selden Packing for stuffing box, with or without rub- 

ber core. Randolph Brandt, 38 Cortlandt st., N. Y 

Wants. 

Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make a line. The cash and copy should be 
sent to reach us not later than Saturday morn- 
ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 

Situations Wanted. 
First-class draftsman and designer, tech. graduate, 

with six years’ bestexp. Box 37, AM. MACHINIST. 
Mach., eng., dsgnr., d’ftsm’n; pumping mach., engs., 

etc., open for engagement. Box 78, AM. MACHINIST. 
W anted—Situation as foreman patternmaker; 20 yrs. 

exp., 5 yrs. foreman; best of refs. Box 83, AM. Macu. 
Situation by mech. detail draftsman, with prac. shop 

exp.; industrious, honest, reliable. Box 71, AM. Macu. 
Mechanical engineer wants position as salesman 

perfectly capable ; good references. Box 87, AM. MACH. 
Competent die, tool and jig maker wants position ; 

young, energetic and progressive. Box 86, AM. MACH. 

Practical machinist desires situation; experienced 
on tool and die work. Address Box 84, AM. MACHINIST. 
Graduated mechanical engineer desires position as 

locomotive draftsman; two years’ experience in 
shop and drawing room. Box 79, AM. MACHINIST. 
Dftsmn., American, of 9 rs’. exp, in various shops 

and 3 yrs. asdftsmn.; prefers auto. mach, or d’v'l’ping 
invent.; good ref. from lastemp. Box 74, AM. MACH, 

Mech, eng., millwright, flour mill eng,, other machy.; 
take charge of pattern shop and mach, shop; U.S. pat 
of sand mold. mech. Ad. 151 3dst., Elizabethport, N. J 

Practical mechanic wants position; 8 yrs’. exp. as 
foreman; a hustler, up.to date in shop methods and 
piece work; references. Pox 76, AMERICAN MACHINIST. 
Mechanic desires to assist inventor in working out 

mechanical problems ; draftsman, pattern maker, and 
machinist ; references, Address Box 85, AMER. MACH. 

A draftsman and designer. exp. and successful in 
working up new mchy., would change ; has very best 
record and highest references. Box 62, AM. MACH, 

Mech’! expert, 15 yrs. exp. on tools and model work, 
would like position as foreman of tool room or model 
work. F. J. Atwood, 351 Fairfield Ave., Bdgpt., Conn. 

wanted as auditor, accountant or book- 
keeper in factory. Specfalty: installation of systems 
of factory costs,or will visit and install system. Ad- 
dress, ‘*E,” care James W. See, M, E,, Hamilton, Ohio. 

Position 

Engineer, 32, thorough technical education ; member 
A. 38. M.E.; experience as constructing eng. and ma- 
nager, desires change, knows modern methods of mach. 
designing and shop practice; exp. on construction 
Corliss and other engs., air compressors, ice mach. and 
the most improved gas eng. practice ; competent to as- 
sume charge of works of any magnitude; pos. as gen. 
supt. or chief eng. wanted ; highest testimonials from 
all past employers. Box 68, AMERICAN MACHINIST.? 

Help Wanted. 
Wanted —First-class tool-makers familiar with small 

interchangeable work ; give references and wages ex- 
pected, Address Box 82, AMERICAN MACHINIST. 
Wanted—First-class tool-maker on fine accurate 

work ; give references and state experience and wages 
expected, Address Box 81, AMERICAN MACHINIST. 
Wanted—Competent, technically educated mechani- 

cal draftsman; exp. in hydraulic and power presses 
and dies for sheet metal required. Box 72, AM. MacH. 
Wanted—Capable and energetic foundry foreman for 

Eastern Canada; shop rnnning heavy work; about 
twenty men; slide valve and Corliss engine work. 
Address Box 73, AMERICAN MACHINIST. 
Wanted—An A No. 1 draftsman with experience 

in locomotive work as well as general machinery; @ 
good salary to competent party; location in Ohio. 
Address Locomotive Draftsman, care AM. MACH. 
Wanted—A salesman for special line of machine 

tools; must be a good mechanic, having experience in 
the use of turret lathes, automatic screw machines, 
milling machines, and in designing and making tools. 
Box 77, AMERICAN MACHINIST. 

Latest Development in Automatic 

Machinery for turning and forming all kinds of milled work for use in the construc- 
tion of bicycles, sewing 
electrical apparatus, etc. 

machines, harvesting machinery, typewriters, 
For full particulars address 

guns, 

Spencer Auto. Mche. Screw Co., 

LONDON: C. W BURTON, GRIFFITHS & CO., 
23a Ludgate Hill, E. C. 

Windsor, Conn., U. S. A 
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Help Wanted.—Continued. 
Shop foreman ; to take charge of machine shop for 

a shipbuilding concern; work principally marine 
engines and repairs; new shop and new tools; man 
must be a hustler, up in modern methods and have 
best references. Box 63, AMERICAN MACHINIST. 
| Wanted—Competent young man to take charge of a 
department employing forty to fifty men making dies 
for light metallic goods of great variety in steel, zinc, 
brass, copper, aluminum, &c., hy one of the largest 
concerns in this line. Address ox 75, AM. MACHINIST. 

Miscellaneous Wants. 

* Advertisements will be inserted under this 
head at 30 cents per line, eachinsertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded, 
Job lot radiators, 12 1-2c. ft.,S. M. York, Cleveland, 0, 
Book, Dies & Die Making, $1. J. L. Lucas, Prov. R. 1. 
The Dutton Wet Twist Drill-Grinder is sold by the 

Garvin Machine Co., New York City. 
Wanted—The latest improvement in gas and gasolene 

engines. Address F.C, Austin Mfg. Co., Chicago, Ill. 
For Sale—Second-hand drill presses, engine lathes 

and planers. Dietz, Schumacher & Boye, Cincinnati, O. 
Best and cheapest Bolt Header, made by Baush & 

Harris Machine Tool Co., Springfield, Mass. 
Light and fine mach’y to order; models and electri 

cal work specialty. E. O. Chase, Newark, N. J. 
Wanted—A good second-hand heavy milling machine; 

must be in first-class order and cheap. Address Box 
66, AMERICAN MACHINIST. 

Parties desirous of making high-grade, automatic 
cut-off engines can hear of right engine, new patents, 
by addressing Engine, AMERICAN MACHINIST 

Lathes, planers, drills, milling machines, vises, also 
brass working machinery second-hand ; must be mod 
ern and in first-class condition. C.C. Wormer Ma- 
chinery Co., Detroit, Mich. 
Wanted—To correspond with parties having some 

specialty in the line of machinery to build, by one of 
the best equipped foundry and machine concerns in 
the Middle States. Address Box 80, AM. MACHINIST. 

AN American, residing in England, already calling 
upon users of all Kinds of macninery, would like to 
correspond with manufacturers or patentees, with 
the view of representing them in England or on the 
Continent. Address A. t&. L., 145 Balfour st., Hull, Eng 

Brains and hands do their best work in the field of 
their experience. The Century Machine Co., 576 West 
Broadway, New York, employs trained brains and 
trained hands in the persons of mechanical experts 
who are competent to solve intricate mechanical prob 
lems and make operative models. The designing of 
automatic and labor saving machinery is in charge of 
Mr. Oluf Tyberg and assistants. The Century Machine 
Co. is equipped with most modern tools as well as men. 
Light machine work, experimental work, model mak- 
ing and manufacturing solicited. 

WANTED. 
To manufacture light machinery on royalty or | 
with privilege to buy; inventions developed 
confidentially. Address = 

SUCCESS, American Machinist. 

