Aug. 3,1943. R A MILLERMASTER ET AL
: ' - FUSE CLAMPS

Original Filed Oct. 30, 1941

g

1
~

St 829
O 26 gn oo
8l 8i* 82 82

825 84 s8¢
aaﬂg
83
82t L YN 832
_ 8l 83k
g2 \oN =/ /81
s = 82¢
2 3 8l
85 - = 82%
82 5 % 82
878 // : // 87
s a5 %
86 g 7
86
85 sa

Bl A5

2,325,698

dwenlors
Werratfexr

- dtlex &t Qs

fﬁgg%/-




Patented Aug. 3, 1943

2,325,698

UNITED STATES PATENT OFFICE

2,325,698
FUSE CLAMP

Ralph A. Millermaster, Whitefish Bay, and Alex
A. Writzmann, Milwaukee, Wis., assignors to
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ber 11, 1942, Serial No. 468,616

(CL 200—134)

15 Claims.

This invention relates to improvements in fuse
clamps,

A primary object of the invention is to provide
a8 fuse clamp of improved and simplified con-
struction. ;

Another object is to provide a novel form of
clamp which is particularly adapted for use with
& fuse having terminals of the knife-blade type.

Another object is to provide such a fuse clamp
whose main body portions are formed of a strip
or strips of sheet metal of good electrical con-
ductlvity. :

Another object is to provide for formation of
the main body portions of the fuse clamp from
metal strips of different widths, whereby the
amount of scrap produced is minimized. ’

Another object is to provide for rigidly uniting
one main body portion to the other by spot-
welding,

Another object is to provide novel means for
strengthening or reinforcing one main body por-
tion of the fuse clamp.

Other objects and advantages of the inven-’

tion will hereinafter appear. .

This application is a division of our applica-
tion, Serial No. 417,106, filed October 30, 1941,
for improvements in electric switches.

The accompanying drawing illustrates a pre-
ferred embodiment of the invention, which will
now be described; it being understood that the
- embodiment illustrated is susceptible of modifi-
cation in respect of certain structural details
thereof without departing from the scope of the
appended claims. )

In the drawing, Figure 1 is a side elevational
view of a blade-type fuse clamp constructed
in accordance with my invention, portions of the
insulating supporting base and the fuse being
broken away, and

Fig. 2 is a vertical sectional view, on the linc
2—2 of Pig. 1.

The fuse clamp illustrated in the drawing is
adapted for use in conjunction with fuses hav-
ing blade-type terminals. Said clamp comprises
a pair of elements 81 and 82 respectively stamped
from blanks punched from copper strips of dif-
ferent widths. The horizontal portion 812 of
element 8f is provided with all upwardly ex-
truded and tapped opening 81, the substantially
vertical portion 81ic¢ of said elements having a
pair of upper relatively widely spaced parallel
vertical slits and a pair of lower relatively nar-
rowly spaced parallel vertical slits, with trans-
verse slits connecting the former with the latter.
The material between sald pairs of slits is then
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bent outwardly, as shown in Fig. 2 to provide
a relatively wide downwardly angled cam sur-
face 819 and a relatively narrow upwardly angled
strut or reinforcing portion 81¢ formed integrally
therewith. Said cam surface 81# is preferably of
concave form (not shown) in horizontal cross sec-
tion, whereby the same is adapted to closely fit
and guide the adjacent portion of a conical cam
surface 83= formed upon. an operating nut 83
of the form illustrated.

Element 82 has a horizontal portion 822 under-
lying portion 8i& of element 81 and.projecting
laterally therebyond to a predetermined point,
where it merges with the vertical portion 82°,
which extends upwardly in substantially parallel
relation to portion 8ic, the upper end of portion
820 being preferably flared, as shown ‘at 82¢ to
facilitate insertion of the blade-type terminal 84
of a fuse between portions 8i¢ and 82, Said
horizontal portion 82* is preferably provided
with an opening 82¢ (Fig. 2) affording clearance
for the shank of a bolt 85 which extends up-
wardly through a clearance passage 86% in an

insulating base 86, and through a clearance open-

ing 812 in a bus member 87 or the like, and takes
into the aforementioned tapped opening 8i® in

-portion 8f=; g lock washer 88 being preferably in-

terposed between the head 852 of said bolt and
base 86 to prevent accidental loosening of the
bolt. The shank 85 extends upwardly a rela-
tively great distance beyond portion 81¢ for co-
operation with the aforementioned adjustable
cam nuf 83, the latter having an internally
threaded downward extension 83¢ to insure a
sufficient area of threaded engagement with
shank 85; and said nut having a cylindrical upper
end portion 83¢ provided with a kerf 839 to ac-
commodate a screw-driver or other operating or
adjusting tool.

