e O s .

“casr® % ¥ c g%

c o o

r&ls - Q@ &ﬂma
n@ﬁwst.
o— =X 0 _
S5+ O O .— — 4+
Q&POSCJﬁ

B .
e

Yosure

rOﬁPdC ©
o

s

snuolo%r.v c o?

Y S

c0° 7 1 D %E o

o8 C = 50 S, -

e %, c RS

Y— e o
.Iar e S .IP.II %d
=) e ..llrcmv Ry o .

oL = SDP@MOHPMWF H. c
S e
IWﬂéﬂnﬁmn

mﬂomb

c VO 0

ebrenmh o muv,

J .

N .

—_e —OX 0
£ c oW E ¥ o 0 BTN

»
=
&
Z

—o aw rmow Ws .

OO0 C o
SV g
>

[ O — .-

@dﬁﬁ?SWd

o Z=% Hﬁr@&p&d®§p§&@N

S
S0~ vo0mOoOgC._ 0Ly

©
To < dniMWW%i%ﬁm
O e o

Z-zz " .

aSS seg ~— ..W

Y - SS — @O .

COQL-2 QT
Eoo P—T.—C

0 + dsmdnc

cN_ gos=

February, 2022

t

nee.|m — @©

of

noatrh

a l
seeks

n O (<H) .00

nnle C O — OO0 4o
Vo >mm g W CQC e O
OCCELXV_E_0Ow0o

resigning

concl usi

gkOtg .Dln.
Co—-0CT
—— = DO =
up.ls..l...l.e
S2._._CcT
_ O VT T+ C
CTZ00LVOod

ter

NJBA
am

NJBA Volume 25, Issue 3

Edi

=D~
VDm0 «©O
e E Ewun.-_
SNHOUOTO= D0
WO>n +~ O0Z=
NO DN N O

ew da

¢ Mt é W
HWrfr iTd £md
r ed Nr AsCcl W eVl
demidill f owjurs

Amos.

oPrr ofj erCtt ke rt hj

Srabo..l.

Ry an
Page 1

e tVtae

l'ivenbBAackpm

Volume 25, Number 3, February, 2022

theem B
TH £d 0

T

ode p
vishie

Hed¢ ewy &
UeWe
OPNe

r
n
e
h

NJBA E§t
B I

ng
Jann®AMNMD,PMO22,
t he

Freeman
at

Up c 0 mi
n.
ammé m

Bruce

Bruce Freeman, editor

CTOTCTOC.- ©CQOcC



New Jersey Bl acksmiths Newsl e

NJBA Board of Directors

Ryan Amos

William Barrett

Marshall Bienstock

Bob Bozzay

Larry Brown

David Ennis

Bruce Freeman

Mark Morrow

Bruce Ringier

Thomas Santomauro

Ben Suhaka
Eric Cuper Dan Yale
Open Forge Mdget TP
see Ruless V95" Pl ease jHdine u
Monday Night Open ) S T - N-J
NJBA Director Marshal I||[NBliBoths Obd dki thioat s AadﬁdbEJSnS
forge meet every Monda BlyBAi Nng. &t BoRM22dxcelpt
maj or holidays (Pl ea eFaamIngUah-Q998IJma@é7§E{re
forge wild| be open.) § |3 W?)
Sunday Open Forge, m ?0@ ‘?5 : Y
From the beginning of }nBe Wb[] l?ﬁwés h}jhs
of AprRioln Grabowski wil N.bBIAewhsllsen‘brege i n
Smithtown, LI, NY, to JWAl membefsundPbaasar clawkb
ahead to confir m-2a6rbdb 6gqIt ACuirrreecntti ONaPvdFINBa &t leert t &fr A
R f I A
onsforge@ao com NJB® Facebook Page:
https://www facebook.|com
NJ B&@ Forgelron subff or
We | ike to thank ﬁ%rsoé' wWREN 2o iMh BRS T IN ™
as Business I\/Ie|\mtB@r§ubredd|t:
Mar shall Bi ens Rodgkt . com/ r/ NJBA _
You can get a free Relddi