FRANZ KUSTNER, 

Dresden, N., Germany, 

Importer of American machinery 

and engineers’ supplies, would like 

to handle the business of several 

more high-grade manufacturers. 

The Van Norman 

“Duplex” Miller 

is different; saves cutters, saves 
time, saves fixtures, saves cash. 
Accomplishes a lot of things that 
the ordinary miller can’t do. 

Waltham Watch Tool Co., 

Springfield, Mass., 

Or Walter H. Foster, 

126 Liberty St., New York City. 

Schuchardt & Schutte, 
Berlin, Vienna and Brussels. 

Special Machinery 

| he Continued from page 34. 

to the order department, for I knew well 
enough what they contained. Not one, 
I dare say, amounted to $15 a 
We inquired whether these small or- 

ders did not foot up to a good aggre- 
gate, and our informant replied that he 
did not know but that they did; but that 
they were unprofitable, because of the 
trouble in executing them 

« . 
Now, however the matter may look 

il Omd IC from the standpoint of the dealer, it 
seems to us that by the watcher for na- 
tional prosperity this multiplicity of 
small orders should be taken as a good 

Op aw, sign. It would imply that the little sub- 

merged shops are getting more to do 
and that opportunities for work are 
spreading among the peopl This is 
what is wanted and not phenomenal ac- 
tivity among a few wealthy concerns, 
some of which can be found busy even 
in the dullest times 

The Arcade File Works, Anderson, 
Ind., are meeting with such success with 
their files that they are about to draw up 
plans for doubling the capacity of their 
plant to 5,000 dozen per day, which will 
make it one of the largest in the world 
At their New York office we were in 
formed that trade has shown a steady 
improvement for six months, and that 
orders are coming in not only from this 

} country, but from all over the world 

\n order for about 650 dozen has just 
H ® been cabled from an important Birming- 

For Cutting All Kinds ham concern, which was pleased with 

of Iron and Steel 

Cold. » ee 8 @ = 

some samples sent to it, and writes that 
it intends to give American files a thor- 
ough trial 

THE METROPOLITAN TRACTION’S NEW 
POWER-HOUSE. 

Some contracts for the new power sta- 
tion of the Metropolitan Street Railway 
Company, this city, are already being 
placed Electrical machinery was or- 
dered of the General Electric Company 
this week to the amount of at least $300,- 
000, following, it is said, an $80,000 or- 

eder last week It is estimated that the 
preliminary outlays upon the equipment 
of the plant will be $610,000; but be- The Qawol Comramy i 

Cricaee Mew Vor fore its completion much more than that 
must be expended. We judge from the 
reports that the engines and boilers have 
not yet been decided upon. The follow- 
ing details of the plant, which is to be 
the largest of the kind in the world, may 

be of interest: 
The power house is to be located at 

the foot of East Ninety-sixth street, 
700-709 Western Union Bldg., Borough of Monhattan, and is to occupy 

CHICAGO, ILL. a space 20! by 279 feet, about one-half 
of which will be devoted to the coal bin 
and boilers Of the latter there will be 

100 Broadway, eighty-seven, arranged in three tiers. 
NEW YORK, N. Y. There will be eleven vertical cross-com- 

pound engines rated at 4,000 horse- 

537 Mission Street, 

SAN FRANCISCO, CAL. 

power, but capable of giving 6,600 horse- 

power. With each engine will be di- 
rectly connected a three-phase alternator 
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be "i and the current generated will 
6,000 volts potential. 
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Quotations. 

New Yor, Monday February 14. 
[ron—American pig, tidewater delivery: 

No. 1 foundry, Northern.......... $11 75 @ $12 25 
No. 2 foundry, Northern........... 11 00@ 11 50 
No. 2 plain, Northern..........-60. 10 75 @ 11 25 
isray forge, Northern, ...000006e0 10 25 @ 10 50 
No. 1 foundry, Southern........... 10 75 @ 11 00 
No. 2 foundry, : WOT Rs ccivciesasion 10 25 @ 10 50 
No. 3 foundry, Southern........... 10 00 @ 10 25 
No. 1 soft, Southern..............- 10 75 @ 11 00 
De O. OOM, BOMUNITO. ois sccedcccsee 10 25 @ 10 50 
Foundry forge, Southern.......... 975 @ 10 00 
Southern furnaces are discussing an advance of 

$1.00 a ton. 
Bar Iron—Base—Mill price, in carloads, on 

dock: Common, 1.07% @ 1.10¢.; refined, 1.15 @ 
1.20c. Store prices: Common, 1.25 @ 1.35c.; re- 
fined, 1.30 @ 1.50¢c. 

Tool Steel—Ordinary sizes, standard quality, 
6 @ 7c. with some grades perhaps a little less; 
extra grades, 11 @ 12c.; special grades, 16c. and 
upward. 
Machinery Steel—Ordinary brands, from store, 

in small lots, 1.45 @ 1.60c. 
Cold Rolled Steel Shafting—Base sizes, from 

store, in small lots, about 2.20c. 
Copper—Carload lots, Lake Superior ingot, 

114c.; electrolytic, 11 @ 11%c.; casting copper, 
10% @ 11¢ 

Pig Lead—Carload lots, 3-80 @ 3.85c., f. o. b., 
New York. 
, Pe’ Tin—For 5 and 10 ton lots, 144% @ 14%c., 

>. & A 
Spelter—Carload lots, 4.10 @ 4.15¢., New York 

delivery. 
Antimony—Fair wholesale prices on the vari- 

ous brands, 7% @ 8c. 
Lard Oil—Prime city, present make, 

cial quality, in wholesale lots, 43 @ 4s¢c. 

AAA 

commer- 

Manufacturers. 

At Philadelphia Sauppee & Klee are erecting a 
factory. 

At Tompkinsville, Ky., J. E. Hall is to erect 
a foundry. 

John Hendel’s Sons are adding a third story 
to their factory at Philadelphia, Pa 

Farrar & Treffts, proprietors of the East Buffalo 
Iron Works, are 
The Romer 

their plant. 
Dunkirk, N. Y., 

additions to its plant. 
The Kirby-Dennis Marinette, 

Wis., Mich 
It is expected that the village of Canandaigua, 

N. Y., will erect 

to enlarge 
Ax Company, of 

is intending to erect 
Company, of 

is to erect a mill near Munising, 

additions to its water works 
plant. 

The Hitchcock Lamp Company, of Water- 
town, N. Y., is to erect an addition to its plant. 

Bend, Ind., the 
Manufacturing Company will 

It is expected that at South 
Welles-Krieghbaum 
erect a plant 

Coal, 
contemplates the 

City, Ala 
The Bonneville, Pa., 

The Tennesee Iron & Railroad Company 
erection of a steel mill at 

Ensley ” 
Cement Works have been 

burned, and it is reported they will be built upon 
a larger scale 

The National Malleable 
of Toledo, Ohio, is erecting a new plant, in which 

Castings Company, 

new and improved machinery is to be installed. 
N. ¥. 

construction of 
The Lancaster, Brick Company will be- 

gin at once the a new building, 
and new machinery will be placed by the com- 
pany. 

At Youngstown, Ohio, the Herman Time De- 
tector Company has been incorporated by Frank 
P. Hood, Wm. C. Hine, W. K. Osborn and 
Wm. Cornelius 
The Pittsburg Car Wheel Works Company. 