As shown, element 82 is provided with integral
flange portions which extend upwardly from the
horizontal portion, as indicated at 82¢ and 82e,
and inwardly from the vertical portion 82, as
indicated at 827 and 822, the upper edges 82k and
82t of the latter serving as stops to limit the
degree of downward insertion of a blade terminal
84 between portions 81¢ and 82*. Thus flange
portion 828 is integral with and a continuation
of flange portion 82¢, and flange portion 82! is
integral with flange portion 824, Also, as will
be readily understood, said integrally connected
flange portions 829, 82f and 82¢, 828 serve to sub-
stantially reinforce and rigidify the member 82
and to resist outward bending of the vertical
portion 82 thereof as an incident to clamping
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action of portion 8!¢ against a blade terminal
upon downward adjustment of nut 83. In prac-
tice the horizontal portion 8i2 of element 81 is
spot welded or otherwise rigidly secured to hori-
zontal portion 828 of element 82 (preferably ad-
jacent to the right-hand end of said elements,
Fig. 2) to insure maintenance of said elements
81 and 82 in properly assembled relationship and
of unit form prior to mounting thereof upon
base 86, A similar result could, of course, be
obtained by shaping elements 81 and 82 as in-
tegrally connected parts of a single metal blank
and then bending or reflexing the parts, at the
point of connection thereof, to the relative posi-
tions shown in Figs. 1 and 2. The arrangement
just described had the disadvantage that a sub-
stantial amount of scrap would result from
formation of the part corresponding to element
81 illustrated.

We claim:

1. In a support for blade-type fuse terminals,
in combination, a pair of elements formed of strip
sheet metal and bent to substantially L-shape in
vertical cross section, the base portien of one ele-
ment being positioned upon the base portion of
the other and rigidly connected thereto, the ver-
tical portions of said elements being normally
spaced apart to accommodate a fuse blade termi-
nal therebetween, the vertical portion of the up-
per element being bent to provide an integral
cam surface projecting downwardly and laterally
over the base portion thereof, a bolt having its

threaded shank projecting upwardly through the

base portions of said elements to rigidly attach
the same to a suitable support, and a nut hav-
ing threaded engagement with said shank for
vertical adjustment relatively thereto, said nut
having a peripheral cam surface for cooperation
with the cam surface first mentioned to provide
for movement of one of said vertical portions to-
- ward and from the other.

2. In a support for blade-type fuse terminals,
in combination, a pair of elements formed of
strip sheet metal and bent to substantially L-
shape in vertical cross section, the base portion
of one element being positioned upon the base
portion of the other and rigidly connected there-
to, the vertical portions of said elements being
normally spaced apart to accommodate a fuse
blade terminal therebetween, one of said ele-
ments having integral flanges on opposite sides
thereof and arranged to span the distance be-
tween the vertical portions of said elements, the
upper edge portions of said flanges being adapted
to act as stops to limit the degree of downward
insertion of a fuse blade terminal, the vertical
portion of the upper element being bent to pro-
vide an integral cam surface projecting down-
wardly and laterally over the base portion there-
of, a bolt having its threaded shank projecting
upwardly through the base portions of said ele-
ments to rigidly attach the same to a suitable
support, and a nut having threaded engagement
with said shank for vertical adjustment rela-
tively thereto, said nut having a peripheral cam
surface for cooperation with the cam surface first
mentioned to provide for movement of one of said
vertical portions toward the other.

