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1.—Illustrating depth to which cutter 

teeth may be ground, still retaining 
their proper hardness.

an advertisement. I believe, however, 
mat if we wish to ascertain which is the 
"tost efficient steel, we should give 
^Very brand an extensive trial, making 
an individual record of each, and deter­
mining which is the best, as compared 

the price paid for it. Different shops 
nave different materials to contend with 

the formulae used in the composi- 
*°n of steel differ, so that some brands 

are. better for cutting one class of ma- 
erial, while other brands are better 

cutting other classes of material, 
m's is why I contend that each shop 

J*°uld test out every brand and see 
nich is best adapted for its require­

ments. i
j Eligh speed steel is an immense item 
n large machine shops, and great care 
nom,] be exercised in order to avoid 
;Aste. a great saving may be made, by
tiserving the following practice. In 

jnnking finishing tools, instead of using 
Piece of high speed steel, say 114 x 214 

b 15 ins. long, costing about $6, we go 
oj}ek to the old reliable, and use a piece 
A Pillet steel, leaving it as large as the 
h,0* Post will admit, and weld a tip to it

postw e of high speed steel. The finished 
file « °if jfiiis tool is about ,one-eighth of 
as solid high speed steel tool and is just
steelofficient for these reasons: the billet

is sufficiently strong to withstand
ïs*h- Pressure brought upon it for a fin- 
a aitlS cut. It does not require dressing 
j y_ oftener than the solid tool, but it 
exm ,recluire a little more" care. I will 
to i • n a little more clearly how this 
a . is made. As stated before, we take 
Set?1606 °*- high carbon billet from the 

ap heap, and draw it out to the re- 
Se lred dimensions. One end is then 
ste fed rea<Jy to receive the high speed 
tom tip which is wedge shaped. The 
tog m‘th fits the two parts fairly well 
\v5®ther before welding to ensure a neat 
Par ' ^he Parts after having been pre- 
'ow ^ are then heated, the tip being al- 
ihe t* to heat longer than the body, ow- 
oj to the necessity of the former being 
la,.a much higher temperature than the 
ar er to allow for welding. When both 
wu, at a welding heat they are quickly 
c0fharawn, a piece of Lafitte welding 
ham ound is Placed between them and
tVs_Tlrtlered lierhtlv tne-Ather The ton! Isthi
the11 reheated, care being taken to place 
it wn0Se of the tool in such manner that 
thP 1 ^ he most exposed to the fire. When 
qUi Required heat is reached the tool is 
a .cltly withdrawn and placed between 
Bivorrner under a steam hammer and 
tip6? a 1'sht sharp blow. In case of the 
aPa i ng displaced it will not do to try 
tip knock them into . place again. The 
ffesb Ust be cut away and refitted, and a

Piece of the compound used. The 
then treated in the same manner,°1 is

hava high speed steel tool. These tools 
Br0l, been used until the tip has been 
hof fight down to the weld. I would 
ih Advise making heavy roughing tools 
'v°ubi manner, as the billet steel body 
by ld not stand the pressure required 
heaa fnughing tool such as is used on a 

^ Planer. A tool of this description

however, answers well when used on a 
lathe where the point does not project 
far from the tool post, also where the 
cut is continuous and not intermittent, 
as is the case on a planer. You can 
readily see where the saving comes in, if 
this method is only applied to finishing 
and lathe tools. Fig. 2 illustrates the 
preparation of parts for welding tool 
with high speed steel tip.

Twist drills made from carbon steel, 
with the exception of jobbers’ drills, that 
is, drills up to % in. diameter, are almost 
a thing of the past, high speed steel drills 
having taken their place. The original 
design of the high speed drill was ex­
actly the same as the ordinary carbon 
drill with the exception of the material 
used. This, however, has proven to be 
inefficient and expensive due to the fol­
lowing reasons: In the first place, to ob­
tain proper results from a high speed 
drill, it is necessary to have adequate 
space to allow the chips to free them­
selves from the drill, as the flutes will 
soon choke up owing to the increased 
feed and the speed of the drill. The 
fluted high speed drill has not this ad­
vantage. It is expensive for this reason. 
To make a drill of this design, it is nec­
essary to use a round bar of solid steel, 
cutting away 50% of it to form the flutes. 
Yet there are men who will tell you that 
this design of drill is the best and cheap­
est on the market.