Pittsburg, Pa., proposes to commence the manu- 
facture of car wheels at its old plant. Exten 
sive improvements will be made and new ma- 
chinery installed 

The Boston Gas Light Company is erecting a 
new gas plant at Commercial Point in the vicin- 
ity of Boston. This new plant consists of a 
building about s2 feet wide and 185 feet long. 
No wood is used in the construction of the 
building, and it is absolutely fireproof. The con- 
tract and erecting the steel roof for furnishing 

See Page No. 38 for Special Ad. of 

HENDEY MACHINE CoO., 
TORRINGTON, CONN. 

‘ + *11¢ P 
Bicycle : Hub : Forming: and : Drilling : Machine. 

The two operations are performed simultaneously as 
rapidly as is practicable ; 
required to finish the end of the hub held in the chuck 
during first operation, and this work is quickly and 
accurately done on another turret head machine. 

For a full description of the above and other bicycle 
part making and assembling machinery ask for the 
**Machinist’s Catalogue.”’ 

The Pratt & Whitney Company, 
HARTFORD, CONN., U.S.A. 

Boston: 144 Pear! Street. Cuicaco: 42 South Clinton Street Lonoon, Exe.: Buck & Hickman, 
280 Whitechapel Read. Panis, France: Fenwick Freres & Co., 21 Rue Martel. 

THE MECHANICAL ENGINEERING OF POWER PLANTS. 

By FREDERIC REMSEN HUTTON, E.M., Ph.D., 
Professor of Mechanical Engineering in the School of Engineering of Columbia University. 

8vo. Cloth. %5.00. 

JOHN WILEY & SONS, 53 East Tenth Street, New York. 

Full Mounted Lightning Screw Plate. 
A STOCK WITH EACH DIE, 

‘Green River’ Screw Plates, Dies, Taps, 
Cutters, Drilling Machines, Punches, 

but a second operation is 

New York: 123 Liberty Street. 

750 pages and 500 illustrations. 

Lightning ” and ‘ 
Bolt 

Also * 
Tap Wrenches, 
Presses, ete. 

. . - Send for Catalogue... 

Wiley & Russell Mfg. Co. yoreey’e? 4. 
toria Street SONNENTHAL & Co., 8 Queen Vic Agents in London, SELIG, 

WE CLAIM_THE FOLLOWING MERITS FOR JENKINS BROS.’ VALVES. 

1. Manufactured of the best Steam Metal. 
2. Noregrinding: therefore not constantly we aring out the Seat of the Valves. 

3. Contain JENKINS DISC, whichis suitable for all Pressures of Steam, Oil 
and Acids. 

4. The Easiest Repaired, and all parts Interchangeable. 
5. Every Valve Tested before leaving the factory. 
6. ALL GENUINE stamped with Trade Mark. 

JENKINS BROTHERS, New York, Philadelphia, Chicago, Boston. 

() tons of iron melted 

daily in 4 cupolas. 

Castings of any size or weight, for any purpose, 
or in any quantity to order, Correspondence 
solicited and quotations furnished. 

The Sessions Foundry Co., 

Connecticut. 

10 

IO 

HILLES & JONES C0.,] 

902 CHURCH STREET, 

WILMINGTON, DEL., U. S. A. 
wt 

ANNOUNCEMENT. 
wt 

Bristol, 

Our new Catalogue “O” is now ready, il- 
lustrating Improved Designs of 

PUNCHES, PLATE PLANERS, 

BENDING ROLLS, 

STRAIGHTENING ROLLS, 

SHEARS for plates, bars and 

structural shapes. 
SEND FOR IT. 

Grinder 
For Grinding both Flat and 
Twist Drills. This machine 
grinds all sized drills from 
\% to 24 in. Can be set for 

any size in a few sec- 
onds. Gives any de- 
sired clearance. Fully 

=> guaranteed. 
G. T. Eames Co., @ 

_ Kalamazoo, Mich.—_——@ @ 
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PNEUMATIC HAMMERS, PISTON AIR DRILLS, 

AIR HOSTS AND COMPRESSORS. 

THE <r 

Savi 

a 
i ) 
f) 
4) 

not a 

“CHICAGO: 
w= Lic 

For Machine Tool Builders, Machine Shops, Foundries, Railroad Shops, 

Shipyards, Etc. In use on 245 railroads in America, and every 

prominent railroad in Europe. 

CHICAGO PNEUMATIC TOOL CO. 

635 Monadnock Block, Chicago, Ill. 122 Liberty St., New York, N. Y. 

Drop Forged Steel 

s Lathe Dogs. 

e Machinists’ Tools and Drop 

' e Forgings of every description. 

The Billings & Spencer Co., 

) Hartford, Conn., U. S. A. 

@O@ BURR PORTABLE KEY SEATER. @® 

@©® @® 

Right up-to-date 

A boy can cut a 3/4 x 3/8 X 12 

inch keyway in one hour. 

Takes up to 5-inch_ shaft. 

Just the tool for smz ill shops. 

Nice little book free. 

BURR PORTABLE KEY SEATER. “MULVIS AIM FIVLNOd Yung 

John T. Burr & Sons, ** *** % "Srcuya, N.Y. 

©® 

@©@ BURR PORTABLE KEY SEATER. @O® 

work complete has been let to the Berlin Iron 
Bridge Company, of East Berlin, Conn 
Active preparations are being made to rebuild 

the Lyon Iron Works at Greene, N. Y. 
The Lowell Dry Plate Manufacturing Com- 

pany is erecting a new factory at New Rochelle, 
a 
At Hudson, N Y., a brick manufacturing plant 

is being erected. Mr. A. L. Gilbert is inter- 
ested. 
The Peerless Rubber Works Company, New 

Durham, N. J., is considering the advisability 
of enlarging its plant 
The Prinz-Rau Manufacturing Company, of 

Milwaukee, Wis., has had plans drawn for an 
addition to its plant. 
The Link Belt Machinery Company, of Chi 

cago, is to erect a new building to replace the 
one destroyed by fire 

At Philadelphia, Pa., Jacob Kaiser is to erect 
for Philip Goldberg a three story building for 
manufacturing purposes. 

Wm. Steele & Sons are estimating on a fac 
tory to be built for W. & R. Ford at Torresdale 
avenue, Frankford, Pa 

rhe Sterling Electric Company of Chicago 
has been incorp rated by Ed. A. Briggs, John 
E. Hunt and Walter I. Hall. 

L. C. Gibbony, of Elwood, Ind., is interested 
in the location of a factory for the manufacture 
of radiators at Fostoria, ¢ 

Ihe George & Cole Manufacturing Company, of 
Jordan, Minn., is looking for a suitable site in 
Minneapolis, Minn., for the erection of a plant 
The Hawkins Hydro-Engine Company, of St. 

