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[57] ABSTRACT

An automotive blade-type fuse has an enlarged trans-
parent extraction flange. The flange is configured as a
thin-wall structure having a cavity therein running sub-
stantially its entire length. The fuse terminal blades are
captively secured in a housing to extend from the bot-
tom thereof and have narrow extensions at the outer

edges of the blades which extend upwardly into the
flange cavity. A fuse link extends between the blade
extensions within the cavity and at a stand-off distance
from theinterior walls of the cavity. The fuse housing is
preferably of identical half-shell construction having
lengthwise-running centering ribs and associated mat-
ing recesses to facilitate assembly.

21 Claims, 12 Drawing Figures
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ELECTRICAL FUSE

DESCRIPTION

1. TECHNICAL FIELD OF THE INVENTION
The technical field of the invention 1s the electrical

circuit breakerart, and in particular, automotive electri-
cal fuses, although someaspects thereof have a broader
application.

2. BACKGROUNDOF THE INVENTION

Along with the increasing complexity and numberof
electrical circuits employed in automotiveinstallations,
there has grown an increasing demand for miniature
fuses to protect these installations. Because of the num-
ber of these fuses and the restricted available space to
accommodate them, miniaturization of the fuses and
their commonfuse holder block has been a prime objec-
tive.

In particular, the currently favored automotive
blade-type fuses are miniature fuses having a generally
narrow housing body, from the bottom of which extend
two coplanarparallel terminal blades. These fuses must
meet certain standard test regulations of the Society of
Automotive Engineers (SAE) and original equipment
manufacturers (OEM) whospecify the test conditions
involved. The fuses must blow within certain minimum
and maximum time limits under various test conditions.

Thus,if a fuse blowsin less than a given minimum time
limit for the test condition involved,it is prone to pre-
mature blowing andfails the test. It was discovered that
even though these fuses have passed the various SAE
tests, some prematurely blowing sometimes occurs
under peculiar load conditions found in some automo-
biles not specified so far in the test conditions. To avoid
this premature blowing problem under these peculiar
test conditions, the present unique “slow blow” fuse
design was developed.

The blowing time ofa fuse is in part governed byits
mass. The larger the mass for a given resistance, the
longerits blowing time will be. The resistance of a fuse
link increases with its length and decreases with the
cross-sectional area. Thus, a fuse link of a given resis-
tance has its maximum mass whenthe fuse link has a

maximum length and thickness.-Despite the fact that
fuse engineers had knowledgeof this fact, blade fuse
designers have not designed their fuses to provide a
desired maximum delay to minimize premature blowing
problems which canarise under the peculiar load condi-
tions referred to.

In addition to accommodating a relatively massive
fuse link, it is desired that fuse links should preferably be
rigidly encased in an insulating housing whichis suffi-.
ciently rugged that there is negligible likelihood that
upon fuse withdrawal a blade tears loose and remains in
the fuse block. Removal of a broken blade under such

conditions can be extremely tedious. Finally, it is desir-
able that the fuse link itself be visible while the fuse is

still in place in the fuse holder block, so that a blown
fuse may be detected by rapid visual inspection of the
entire aggregate of fuses.

Twoprior art patents exemplify bladetype fuses suit-
able for automotive use embodying some, but not all of
the abovementioned characteristics. Thus, U.S. Pat.
No. 3,909,767 issued to Williamson,et al. on Sept. 30,
1975, illustrates the present commercially used automo-
tive blade fuse. The structure will be discussed in fur-

ther detail in the Description of Invention. The fuse
design shownin this patent is still the most preferred
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fuse design for most automotivecircuits. In this type of
structure, all metallic portions of the fuse are preferably
formedas a single piece. This piece, except for exposed
end portions of the terminal blades, is enclosed by an
insulating fuse housing body preferably having a head
portion provided with downwardly facing gripping
shoulders to facilitate removal of the fuse from a fuse

block. These shoulders have been provided bya flanged
head. The fuse link extending between the terminal
blades has generally been centrally disposed in the por-
tion of the housing body below the flange portion
thereof. The housing bodyis initially cold staked into
staking apertures in the terminal blades and then the
staked areas are ultrasonically welded, so that the
staked portions of the housing more securely anchor the
metal and housing portions together..

The SAE specifications also include dimensional
specifications which give the outer limitations of the
dimensions of the fuse housing and terminal blades, so
that automobile manufacturers can manufacture fuse

holder blocks with fuse-receiving cavities which can
accommodate the fuses. Therefore, while it may have
been desirable to design the automobile fuses described
with more massive fuse links to decrease the chances of

premature blowingofthe fuses, fuse designers could not
increase the mass of the fuse to the desired ideal extent

because of the space limitations in the fuse housing. The
problem of fuse link size is particularly a problem in
high current rated fuses where the fuse link requires a
larger mass and must dissipate more heat than a lower
current rated fuse. It is also more important in hotter
highercurrent rated fuses to provide a significant space
betweenthe fuse link and the adjacent housing between
walls to avoid damageto the housing. The spacelimita-
tions in the housing of the prior fuse design did not
provide the space necessary for a fuse link of the desired
mass(i.e., the desired length and cross-sectional area) to
overcome premature blowing problems and provide
adequate spacing ofthe fuse link from the housing walls
under the peculiar conditions referred to above.

Another automotive blade fuse which was manufac-
tured at one time and did not meet the electrical or

dimensional SAE specifications is shown in U.S. Pat.
No. 4,164,726 issued to Weibe on Aug. 14, 1979. In the
fuse therein disclosed, the upper ends of the fuse blades
extend with their full widths up into the head portion of
the housing and the fuse link is attached thereto to ex-
tend betweenthestill closely spaced confronting mar-
gins of the blade extensions. The effective electrical
length and mass of the fuse link is determined by the
close inter-blade spacing at the joint where the fuse link
connects thereto and so this fuse link did not have the

desired mass to avoid the premature blowing problem
referred to. Moreover, this fuse link was physically
embeddedin the plastic of the fuse housing by injection
molding and did not havethe desired standoff distance
betweenthe fuse and the housing material. On the other
hand, the housing was made transparent, so that a
blown fuse element wasreadily visible in the head por-
tion of the fuse.

Both of the foregoing fuses are illustrated in the ac-
companying drawings, and will be further discussed in
the Description of the Invention.

SUMMARYOF INVENTION

The most preferred form of the invention is an auto-
motive fuse provided with a pair of terminal blades
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