Bruce Freeman, editor

Volume 25, Number 3, February, 2022 Page 2


https://www.facebook.com/njblacksmiths/
https://www.iforgeiron.com/

New Jersey Bl acksmiths Newsl e

From the ABANA Af

r

Jan 22 & 23. Busi ng )
Back due to popular de
commi ttee Iis very exci ond
digita,l Bwauirsmess of Bl a
i's geared towards the g or
small or |l arge all busi
encouraged to attend. g Co
di scuss topics such as NG R N g 0 I '8 s
success, developing a produc i'n e arp1 waQr 'n%
distributors. Each cIaR‘,e\plQﬂtco@le'& & ANl rhi
| ecture foll owed by queBsyt iLoanr rayn dBraomsnwe r .
1. Business 1: January We2 sntdar8pend Bal sathenrinn,g 5Stphne a |
Paci fic Tom Santomauro volunteer e
2. Business 2: January Wn3 orrd u8npant eH ays tCeOVnl,D 5sptne pPoa
Member price: $10Mefmdr mbootkhs hcolpas s eTsoom Noonok up t he
price: $165, includes baogtah nc laansds ehsa da npde oap | le ywehaor
ABANA membership. Regi swernatt.i on can be coordinate
through ABANA Home of f iTcoem orattth é& dfaoMaélraswhiarbg ali inn Kk :C
https:// abanfal aclgé$ miush nehgast# | veey echitd and how, what
regi ster/ 20 2%/ lla/c2k2s/-obl uashibnaeds sand wher e t{d dlod@ ftdre
wi 4 lkecroye -285034 6 2 exedir @Gabhaynacouwulgd find all -etdnhat i

We started at 9am, and s o
April-MagtHst , 2022the30t he Atnonihght the anvil
Ozark Conference Weld|ng areas. Mar shall at
Mi ssouri State FaiFfrgro uandst' '§e9daoln|ath e Tprngdi ng
registration must be osset mahpked b yWed gdrling i1agieas .
Questions? Contact6347 ord eVI''(5633‘6f)t‘93r36the I
mo. bl acksmith.conferen cef@g |I. onf - Sl'\/{a‘ersSha""rleI satn‘
free to registered par p'anntswasn CPMPi | el 8t M T Ky
Vendor spaces will be asss”? nPeBd® Pal nfd Stla@p’|tesd \/\glrl'lndb'
available from the Fairgrr\Ilhdc at &2 [/ tah|l e, To
arrangements please -&3Hht a 2rt 1
6 7-B996
May -1141, 202
ABAN® 2022 C open.
Pl ease join 1ding e
Denton Texas /]
conference. a

e

Lin

Bruce Freeman, editor Volume 25, Number 3, February, 2022 Page 3




e

acksmiths News|

Bl

New Jer sey

- - o V) e - - ey L
N, 8 & < €0 n.- 0 S o ° & —o0 =
_ . =0 — &» O+~ — ™m ..lyrml c mme T.—

=z~ N c ) c c
O U|$ n m n O [¢D) &u F
. — e%Oh.. _cc o © T = ~ = fc._l_q
> el L L 0o colno >0 2 -0 - o
o=v - e -
7)) — < [P = c »
Y—
c T _ oo ©.— =< w ©Ac ==
T+~ = lom == - - E
L °oe < = > D.Dmt < = - —c T
o o X v 20 .o mMmooos = .—c o
aeer r280b|bh oc| O > -, > > SoQao _ ©a
= o= 0 Yoy — . colg® Zoo_ >_0c «
c T~ I - n L —
= 5 - O ® oX o -
o ~— o™ T OxLfne oo S o_
<& Oy = 5 ' a .- +cBo .o
T @ C C o0 w©oO +— -
(0o} (&)
Oy — NS oOoxo
(SN © @© & =0 Cc - = o I} o ..I.W
NC.IOfOAng sSE 4 N +— © »n g owm c 5
-2 5 - 00 o ) = ssccEc
@ oO% c Cc Ca < o
.%m:@érme o v o o coQa .- -
ntVs,eer_\.t\ wo 5 - v T-©> s> oo T
-] <o - @mgn@haowlAd () oo c o —- D @© -
@u Ore%éﬁmweCB - o earermWW - C W §
%Y SsSotEb S5~ o oall) © c =z S «
cS5 oo = D o = NTCFOO=C—
o o g N o5 F © , = 00OoQogCco0T _
. WMI - O g PO > c < = o o>
f -
A === A 0. g LS N << &= = = NeEeeE = > o
O 4D ®
_"|M:rdl.lo.m.olrlnlmfll - er - Tl il =l |
@ de.rfsiey TO- w0, 0e— - &, —_oc®o
_@. nheev.athlv, -5 Co —PO Vox_32_T o0 |
- oaD QCgmw=Ea 0 O S e @—A_ o, cC —
| ~0f8 _ £ _yooO — > 0cO0O0mO gewEo3Iov._*Yowo
o c- = o