Paul, Minn., has been incorporated. Jos. B. 
Hawkins, Wm. Heiple and Wm. J. Rohr are the 
incorporators 

Che Tioga Foundry Company, of Philadelphia, 
Pa., has been incorporated by Samuel A. Ken- 
sil, Lewis T. Mattlack, Walter I Taylor and 
Jacob B. Blankley 

H. W. & H. M. Dederick, of Elizabeth, N i 
have received the contract for the erection of 
what is known as a six-chamber building for the 
chemical works at Centrevillle, and have already 
entered upon the work 

At Morgantown, W. Va., a new glass factory 
is to be erected rhe parties interested are W 
N. Binnert, of New York; Frank Caples and 
Leopold Siguart, of Morgantown rhe name of 
the company will be the Morgantown Glass 
Company. 
The articles of incorporation of the Kerwin & 

Warburton Silk Company, Paterson, N. J., have 
been filed The new corporation will start the 
manufacture of k with a capital of $100,000. 
Ihe stockholders are John J. Kerwin, Thomas 
G. Warburton and Thomas Mahoney 

Charles Mosier, Seneca, N. Y., has filed plans 
for the erection of a three story brick addition 
to the plant of the National Linseed Oil Works, 
of Chicago, on Ganson street, Seneca. The ad- 
dition will cost $15,000, and will greatly increase 
the company’s plant 

rhe Nicholson File Company, of Providence, 
R. I., acting through the Great Western File 
Company, of Beaver Falls, Pa., its Western 
branch, has leased for a term of years the plant 
and good will of the McClellan File Company, 
of Saginaw, Mich., maker of the McClellan 
brand of files and rasps. The Nicholson Com- 
pany will continue the manufacture of the Mc- 
Clellan brand in connection with its Great West- 
ern brand, the product of its Great Western 
bri anch With this addition to their plant, the 
Nich File Company now control and oper- 
ate five aeaient factories, with a joint capacity 
of 6,400 dozen, or 76,800 files daily, representing 
about 70 per cent of the entire production of 
files and rasps in the United States. It has 
been making additions and increasing its facil- 
ities in all of its factories for some time past to 
enable it to satisfy the domestic and foreign 
demand for its goods. 

Emery « Corundum Wheels ice, Emery fice “SS sa
carwen, ms. 

Circular ¢ 
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and externally, tool stopping to a certainty, and with work in motion. 
duplicate. The Automatic Stop is at once positive and simple. 

I" Hendey Machine C0. 

Torrington, Conn, 

Agents for the Pacific Coast 
Pacific Tool and Supply Co., 
San Francisco, Cal. 

J W. Cregar, Philadelphia, Bourse 
Exhibition 

Adolphe Janssens, Paris, France I J 

head spindle and work—returns in the opposite direction, and so on till work is finished. 
parts. In this specimen of thread cutting we have a good illustration of the application of the above features; but it is here shown 
to illustrate in particular what our Automatic Stop will do. It shows how threads can be cut to and from shoulders, both internally 

10’xO Hendey-=Norton Lathe. 

The Hendey-Norton En- 
gine Lathe is the most mod- 
ern type of engine lathe ex- 
tant. Why? Because it has 
the best improved attach- 
ments known for the rapid 
and accurate production of 
high-class lathe work in use 
on engine lathes at the pres- 
ent time. 

One is the Norton arrange- 
ment of change gears tor 
screw cutting. All thechange 
gears are mounted in the 
gear box ready for use. The 
ditterent pitches are obtain- 
ed by the simple movement 
of handle in gear box from 
one notch to the other, car- 
rying withit an intermediate 
gear meshing into the cone 
of change gears. Thus every 
thread required in ordinary 
use is obtained on the instant, 
and this applies equally well 
to the feeds. 

Another is the reversing 
lever at side of apron. At 
the moment of changing 
travel of carriage, as when 
cutting threads, you have 
but to move up or down this 
lever when the carrzage— 
not the countershaft, belt, 

This saves wear and tear on working 

This feature is equally applicable in turning work in 

European Agents: Schuchardt & Schutte, Berlin, Vienna, Brussels, Stockholm; Chas. Churchilll & Co., Ltd.. London and Birmingham, England. P g g 

Sin. x oft. Cabinet Turret Lathe. 

Has Taper 

movements of 
good things 

Builders of.2<\ 

Berlin and Vienna, 

Brass Workers’ Lathe, 

VERY COMPLETE. 

Furnished with or without Clutch Head. 
Attachment. __Left - Hand 

Threads Cut with Right -Hand Leaders. 
The TURREI operated by TWO simple 

ONE Hand. J/any other 
mentioned in Circular 

about this machine. SS S&S SS sw 

The Springfield Maciine Tool Co. 

SPRINGFIELD, OHIO, U. S. A. 

ENGINE AND TURRET LATHES AND SHAPERS. 

EUROPEAN AGENTS: 
London, Chas. Churchill & Co. 
London, Buck & Hickman. 
Paris and Brussels, Adolphe Janssens. 

Schuchardt & Schutte. 
Copenhagen, V. Lowener. 

Moscow, G. Kceppen & Co. 
St. Petersburg, Wm. E. Smith. 
Stockholm, E. Hirsch & Co. 
Zurich, A. Bannwart. 
Helsingfors, Werner Holt. 
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Per Volume, 
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YOUR MACHINE SHOP IS BEHIND 
THE TIMES, LET US PUT IT 

UP-TO-DATE. 

Hin, Clarke & CO., 

Boston and Chicago. 

DETTE e 

COMBINED DRILL AND COUNTERSINK 
FOR CENTERING 

— J.T.SLOCOMB&C0..-— 
PROVIDENCE,R.I. U.S.A. 

, altestalaagiilimainas 

TOOLS 

Our new Catalogue of Fine Mechani- 
cal Tools, Milling, Gear and other 
Cutters, 112 pages, will be sent free to 
anyone who asks for it. 

THE L. S. STARRETT CO., Ss 
Box 59, Athol, Mass., U. S. A. e 

$999 H9HOOOHOHOOS 

MOFFET PORTABLE DRILL. 

O9OOO 

O9OOOSOD 

OOO 

drills from ¥ to 
2% inches diam- 
eter. 

RUNS WITH STEAM 
—OR— 

COMPRESSED AIR. 

Will work in any 
position. 

"e 
Manufactured by 

J. G. TIMOLAT, 
Guanenammnaaee 465-467 W. Broadway, 

NEW YORK. 
Sead for Circular. 

Steam Hammers, 

single and double 
frame, from 200 
to 40,000 Ibs. and 
the best kind. 

Bement, Miles & Co., 
Philadelphia, Pa. 

Weighs 48lbs. and | 

| all that is necessary to solve the ordinary prob- 

DRESES, MUELLER & Co0,, 

Screw Curret = « 

__ Machinery. 

‘Selig, Sonnenthal & Co., Queen Victoria St., London. 
Germany : E. Sonnenthal, Neue Promenade 5, Berlin. 

Prentiss Tool & Supply Co., Chicago. 

e* 

Satine: 

Electric, Belt Driven 

or Hand Power. 
SEND FOR CATALOGUE A. 

MOLINE ELEVATOR CO. 
MOLINE, ILL. 

ELEVAT 

and Special Machinery. 

Our Reversible Elevator Controller 

1S THE CHEAPEST AND MOST DURABLE ONE MADE. 

The reversing snap switch is sparkless. 
Automatic Motor Starters, Crane Controllers, Field Rheostats, Speed 

Controllers, Rheostats for all purposes. 

a lon a 
ay AL, 

. i= ie aa 

ge” Ask for Descriptive Circular No. 5. 

AMERICAN RHEOSTAT CO., 

110 Michigan Street, MILWAUKEE, WIS., U.S. A. 

PUNCHES, SHEARS, ROLLS and 

HACKNEY PNEUMATIC HAMMERS. 
JUST PUBLISHED. 

8vo, Cloth, 104 Pages, - - Price, $1.00. 

THE ARITHMETIC 

OF 

THE STEAM ENGINE, 
BY 

E. SHERMAN GOULD, M. AM. SOC, C. E. 
Author of ‘‘ A Primer of the Calculus.” 

2 PREFACE. 
The object of this small volume is to furnisha 

clear and concise digest of the fundamental 
principles of the steam engine, and the practical 
calculations based upon them. While not entering 
into the more abstruse mathematics on the sub- 
ject, itis believed that these few pages contain 

lems relating to steam in its applications to the 
steam engine. 

