
Automating reciprocating
saw blade production
How Integrated gap-press lines changed
one manufacturer's methods

By DennIs J.~...

Emore than 75 yean Milwau
kee Elecmc Tool Corpora t io n
( www . mll -elee r r tc - j ocLcc mf
sire.mO. based in Brookfield, Wis.,
h as man ufact ured an d supplie d
heavy -dut y po wer tool s to profes
skma l end users. II was the first com
pan y to produc e a }l·inch righ l.angle
d rill fo r righ t .com er wo rk, and it

designed and produced the Sawsell.
the first portable hacksaw with a re

ciprocat tug m~hanism having only
rhree mov ing parts.

In 199 5 the co mpany's eng ineers

began look ing for a new and better
way to produce the reciproc ating

,,", w blade.
In the past blades had been made

using batching methods. Milwaukee
Electric Tool bought pretoothed coil
stock, blanked it out. heat-treated it .
paint ed it. and sh irred it . The main
reasons for the new prod uction proc
ess were to bring ITW)~ of the precess
in-house, reduce lhe number of ma

terial w pphcrs. redoce response time
to the customer, and increase annual
invento ry lu rns.

The proj ec t of M'archi ng for re
ct proc an ng saw blade product ion
eq uipme n t t h at could withst and
cont inuous on -dema nd operation.
accommod ate a variety of mater ial
thicknesses, and fit imo t igh l floo r
space pa ram eters as a whol e lOOK
five vears ( 0 accomplish, During th is
t ime a number of alternatives were
in\"nl igal~. OpliOllS included a hv

drauhc press, srrai.:t\t -side press, and
lase r and warerje t curttng systems.

A de railed arullysis of eac h was per
formed [ 0 determine whether the
proposed soluno n was capable of
providing the desired produc t quali

ty. as well as m.,.-ting the cycle lime,

budget. and inlegnlt ion requirements.
Seve ral equipment manufacturers
were mv~tigateJ.

At the end of the se arch. M il.
weokee dec ided to combine AIDA
Da yton Tech nologies Corpo rat ion's
gAp-frAme preM technology wilh au

eomanon and ce llular manufolCtu ring
methods. Mi lwauK~ found tha t soch
a man ufact uring proc ess with the
level of automation it requi r~ had
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PWICh pene tra tion can be controlled by limiting frame de flection and w ing
a press with low overall bea ring clearance, wh ich abo red uces vibra tion .
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never been developed before in the
metalworking imlum y. Many details
had to be worked out before equip
ment was even ordered-a-detailssuch
as inte~t inl: all the systems for the
line and making su re t he y co uld
communicate with a host network.

Two Integrated Une.

Two new comp lex lines were cre
ated to produce the blades. Anchored
byan SO-ton gap-frame press. each
line's product ion cycle depends on
me continuous operation ci me press

e.'>. Material is fed to the If<lp presses
from raw coi l srock. Robot s t he n
move the material throu gh the rest
of the process.

Accord ing to the project automa
tion engineer for Milwaukee , MWe
purchased th e two gap-frame presses
through TCR , the kx;al AIDA dis
tributor. Once the presses were in
stalled, TCR made it possible for me
gap presses to talk to th e rest of the
lme. That helped us create a well-bal
anced line tha t integmted the preo;.o;
es, line rnarenal, and robot ics into a
single system."

Milwaukee's two production lines
now have been nlnning nearly con
t in u(II.~"Y for a year and a half, pro

ducing fully finished saw blades.
"The lines run 24 hou rs a da y,

five and a half days a week," the en 
gineer liaid, "and we've experienced
no downtime with the ptC56Cli ."

In addit ion , rhe co mpany pro
duces a variety of saw blade sires and
has to be able to run both very thin
and heavy material through the pte!<s

C'\.. TIll:' COlIlpany said Ihe pl"l;"!>."";' low
deflection r<ltulR makes that possible.

Overtoad Protectlon

In blanking operations , the pin.'>
punch hits th e material fed int o the
press. Once the punch connects with
the mate rial, all motion stops until
enoegh pressure is built up to break
t he material. Once the ma te rial
breaks, the pressure is released, cre
ating a force called reverse tnnn"gl'.

In presses with high deflec tion
and high clearance in rhe beari ngs,
the pressure produced to break the
mareria l causes deep pe netration
within the die cavity and h igh vibra
tion levels within the press.

ConvlNlllona'TyI'8
(Rellel Valve)
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The presses used in th is case con

trol punch penetration th rough lim
ited frame deflection and low over
all bearing de-.uance (see FiKure 1).
low snap-th rough is espedally im
portant in the product ion of par ts
such as th ese saw blades, which are

figure 2
H ydra uli c O verload Prot ect ion
(H OLP) is provided on the suspen_
sion point . It operates in stan ta ne

ously in response to any ove rload,
relieving oil pressure to zero in Moo
second , stepping th e press. If the
press sucks on bottom dead center,
easy release is accomplished by
turning a se lec to r switch .

made of high-strength steel that is
heat -treatable to make the material
hard enough to Cut.

With the pa te nted H yd raulic
Overload Protect ion (HOlP) sys
tem on the presses, th e slide con 
nection is configured to operate as a
h igh -speed valve, eliminating the
need for pressure relief va lves and
large h ydr aulic flow syste ms (see
figure Z). The syste m act ivat es
when a tool get s too dull , which
helps elimina te th e chance for pro
duct ion of bad parts. The ove rload
syste m can be reset in second s,
helping to min im i ~e downtime.

Staying F1exJble

The svsrern is adju stable to ac
commodate operations in which the
tonnage required is considernblv less

rh an pre ss capacirv. Because most
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dies aren' t run at maximum press ca
paci[)', th e trip point can be adjusted
down to 60 percent ci press capacity
to help protec t the dies and press.

"Because our autom ated lines are
continuous on-demand operat ions,
we also require the presses to act as
buffers for the rest of th e process,"
the engineer said. MWe u.... them at
me shortest stroke and highesr speed.

Cycle start ing is automatic. When
the pipeline is fu ll, the gap press au
tomat ica lly assumes an idle state .
When t he pipeline empt ies, pre ss
operation resumes."

The wet cl utc h on the pr esses
helps them withstandthe demandsof
constant stopping and start ing. It al
lows h igh single.....tmking rat es during
hand -fed or automatic operations.

Maint en ance of th e lines also is
automated. Normallubncanon is au
tomatically perfomleJ at <Ippwpriilte
intervals. •
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