I VR c ®o ca,~c£BNgs02E ccs°a0n |

I - 2Voo_~goovo o . coscso .5 c o>

= & o >0

| - p.WMtD..Dnn....g .. oOon SN OBBOO0 L Bu O - ®C |

a..L D.C.MI @mr\ma/o > .Cxp OCN g.>m coaCPE_ I
= S+-B820—- > v —cC8ocnod FEno._ I
_Pe Smdo O OO0Um vcoZ20g—=L .m.aNncsswst |
C9%® yy wo-E Qowown 2T __~ C ccfcam
V S p - - — - — —
.Isoa.mmhatc n £ VO _T _ X0+ _0CO 0o (e - |
- S8 5 g QoLX_0o 0.8 ~CS.,. Eaocovcopoo .|
“-—ot o E4 -0QV-TBTL NWLECLOO0gO.. 5SS 0nSCo
_S tcet...IMShmtO.ldeU.I.m.ICU pneeyrrrrse_
VY- L 00NEQRNONSLCCO_ OVEBOT D ©exT |
l o WEX_ Ve >SXE_ 050> Xe L 0TOL VNV AN @
| — WO-Ev 0T OrCO—ww0 O-s00BccZosce cool
S hma.IfNHYrOoelaenfhOeunOTa(\fE.I.IA.le_
_Dn FOh_ g _gooRxc <ELG—nSo0n._m
F T - [qV} (a0] < Lo w wn w —

Volume 25, Number 3, February, 2022 Page 4

Bruce Freeman, editor



New Jersey Bl acksmiths Newsl e

Instructions for Drawing an Ellipse

Prepared by Amy Mook

shared below. Another option is the Pin and
String method which is also shared below.

The Trammel Method

An Ellipse is integral to the project Jeff Trammel Method

Holtby demonstrated in the discussion in the

previous article. Jeff indicated that he uses

the Trammel Method to prepare his Ellipse as

This is one of the easiest and most accurate

methods to draw an ellipse. Mark a piece

of paper with points O, A and B where OB

= 14 length of Minor Axis, OA = %2 length of

the Major Axis. Draw the two axes. Mark a

straight edge O, A, B. Slide A along the minor

axis and B along the major axis to get points.

Point O traces the ellipse. AO =1/2 length of Major Axis
BO = 1/2 length of Minor Axis

<\

The Pin and String Method

Draw the axes of the ellipse as a cross on
the surface on which you wish to create an

ellipse. The two axes should cross in the Pln and Strlng Method

middle. For example, if you want to draw an

ellipse that is 34 inches long and 16 inches

wide, use your ruler to draw perpendicular

lines measuring those lengths.

Square the lengths of both axes, and find

the difference between the two values. For b

example, 347A2=1156, 16A2=256, and 1156-

256=900. \

Then, take the square root of your answer. a
&

The square root of 900 is 30.

Lastly, divide that answer by 2. So 30/2=15.
This means that each focus is 15 inches from
the center of where the axes intersect along
the major axis (the longer axis).

Draw two points along the major axis 15
inches from the center in each direction. Put
your thumbtacks or nails at the end of the
sides of the major axis.

Pull the thumbtacks or nails out, and put them into the foci
points along the major axis that you drew earlier.

Put the point of your pencil along the string and pull the

Cut the correct length of string. When string with the tip.

constructing an ellipse, the length of string

always equals the length of the major axis. Keep the string taunt and move the pencil in an arc to draw
Using the example above, you would need 34 your ellipse. Draw each of the two arcs separately to avoid
inches of string. hitting the nail or thumbtack.

Tie your string to the thumbtacks or nails,
ensuring the string is taunt. Editor’s Note: This article originally appeared in the Third Quarter — 2015 Issue of Hot Iron News.