D. VAN NOSTRAND COMPANY, PUBLISHERS 
23 Murray and 27 Warren Streets, 

NEW YORK. 
Copies sent by mail on receipt of price, 

* The Wais & Roos Punch and Shear Co., 

{Cincinnati,"Ohio,[U.°S."A. 
& Co., London. 

SCHUCHARDT & ScuutTTeE, Berlin. 

No. 3 PLAIN GRINDER 

12 in.“Swing, 42 in. between Centres. 

‘owrrERonve Straight and Taper Shafts. 

Will grind a taper of 4 inches per foot 
or 9 degrees. 

SELIG, SONNENTHAL 

In all our machines the emery wheel, which is the constant 
weight, is made to traverse and insures equal conditions in 
all — This is without a doubt superior to any other 
methoc 

LAN DIS TOOL CO., MANUFACTURERS, 
New York Office : 126 Liberty St., 

Walter H. Foster. Manager. Waynesboro, Pa 
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Universal Too) Grinder 

a 

February 24, 1808. 

. se 

; 

TH will grind any 

and all tools 

right. Willgrind 

them faster. One 

man can keep 

all of the tools 

in a big shop at 

All Sizes, All Shapes, of All Lifting Powers. 

Smallest to Largest. 

Let Us=Send You Our Book on Jackology. 
work all of the 

time and the 

cost is trifling. 

Ask 

GISHOLT MACHINE CO., 

Madison, Wis. 

Eastern Branch, 126 Liberty Street, New York. 
Walter H. Foster, Manager. 

Watson & Stillman Co., 

202 East 43d St., 

NEW YORK. 

U. Baird Machinery Co., Pittsburg, Pa.; C. W. Burton, Griffiths & Co., 
158 Queen Victoria Street, London, EF. ( England; Fenwick Freres & Co., 

London Representatives : 21 Rue Martel, Paris, France; Schuchardt & Schutte, Spandauer Strasse 
SELIG, SONNENTHAL & CO. 59-61, Berlin, C., Germany; Schuchardt & Schutte, Breitegasse 17, 

Vienna, VII., Austria 

BARNES’ 

“Series Drill.” 

NOT AS EXPENSIVE AS A GANG DRILL. 

RANGE OF WORK FAR GREATER. 

In this cut each drill is driven from main line 

shaft; we can arrange the quarter-turn on one shaft 

running through all drills and driven by one pulley. 

In either case each drill is totally independent of the 

others. Any size drill from 20-inch swing up to 42- 

inch can be in ‘‘ Series.” 

WRITE FOR CATALOGUE WITH 

FULL DESCRIPTION. 

W.F. & John 

Barnes Co, —_ 

1995 RUBY STREET, 

Rockford, Ill. 

England by 

CHAS. CHURCHILL & CO., 
London, E. C. 
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COMPANY. 

CHICAGO BELTING 50 tons of iron melted 

daily in 4 cupolas. 
| 10 

~ . wig | Castings of any size or weight, for any purpose, 
: iis | or in any quantity to order, Correspondence 

67, 69, 71 SOUTH CANAL ST., CHICAGO, ILL. | solicited and ee furnished. 

Write for Catalogue "98, | The Sessions Foundry Co., 

| New Orleans, Memphis, St. Louis, Bristol, Connecticut. 

00000-0000 0-0-0-0-0-00-0-0-0-0-0-0.0 0-0-0-0-0-0-0-0-0-0-0-00-0-0-0-0-00-0-0-0-0-00-0-0-0-0-0 

Tesla Polyphase Induction “Lord Kelvin “The most 

satisfactory motor 
The name of 

° 
9 

GHOUSE ‘—- ‘ WESTIN Motors, Type a Supply was greatly im- for driving wne- 

i tee. ‘ ‘ isa guarantee All the Niagara Power used pressed with the chines in factories, 

for industrial purposes in Buffalo. a C shops and printing 
W ‘ h uction offices, is the 

esting ouse “Their work is giving perfect Motor.” Tesla Motor.” 

Electric & Mfg. Co. satisfaction.” —Vicker’s Article. Holland’s Article, New York Tribune, 
Pittsburgh, Pa. Electrical World, Feb. 12,798. Phila. Press, Sept. 19,797. Oct. 15, 797, 

V } ‘ New York, Boston, Chicago, Philadelphia, St. Louis, San Francisco, Buffalo, 
a Syracuse, Atlanta, Tacoma, Mountain Electric Co. Denver. 

For Canada, Ahearn & Soper, Ottawa. Westinghouse Electric Co. Ltd., 32 Victoria St. London. 

0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0:0-0-0-0-0-0-0-0-0-0-0-0:0-0-0-0-0-0-0-0-0-0-0-0 

THE - WHITNEY MFG. CO., 

Hartiord, Conn., U. S. A. 

We have acquired the patents 

formerly owned by the Dickerman 

Emery Wheel & Machine Co., 

and are putting on the market a 

line of improved machines at re- 

duced prices. 

ee oe se 

NO PUMP, PIPING OR PACKED JOINTS TO 

GET OUT OF ORDER, AND LEAK. 

See Send for Circular. 

. SOMETHING NEW. DRAUGHTSMEN’S DELIGHT. 
= SEG | Sample 10 Cents. Iry One. 
meet) JOS. DIXON CRUCIBLE CO. 
a JERSEY CITY, 
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McCABE’S 

BARGAINS. 

24 Flat Turret ‘Lathe, 
latest 

triple 
pat- 

Jones & Lamson 2x 
geared tools and attachments, 
tern, Al order. 

Jones & Lamson Turret Lathe, 8x, capacity 2% 
in., roller feed, auto. chuck, turret feed and 
tools, latest, Al order. 

Cincinnati Universal Miller, No. 14%, back gears, 
arm, attachments, cutters, arbors, etc., Al 
order. 

Cincinnati Plain Auto. Feed Miller, No. 2, back 
gears and arm, A! order 

Brown & Sharpe Universal Grinder, No. 2, 
with allattachments 

12, 14, Wand 
entirely new, latest, 

Reed, Prentice and Pond Lathes, 10, 
24 in. swing 

Pond heavy pattern Lathe, 40 in. swing, 
with chuck and all attachments 

Powell Planer, heavy pattern, 42 in 
four heads. 

Gray Planers, 
in. x 8 ft. 

Gould & Eberhardt Shapers, 12, 
crank motion 

Bement-Miles Steam 
pattern, Al order 

Prentice and Barnes Drills, 
swing. 

The above are just a few of the tools we lately 
secured. Send for Complete List. 

J. J. McCABE, 

14 Dey Street, NEW YORK. 

**The Bourse’? Building, 
Philadelphia. 

BARGAINS * 
NEW AND SECOND-HAND MACHINERY. 

Lathes, from 12’ to 48’; Planers, from 20° up to 60° 
48", 54° and 60° Radial Drills : No. 2 Newton Milling 
Machine; No. 2Screw Machine ; Shapers, from 6° 

20 ft. bed, 

x 14 ft., with 

late pattern, 24 in. x 6 ft. and 30 

16 and 24 in. 

Ibs., Hammer, 500 latest 

21, 28, 30 and 32in. 

to 30° Boilermakers’ Punches, Shears, Edge 
Planers, Rolls, inn ao rg Boilers, Pumps, 

i Dynam«e 
FRANK TOOMEY, 131 N. THIRD ST., PHILA. 