I will now give my opinion as to which 
is the best high speed drill and the rea­
sons why. A high speed steel drill with 
the twisted section about half way be­
tween the flat twisted section and the

Fig. 2.

standard milled drill is the most effi­
cient and economical, from the fact 
that it takes just one-third of the steel 
to make it, and efficient because of the 
adequate space for the chips to clear, 
thus preventing clogging and choking. 
The feed can be doubled, due to this ad­
vantage. I have found in my endeavor 
to reduce the cost of tools that in the 
average shop where locomotives and 
heavy machines are built, they have suf­
ficient equipment to make efficient high 
speed drills with a saving from 10 to 
50%. The same may be said of all 
kinds of taps, especially those used in 
boiler construction.

A few words may be said regarding 
reamers. There are many styles of 
straight reamers, all of which have their 
advantages, which leaves me nothing to 
say regarding them. Taper reamers are 
different in their action, however, inas­
much as the whole part of the reamer 
that comes in contact with the work is 
cutting equally, whereas, in the straight 
reamer, the extreme end is the only 
part that cuts, the rest of the reamer 
only acting as a guide. It Is this dif­
ference of action that I now wish to dis­
cuss. In all railway shops there is a 
great amount of taper reaming to be 
done; this calls for a different class of 
reamer. Having visited some of the 
large locomotive works and enquired 
from others, I find that their practice is 
to use the straight fluted taper reamer 
—some of them have the teeth stagger­
ed, others equally spaced. I beg to state 
that this style of reamer is decidedly 
wrong. Reamers that are required to 
cut equally their full length of flute

should be milled with a left hand spiral 
cutting edge, having an angle of about 
20 deg.; the pitch or distance between 
the teeth should be about % in., leaving 
ample space for the chips to clear, thus 
preventing clogging and tearing of the 
hole. The advantages of this style of 
reamer are: It takes about 30% less 
power to drive it; it never chatters; it 
never digs in; the tang does not twist 
off; the teeth do not break off; they are 
easy on crank shafts and can be driven 
with an air motor, where straight flu tea 
reamers would stick. It may appear 
that I am claiming a little more than 
what is true, but these are actual facts 
that have been tried and proven. There 
are two reasons foi^ the success of this 
style of reamer, namely, the spiral cut­
ting edge which gives the reamer a 
shearing action instead of a straight 
drag (which must necessarily follow 
with a straight flute), also to the fact 
that the line of cut parallel to the length 
of reamer is divided, due to the angular 
cutting edge which is not parallel to the 
line of cut. The even and regular curl 
of chip made by this reamer will also 
convince you of the correctness of de­
sign. The cost of these reamers is a 
trifle less than the straight fluted ream­
ers, on account of the fewer number of 
teeth to be cut. This applies generally 
to reamers having a diameter of 114 ins. 
and under, with a flute of from 14 to 16 
ins., standard taper 1-16 in. to 12 ins. 
Fig. 3 illustrates the difference of 
straight fluted and spiral fluted taper 
reamers.

A word or two may be said regarding 
reamers of large diameter, such as cross­
head reamers both for piston and wrist 
pin fit. For cheapness and durability 
these may be made in the same manner 
as solid milling cutters, as mentioned in 
the previous part of this paper. Select 
a piece of high carbon billet from the 
scrap heap, have the forging well ham­
mered, machine and casetiarden, and 
you wil have a tool that is equal to the 
finest tool steel made. You will find that 
the cost will be about one-tenth of that 
of good tool steel.

There are many other items of inter­
est whereby great savings can be made, 
but as our subject covers such a wide 
area, I must confine my remarks to one 
or two thoughts in general. An im­
mense saving can be made by annealing 
all broken and worn-out tools, imme­
diately they are out of service. This be­
ing done, they should be arranged in 
open bins or racks, so that when the 
foreman of the tool room requires ma­
terial, he looks over his stock of an­
nealed scrap (I mention annealed for 
the reason that very often a piece of 
scrap material is available, but it is 
necessary to wait while it is being an-

Flg. 3.