Bruce Freeman, editor Volume 25, Number 3, February, 2022 Page 5



e

acksmiths News|

Bl

New Jer sey

kluefo
"=
tomphfwmvnﬁm.ls .IgamaQW n.mnuSawmn_Ph o
R > &oLw EDY o T ot
@] - _._Sn.ale o< rvn bwnp.. = ©
P— B OS5 ooV P o LTS
- g— =~ e TS % - @w® (T o
OO g@yI— Lo BL S22 —Q ,
@ LeT0n e w62 LT _Fa
Fa 2 x® x =
Ow Q =0 - g @
p| © nm =5 pQuuU |Un_w n OS | aawvlSI
Wd..cdm mgmu.nuwn n_mawe au& wE o
—_— (&) —_ — —
— ®c MHMmSa fn&&o omh D @o o
.Ikmo o uwnmulm.lst il - e
E ll @ — e S ht - — a
= vgao < . c =
o o o — [¢))
_2T>n_+~TOOT © O0OC
cC - Coplp.@un cc.> goc-—
@ © .INaeInD.uttuh _ 7))
c S —o—x —= cN C
0. .%g 00,8 o L0 O .0
E o o = > ,O.IWW.I NERToNNS)
oo <~
heSS nAGSgrtOOC o @
rteuppweahund cco — T O
LL _|_l.|| © [7) S e V)] —_ .||at
- VID.hnat Voo o
c 0T S -_mCoQ e . N
Owc® . —_ = ~-HD S _® O
+ — © - .- > OS> -:= .— s -0
P N— S LS
m eWO Y— — (] O o
) © > - (&)
= =5 > T - H5HES .2—50
©
I T > 523®: Q0 ©L ._

| nguthgt b
el

d Oo t thefi e

n C1%€ -pl an
form an

AdpeAiA

c

Fig. 4b

|t0n|wth M

Fig 5.3 Fig 5.4

]
AN g
B o
e )
(¢)]
N =
° [
B _
e
(@]
(@\| n
° (¢)]
oWb [
e ©
o o
o
o0
© puy
F n
<
o
o0
© i
S

Fig. 5.1 Fig 5.2

Volume 25, Number 3, February, 2022 Page 6

Bruce Freeman, editor



New Jer sey BI

Bruce Freeman, editor

ac ks mi

t hs

DRILLING HOLES:

A Few Pointers From A Machinist

By Mike Clifton

INTRODUCTION

When working with metal,
frequently the need arises to

drill a hole. I'm sure you have
multiple personal examples

of when you have had a small
drill bit break, or a larger drill

bit becoming dull because the
cutting edge overheated, or some
other drilling struggle. Here, I
will talk about how to adjust your
RPM and drilling pressure, along
with what cutting fluids might
help you, based on what type of
drilling you are doing. I will also
mention some different cutting
speeds for different metals.

A very common fabricating
material is low carbon steel, so
many of my examples will be for
low carbon steel.

“Cutting speed” or
“Surface Feet” (240
divided by drill bit
diameter equals RPM)

When drilling a small

hole, the initial tendency

is to have your RPM too

slow. This often results

in the drill bit breaking, because the
pressure being applied (the “feed
rate”) at low speed results in too
much “chip load,” meaning it's trying
to cut too much in one revolution.

If you were to calculate your RPM
using formulas for “cutting speed” or
“surface footage” (they are the same
thing) you might be surprised at
what the speed should be.

For example, if Iweretorun a %"
drill bit at 480 RPM, that would
generate the same amount of
“cutting speed” as if [ ran a 1/8" drill
bit at 1920 RPM. If you are running
a small bit at a higher speed the
same amount of downward pressure
will create a much smaller chip and
put less torque on the drill bit. This
will help you with 2 things: One, you
will have less tendency to break the
drill; and two, you will get through
the hole faster.

From my observations, people
naturally tend to get the correct
“cutting speed” when using a drill
around % inch. What I have seen
commonly is the tendency to run
smaller drills at too low an RPM,
which puts too much torque on

the drill, and it tends to break.
Conversely, the tendency is to run
larger drills at too high an RPM,
which generates too much heat, and
the cutting edge will tend to burn up

Volume 25, Number 3, February, 2022

in a very short time -
sometimes less than

one second.

For example, if [ were
to run a % inch drill
bit at 500 RPM that
would be too fast.
The RPM that would
equal the “cutting speed” in the %
inch example would be 320 RPM.
Alot of drill presses and larger
hand drills have trouble going that
slow. To take this one step further,
if I ran a 2-inch hole saw, the RPM
would be 120 to achieve the same

“cutting speed.”