Second-Hand Machinery 

= LING MACHINES. ENGINE LATHES. 
No — & She » U. » 1 Garvin Universal with 
° Phong wn & Sharpe H 3 * al milling attachment 
14 in. x 6 ft., Prentice Bros. No od Kempsmith 15 in. x 6 ft., Reed No.3 Kempsmith 
16 in. x 6 ft., Porter, plain rest , 18 a aie alates 
16 in. x 6 ft, Blaisdell, R. & F. | 0. £ Garvin Be. Fe. without rest _ arm ’ 
216 in. x 8 ft. Pratt &W., | in Brainerd Keyseater 

rise and fall rest -pDrew 7 
16 in. x 8 ft., Blaisdell. SCREW MACHINES. 
16 in. x 8 ft.. Ames, comp. rest. 1 21 in. x 6 ft. Flather turret 
26 in. Stevens Pulley Lathe lathe, back gears and auto 
50 in. Stephen Pulley Lathe feed to turret 
2 Lodge & Davis Fox Lathes 1 14 in. Garvin 

with pan 
PLANERS. 1 Garvin No. 1, wire feed 

Blaisdell Crank Planer. 

turret lathe 

2 Garvin No. 2 1-2, wire feed 
1 No. 1 Pratt & Whitney, plain 

20 in. x 20 in. x 6 ft. Pease 1 No. 2 Pratt & Whitney, plain 
24 in. x 2tin. x 8 ft. Fitchburg 1 No, 2 1-2 Pratt & Whitney, 2 

chucks. 
DRILL PRESSES. 1 No. 2 Windsor, w. f., chasing 

SSES bar and tools 
2 in. Sens Prentice. No. 3 Brown & Sharpe 

No. 2 Pratt & W., 4-spindle. 1 No. 4 Warner & Swasey 
1 Pratt & W., l-spindle, 21 in. geared fric. head, oil pump 
1 10 in. Stover, 6spin. tur. drill 
23 and 4 spindle Garvin Gang 

and 2 jaw chuck 
1 x 8 Jones & Lamson, plain, 

Drills. with 2 jaw chuck 
1 4-spindle Ames 2 Pratt & W. Hub Machines, 
2lin. Pratt & Whitney, auto geared fric. head, oil pump 

feed, back gears and 2 jaw chucks. 
22 in. Prentice, W. & L. feed 
1 7-spindle Adt. Driiling and SHAPERS. 
Countersinking Machine 18 in. Wood & Light, traverse 

2221-2 in. Barnes, W. & L. feed, 12 in. crank, Juengst 
back gears, auto. feed and = 2-15 in. Hendey, Friction. 
trip. 16 in. crank, Gould & Eber- 

$-spindle Baker Drill hardt 
MISCELLANEOUS. 

2 H. P. Nash Gas Engine, with sound deadener, gas bags, etc. ; 
1 No. 2 Garvin Auto. Tapper; 1 Garvin Boring Mill; 1 40 in. Bor 
ing and Turning Mill, | Head, new; 1 Amer. Gas Furnace; 1 
Dienelt & Eisenhardt Hammer; | 28x 16 x 52 in. Springfield 
Surface Grinder; | Cincinnati Cutter Grinder; 1 Garvin 1-Spindle 
Profiler; 1 No.3 Garvin Cut. Grinder. Write for our Complete 
List No 20, showing a large stock of New and Second-Hand 
Machinery, ready for immediate delivery 

250 New Machine Tools in Our Store. 

The Garvin Machine Co., 
Spring and Varick Streets, ° NEW YORK, 

51 N. 7th St. Philadelphia. 

SECOND=-HAND 

MACHINERY. 

ENGINE LATHES. 1 No. 1 Cincinnati Universal 
1 I4 in. x 3 ft. 6 in. Putnam 1 No. 15 Garvin, back geared 
5 l4in. x 6 ft. F ~ Reed. 1 Pratt & Whitney, Grant 
1 15 in. x 6 ft. Sta Patent 
1 15 in. x 6 ft Wood & Light. = 
1 16 in. x 5 ft. Ames DRILLS. 
1 16 in. x7 ft. Dustin & Hub- 34 in. Harris Bk. G'd. 1 

bard 1 22 in. Prentice Bk. G. & P. F 
18 in. x 8 ft. Dustin & Hub- 1 3-Spindle Hendey bard 1 No, 3 4-Sp.ndle Garvin 

1 
4 

21 in. x 9 ft. Pratt & Whit- 6-Spindle Quint 
ney. Suspension Drilis, Pond's 

1 2in x 13 ft. Lathe & Morse. . . —_ 
1 27 in. x 10 ft. Dustina Hub. SCREW AND CHUCK- 
1 28 in. x 12 ft. Wood & Light ING MACHINES 
1 32 in. x 13 ft. Bement. : = 
1 48 in. x 18 ft.G. &S 1 No. 2 P. & W. Wire Feed 
1 Pit Lathe, 72 in. x 18 ft. 1 ze 2 Le & W fiat 

. 1 No. 4 Windsor Plain 
PLANERS. 1 No. 4 Windsor Wire Feed 

2 16 x 16 in. x4 ft. Hendey 1 No. 4 W. & S. Bk. Gd 
1 24 x 24 in. x 6 ft. Powell. 1 No.4 W. &S. and P. F. 
1 24x 24 in. x 7 ft. Lathe & 1 No. 2 Niles, with tools. Morse. 1 18 in. P. & W. Chucking 
1 28x in. x8 ft.G.&8 Machine, 
1 30 x 30 in. x 10 ft. Niles MISCELLANEOUS 1 32x 26 in. x 14 ft. grade, 2hds. = Pe ee seats 
1 36 x 36 in. x 12 ft. Powell, 151 —- Niles B. & T. Mill, 

heads hea. 
1 36 x 36 in. x 18 ft., Wm 1 3 ft. Portable Riveter 

Sellers. 1 Heavy Splitting Shear 
1 48 x 32 in. x 6 ft. Pond, 2hds 1 Whiton Centering Machine 

1 Circular Shear. 
SHAPERS. 2 Garvin Cutter Grinders 

19 in. Traveling Head, Wm. 1 No. 2 Bement Hor. B. & D 
Selle Mac shine 

113 in. Traveling Head, Bee 1 No. 2 Pedrick & Ayer Cyl 
ment. Borer 

1 15 in. Crank Motion, Spring- 1 2 in. H. & R. Cutting-off 
field. Machine. 

1 15 in. Crank Motion, Kelly 3 Bolt Cutters, different sizes, 
1 10 in. New Haven Slotter 

MILLING MACHINES. 1 P. & W. Double Cam Cutter 
2 No. 1 Garvin Universals. 

Send for Circular. Priceston application. 

THE NILES TOOL WORKS CO., 
138 Liberty Street, New York City. 

Bicycle Factory 

of the D. D. Warner Co. has been 

purchased by us and will be sold 

low for cash. Some machines 

used less than six months. We 

also have some heavy second- 

hand machinery and a complete 

line of new. 

J. B. DOAN & CO., 

68-70 South Canal Street, Chicago. 

IRON WORKING MACHINERY 

AND ALL KINDS OF 

MACHINE SHOP SUPPLIES. 

COLCORD & SANDERSON, 

502 N. Second Street, St. Louis, Mo. 

A FEW DESIRABLE 

SECOND-HAND TOOLS. 

1 Reed Engine Lathe, 10 in. x 4 ft. 
1 Shaw & Lambert Engine Lathe, 17 x 8 ft. 
1 Willetts Engine Lathe, 17 x 8 ft. 
1 Willetts Engine Lathe, 17 x 14 ft. 
1 Willetts Engine Lathe, 20 x 10 ft 
1 Flather Engine Lathe, 20 x 10 ft. 
1 No. 0 P. & W. Screw Machine, wire feed. 
1 No. 4W. & S. Screw Machine, wire feed. 
1 No. 4 Windsor Screw Machine. 
3 Fox Lathes 
1 Whitcomb Planer, 17 x 4 
1 Gray Planer, M x 6 
1 Fitchburg Planer, 30x 8 
1 Pond Planer, 32 x 10 
1 No. 1 B. & S. Universal Miller 
1 18in Br ainard Hand Gear Cutter 
1 Fitchburg Drill, 28 in. Swing 
1 Blaisdel Drill, ae n. Swing 
1 No. 1 Diamond Universal Grinder 
1 30in. Stevens Pul 
1 30in. Upright 
1 40 in. Upright 
1 68 in. Pond Upr ill 
1 14in. Slotter 

If interested send for complete second-hand list 

HILL, CLARKE & CO., 
14 So. Canal St., 156 Oliver St., 

CHICAGO, ILL. BOSTON, MASS. 

GOOD 

Second-Hand Machinery, 

LATHES. 
Siin x Wft. Wilma riple geared, very heavy. 
0 Newark P ey I Ing, two tools 

tin. Niles Pulley Turning, two tools 
44 in. toot in. x 18 f New York Steam Engine 

Company, triple geared 
Miin. x 16 ft. Pr ss Standard, C. rest and I. C. 

fee ei ew 
Win. x Ivtt.C. H. Smith, P. G. rest and P. C. feed. 
2 in. x 12 ft. 6 in. Har gton, C. rest and P. C 

eed, ve V Neavy 
Zin. x It Pratt & Whitney, C. rest and P.C 

feed 
24. in S Blaisdell, C. rest and P. C. feed 
x) it ] Sellers, C. rest and P. C. feed 
20 in x 14 ft. Illingsworth gap, plain gib 

rest 
ISin. x 6 (;. rest and P. C. feed 
It 1 x 8 Et itney, plain gib rest 
16 in. x 6 ft & F. rest and P. C. feed. 
I5in. x 6ft t sros., R. & F. rest 
14 in. x 6 ft. Blaisdel raise and fall rest 
l4 in. x 6 ft. Prentiss, raise and fall rest 
I5in. x 6it. Lodge & Davis, Fox Monitor, lot of 

tools 
l4 in. x 5 ft. Square Art Fox and attachments. 
\ lot of assorted speed lathe 

DRILLS, 
0 in. swing, Hilles & Jones, post, back gears. 
40 in. swing, Betts, upright, back gears and 

power feed 
40 in. New Haven Upright, back gears and power 

feed 
32 in. swing, Pratt & Whitney, back gears and 

power feed. 
25 in. Pond Drill, wheel feed 
If} in. Hamilton, sliding head, wheel feed 
1-Spindle Novelty Sensitive Drill 
2-Spindle Garvin Gang, chucks fitted 
-Spindle Gary Gang, chucks fitted 

PLANERS. 
y4 x ys ‘ lf f nent one hea a a ] feeds 
42x 42x 9 ft itnam, one head, all feeds 
3b hx It ] ¢ ea all feeds 
25 x I e head, all feed 
2ixwx atest pattern 
Ix or ea 

SHAPERS 
Min. Hende Friction, a t 
15 in. He ev Fr n P : 
14 in. Betts Crank iveling i 
1211 \ 4 ren ( 4 i t 1x he i 

MILLING MACHINES. 
No. 1] wndS pe l versal t om, with 

ar 
No. 1 Brown & Sharpe I versal tool 1 m, with 

arir 
No. 3 Gar pla witha and attachments 
No. 1 (sa Ain, W irm 
No. 1 Gary H t 
2Pratt & W pattern, with tail- 

2 Lams Lines pat n, Ww o ta tock 
an se 

SCREW MACHINES. 
No. 3 Pratt & Whitney, with W. F. and P. feed 

co SUrres 
No. 3 Pratt & Wh ey, with wire feed 
No. 3 Pratt & Whitnes with W. F. and {friction 

he ad and oil pump 
No. 2 Pratt & W hitne y, with wire fee 
No. 1 Prentiss, with wire feed 
No. 1 Windsor, with wire feed 

MISCELLANEOUS. 
20 Friction Board Drop Hammers, assorted sizes 
60 in. Bement Vertical Boring and Turning Mill, 

one head 
72 in. Michel Boring and Turning Mill, 2 heads 
Style **C’’ Newark Hor al Borit 1 Drill- 

"ing Machine, 3-inch bat 
9in. Bement Slotting Machine, all feeds 
2 Lee & Hunt Cold Saws, engines attached 
1% in Putnam Bolt c itter, self-opening dies 
14 in. Adams Bolt Cutter, self-opening dies, and 

oil pum; 
2-Spindle Whit 

tern 
late on Centering Machine st pat- 

Send for Complete Lists of New and Second- 
Hand Stock. Corre- 
spondence 

PRENTISS TOOL & SUPPLY CO., 

MACHINE TOOLS, 

-G4 SS, Canal St., 
CHICAGO, 

Wachinery in 
Solicited, 

115 Liberty St., G2 
NEW VORK, 
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Wire 

(ll 

Ilattening 

with Roller Bearing. 

LVMH (ra
 

Mill 

new improve- 
ments, and equipped with 
Mossberg Roller Bearings | 
on roll journals, This ob- 

the circulation of 
water through the 

rolls to prevent heating, 
and allows the 
mill to run 
faster, with a 
corresponding 
increase in daily 
output and 
more uniform 
results. 

Get 

the 

300k, 

Free. 

Mossberg & Gri isis Manfg. Ce“. 

126 Liberty Street, New York. 

> 

Exhibition at Philadelphia Bourse 

! } 

| | 
| | 
| 

This isa Mill with many | 

Bullock 

Motor 

Attached 

to 

Gang 

Drill. 

HUB FORMING AND DRILLING MACHINE. 

16 REAR HUBS, DRILLED, FORMED and 
NECKED IN 10 HOURS. 

AND WE CAA DO IT AGAIN. 

ONLY ONE FORMING TOOL TO KEEP UP. 

The forming, cut- 
ting off and necking 
tools have auto- 
matic feed and finish 
simultaneously be- 
fore the drill. The 
drill cuts the hub 
off. When the drill 
is through the hub 
shell is finished 

= 
Builders of 

SCREW MACHINES, 
TURRET LATHES, 

BRASS WORKERS 
TOOLS, KEY LATHES, 
COCK GRINDERS, 

HORIZONTAL BORING 
and DRILLING 
MACHINES, Etc. 

Send for Catalog. 

THE PEARSON MAC 

oo 
WAV MIV LU Ms 

HINE CO., 

== = — 
TM /ANUHNERLOCUNKOSMNCU — 

New Design. 
New hak. 
New Back-rest. 
New Cutting-off Tool. 
New Necking Tool. 
New Feed Mechanism. 
New Drill Driving Mechanism. 
New Oil Connections. 
New RECORD. 

e 

i WM i 

’ <3 

sal \ 

Agent for Germany. 
HENRY W. PEABODY 

& CO., 
: 4 No. 46 Rue de L’Echiquier, 

Paris. 
= Pickhuben No. 9, Hamburg. 

39 W. Randolph Street, 

CHICAGO, ILL. 

H. RICHTER, Berlin, 
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THAT HAS STOOD THE TESTS OF TIME IN ACTUAL SERVICE. 

Combines all that can be desired in such a tool. 

Can be used in any machine having a revolving spindle. 

IT 1S SIMPLICITY SIMPLIFIED. 

Effects an ENORMOUS saving in TIME. . _ 
Nothing to break, nothing to wear out. Effects an ENORMOUS saving in LABOR. 