HOW TO DETERMINE
YOUR “CUTTING SPEED”

Here is the simplest formula to come
up with an RPM that will work with
a wide variety of low-carbon steels:

240 = RPM
drill bit diameter

Here is the math behind the
formula. For all low and medium
carbon steels, a “cutting speed” of
60 will work, and for high carbon
and stainless steels, 30 will work.
For aluminum, a “cutting speed” of
400 will work. There is a range of
“cutting speeds” and many variables
for these metals, but this is me
keeping it as straightforward as
possible. You can get these numbers
from the internet, cutting tool
manufacturers, the Machinery’s
Handbook, an experienced person,
or many other sources. Thereisa
more complex formula called out

in technical reference manuals;

Page 7
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Drilling Holes

however, | have reduced it here. This more complex
formula matters if you are machining at over 10,000
RPM, but this is simpler and works just fine for our
purposes here. This formula will work for a lathe, a mill,
a band saw - anywhere you have a cutter moving across
metal.

You would take the 60 times 4, divided by the diameter
of your drill bit.

60x4
drill bit diameter

For example, if | wanted to run a %~ drill bit at a cutting
speed of 60, [ would take 60 times 4 and divide by .5,
which would equal 480 RPM. After teaching machining
for over 20 years, I found many sources that said for
mild or low-carbon steel using a high-speed steel drill bit
(versus carbide), you can run at a cutting speed between
40 and 120. I found that 120 works well when usinga
CNC machine and running some kind of a cutting fluid
to keep the heat down. 1 found that with beginning
students, running a cutting speed between 60 to 100
surface feet worked out well for them. Many times,

they had cutters that were a little dull or setups that
were a little weak, and very rarely were they running
cutting fluid (sometimes used to cool, sometimes used to
lubricate). I would use a cutting speed of 40 surface feet
if I were using a very low-quality drill bit.

ESTIMATING YOUR RPM AND USING
COOLANT

So, what do you do when using a hand drill and you don't
know what RPM you are running? Start with guessing.
We all can tell if the drill is running at its full speed or
barely turning. For small drills, pay attention to your
chip. If you start seeing your chip get very thick, you
need more RPM and less pressure. For larger drills, if
your chips are blue you are starting to run too fast.

Let’s take the problem of blue chips and let’s say that
you're running as slow as your drill will go. What you
then need is something to remove the heat. The 3 most
basic choices are air, oil, and water. Compressed air can
help remove the chips and cool the drill bit. Oil does have
acooling effect but tends to smoke and does not cool
nearly as well as water. Oil is much better at lubricating
than cooling. If you have the choice, “coolant” works
the best. Coolant is water-soluble oil or synthetic
mixed with water. There are many on the market. Most
coolants are over 90% water and for that reason if you
don't have coolant, use water. If you spray water or

coolant on the drill bit and it steams, it is helping cool the

drill. If it doesn’t steam you probably don’t need it. (The
only reason not to use it is that it is messy).

I was drilling a hole in an implement for my tractor, using
a hand drill, and I needed a 7/8” diameter hole. The drill
I was using ran at 600 RPM which was too fast; it would
have burned up the cutting tips on my drill. I needed

to get rid of the heat, but I didn’t have flood coolant
(coolant from a hose versus a spray bottle or mister);
however, I did have a hose and water. My friend held the
hose on the drill bit with a slow water flow, and we made
it through a piece of 3/8” steel without having to sharpen
the drill bit.

DRILLING A LARGE HOLE

When drilling larger holes, a common practice is to drill
a small hole in your material, and then work your way
up. The reasoning is that it takes less force or pressure

to move the drill through the material. The problem is
that the drill bit tends to grab, which can break the bit,
or it can get stuck. For example, if you are drilling a %~
hole, the tendency is to drill a 3/16”, then a 3/8", and
then your %" hole. [am recommending that you try
using a pilot hole just a bit larger than the chisel point
on your final drill bit, and drill the hole in two steps.
(Drill a 3/16” hole, and then your %"). This reduces the
pressure needed and still avoids most of the grabbing and
chattering. Of course, as in all of these examples, there
are s0 many variables that there is no one guaranteed
solution. Variables can include hot-rolled versus cold-
rolled steel, high-helix versus low-helix drill bits, drills
with extra wide webs for good strength, using a hand
drill versus a drill press versus a milling machine, cutting
dry versus using fluids; the list is considerable.

Another tip to note: A drill bit with a split point will
take less pressure than a drill bit with a chisel point.

SPLIT POINT DRILL BIT

Volume 25, Number 3, February, 2022 Page 8
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