Effects an ENORMOUS saving in COST. } 

WORK DONE ACCURATELY, QUICKLY, WELL, | 
CAN YOU AFFORD TO BE WITHOUT IT? 

Yours on trial if desired—at least inquire about it. 

BEAMAN & SMITH, Providence, R. I. 

Makers or users of Tapping Devices, NOTICE! 4 
Any tapping device transmitting power through a friction of any kind is an infringement on our patents. 

are good tools, and in a class by themselv« The Bullard 
ass. — are designed to reduce costs on duplicate 

wor . to be turned, bored, faced or threaded, and accom- 
h just what t hey are de gned to! There's a book, free. 

BULLARD MACHINE TOOL CO., gai Conn. 
uropean Agents: Charles Cht . hardt, 

Schutte & Co., Berlin, Vientr br se "A wb a el a Paris 

eRe 
a Brass Workers’ Lathe, 

> VERY COMPLETE. 

Furnished with or without Clutch Head. 
Has Taper Attachment. Left - Hand 
Threads Cut with Right - Hand Leaders. 
The TURRET operated by TWO simple 
movements of ONE Hand. J/any othe 
good things mentioned in Circular 
about this machine. Li ££ fH 

The Springfield Machine Tool Co. 

SPRINGFIELD, OHIO, U. S. A. 

ae . f bn j Builders .of.— 

= a | | ENGINE AND TURRET LATHES AND SHAPERS. 

EUROPEAN AGENTS: 
London, Chas. Churchill & Co. 
London, Buck & Hickman. 
Paris and Brussels, Adolphe Janssens. 
Berlin and Vienna, Schuchardt & Schutte. 
Copenhagen, V. Lowener. 

Moscow, G. Koeppen 4 Co. 
St. Petersburg, Wm. E. Smith. 

- Stockholm, E. Hirsch "a Co. 
Zurich, A. Bannwart. 

1s8in.x6ft. Cabinet Turret Lathe. Helsingfors, Werner Holt. 

ENGINE LATAES 

¢ DRILLING MACAINERY ' 

WORCESTER MASS. U°S:A: 

BERLIN LONDON, '- ‘eee 
AL nn apm \SCHUCHARCT  ginmincrnam }OMAS.CHURCRILE CC 

BRUSSELLS © SCMUTTE PARIS -~ AD. JANSSENS 
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MACHINE TOOLS 

Hamilton, Ohio. 
CHICAGO. PITTSBURGH. PHILADELPHIA. 

GREAT BRITAIN: 39 Victoria St., London, S. W. 
NEW YORK. 

OF ALL TYPES AND SIZES 

... Patterns for 300 Different Types. 

Photographs and Descriptions on Application. 

THE NILES TOOL WORKS CO., 

BOSTON. ST. LOUIS. 

CO., CINCINN 
HILL, CLARKE & CO., 14 South Canal St., Chicago, DL 
STRONG, CARLISLE & TURNEY CO.,193 Bank St. ,Cleveland, 0. 

These Machines FE. A. KINSEY & CO., 331 West Fourth St., Cincinnati, Ohio. 
are sold THOS. K. CAREY & BROS. CO.. 26 Light St., Baltimore, Md. 

by the following J. J. MCCABE, 14 Dey St., New York City. 
Agents : PACIFIC TOOL & SUPPLY CO., 102 First St., San Francisco, Cal. 

SCHUCHARDT & SCHUTTE, Berlin, Vienna and Brussels. 
CHAS. CHURCHILL & CO., Ltd., London and Birmingham, Eng. 

that we inaugurated THE MODERN SYSTEM 
of automatically shaping and grinding LATHE, 

ou PLANER and other CUTTING TOOLS, and that 
we invented the machines to do this work. The 
average wages cost at our establishment for shap- 
ing and grinding all tools upon our TOOL GRIND- 
ING MACHINES is LESS THAN 3-4 OF 1 CENT 
PER TOOL! Illustrated pamphlet sent on request. 

Mian Mis Vl. Sui PHILADELPHIA. 

*“Constant Angie Twist Drills. 

The cost of drill consumed is a very small part of the cost of a drilling operation ; 
is insignificant compared with the operative’s time and shop expense. If by the use of 
a more durable and efficient twist drill the rate of production on a given operation 
can be increased only a few per cent., the saving effected will be greater than the total 
cost of drill consumed. Even at a slightly higher first cost, Twist Drills, the use of 
which makes possible the maximum productive rate, are the most economical. 

The T. & B. Tool Company, 

Danbury, Conn., U. S. A. Catalogue on application. 

\Patent Entirely Automatic : 

an, , GEAR CUTTERS & | Ow chi 16. 
.RADIAL DUPLEX” GANG CUTTERS.) “SeSe2igap ae eke’ 

q C7y. —— fe) a <3 GENUINE RAWHIDE 
2 to 10 fy | Meee: r, LAGE LEATHER 

£ a. SHULTZ'S PATENT 
TEETH fie = : PULLEY COVER 

SHULTZ PATENT i on 
i ui WOVEN LEATHER LINK BELTING ELT CEM 

CUT AT 
cBELTING: 

EXPORT TRADE A SPECALTY. ONCE, ST. LOUIS, MO. 

GEAR iin 

GRANT GEAR WORKS, 
cares 

EE cremation 

86 Seneca Street, 
CLEVELAND. 

Send for Catalog. 

* see 

The F lat Tu veut Lathe 

Does Lathe work accurately up to 2 in. 
diameter by 24 in. long. 

| Jones & Lamson Machine Co., 

Springfield, Vt., U.S. A. 

Selling Agent for Germany, Switzerland, Austria-Hungary, 
Russia, Holland and Belgium: M. KOYEMANN, Char- 
lottenstrasse, 112, Dusseldorf, Germany. 

England: HENRY KELLEY & CO., 26 Pall Mall, Manchester, 

The Acme Machinery Co., 

CLEVELAND, O., 

Manufacturers of 

Acme Bolt and 

Rivet Headers. 

Acme Single, 

Double and Triple 
Cutting from 1-8 in. to 

6 in. Diameter. 

— A 

Automatic Bolt Cutters. 

Also Separate Heads and Dies. 

SET~AN> CAP. SCREWS 

PINGINNAT SCREW &TAD ( 

STANDARD #"° SPECIALS. 

CINCINNATI,O.,U.S.A. 

FORENGINES Ano MACHINERY. 

ELECTRIC CRANES. 

DYNAMOS and MOTORS. 
PAWLING & HARNISCHFEGER, 

163 Clinton St., Milwaukee, Wis. 
Chicago Office: G. P. NICHOLS & BRO., Managers, 

(325 Monadnock Bidg. 
THE GILLETTE-HERZOG MANUFACTURING CO., 

Sole Agents Northwestern States. Minneapolis, Minn. 

LAYTON -AIR: 

OMPRESSOR WORKS 
26 @rtiandtSt. NEW YORK. 

“nocan 

SEND FOR 
CATALOGUE- 

Gould & Eberhardt, — 
NEWARK, NEW JERSEY, U. S. A. PLaNep Bevel Gears 
JOHN LANG & Sons, Johnstone, Scotland D GEARS Foreign . SCHUCHARDT & ScuUTTE, Berlin, Vienna, Brussels. MACHINE MOULDE Agents: (G. Korrren & Co., Moscow, Russia. Shaper Agents, 
Wuirr, Cup & BENEY, Vienna, Aus. Shaper Agts. Gears up to 12 Feet Diameter. 

TZ S 

ET 
Mfrs. LATHES and GEAR PLANERS, 

6 Race St., Rochester, N. Y- 