3. In a support for blade-type fuse terminals,
in combination, a pair of elements formed of strip
sheet metal and bent to substantially L-shape
in wvertical cross section, the base portion of one
element being positioned upon the base portion of
the other and rigidly connected thereto, the ver-
tical portions of said elements being normally
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spaced apart to accommodate a fuse blade termi-

- nal therebetween, one of said elements having
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integral flanges on opposite sides thereof and ar-
ranged to span the distance between the vertical
portions of said elements, the upper edge portions
of said flanges being adapted to act as stops to
limit the degree of downward insertion of a fuse
blade terminal, said flanges extending through-
out the length of the base portions of said ele-
ment and upwardly through a part of the length
of the vertical portion thereof, to thereby sub-
stantially strengthen said element and resist
bending of said vertical portion thereof, the ver-
tical portion of the upper element being bent
to provide an integral cam surface projecting
downwardly and laterally over the base portion
thereof, a bolt having its threaded shank project-
ing upwardly through the base portions of said
element to rigidly attach the same to a suitable
support, and a nut having threaded engagement
with said shank for vertical adjustment relatively
thereto, said nut having a peripheral cam sur-
face for cooperation with the cam surface first
mentioned to provide for movement of one of said
vertical portions toward and from the other.

4. In a support for blade-type fuse terminals,
in combination, a pair of stamped sheet metal
elements bent flatwise to substantially L-shape,
the base portion of one element being superim-
posed upon the base portion of the other element
and rigidly connected to the latter, the vertical
portions of said elements being normally spaced
apart a sufficient distance to permit ready inser-
tion of a fuse blade terminal therebetween, the
vertical portion of the inner element having a
cam surface formed integrally therewith and pro-
jecting laterally therefrom, and a separate cam’
member threadedly supported relatively to said
elements and adjustably movable relatively to
said cam surface to forcibly effect movement of
the vertical portion of said inner element toward
and to permit resilient movement thereof from an
inserted fuse blade terminal,

5. In a support for blade-type fuse terminals,
in combination, a pair of stamped sheet metal
elements bent flatwise to substantially L-shape,
the base portion of one element being superim-
posed upon the base portion of the other element
and rigidly connected to the latter, the vertical
portions of ‘said elements being normally spaced
apart a sufficient distance to permit ready inser-
tion of a fuse blade terminal therebetween, the
vertical portion of the inner element having a
cam surface formed integrally therewith and pro-
jecting laterally therefrom, a separate cam mem-
ber threadedly supported relatively to said ele-
ments and adjustably movable relatively to said
cam surface to forcibly effect movement, of the
vertical portions of said inner element toward
and to permit resilient movement thereof from
an inserted fuse blade terminal, said outer ele-
ment being of substantially channel-form in
transverse cross section throughout the base por-
tion and throughout a substantial portion of the
height of the vertical portion thereof to rigidify
and resist substantial outward bending of the lat-
ter under the force applied to said cam member.

6. In a support for blade-type fuse terminals,
in combination, a pair of stamped sheet metal
elements bent flatwise to substantially L-shape,
the base portion of one element being super-
imposed upon the base portion of the other ele-
ment and rigidly connected to the latter, the
vertical portions of said elements being normally
spaced apart a sufficient distance to permit ready
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insertion of a fuse blade terminal therebetween,
the vertical portion of the inner element having
- & cam surface formed integrally therewith and
projecting laterally therefrom, a separate cam
member threadedly. supported relatively to said
elements and adjustably movable relatively to
said cam surface to forcibly effect movement of
the vertical portion of said inner element toward
and to permit resilient movement thereof from
an inserted fuse blade terminal, and said outer
element being of substantially channel-form in
transverse.cross section throughout the base por-
tion and throughout a substantial part of the
height of the vertical portion thereof to rigidify
and resist substantial outward bending of the
.latter under the force applied by said cam mem-
. ber, the upper extremity of said channel afford-
ing parallel edge portions to positively.limit the
degree of insertion of a fuse blade terminal be-
tween said vertical portions of said elements.
7. In a supporting clamp for a fuse terminal of
the knife-blade type, in combination, a pair of
- cooperating clamping elements formed of sheet
metal of good electrical conductivity, each of said
.elements being of sﬁbstantially L-shape, the
.. ‘base portion of one element being superim-
posed upon the base portion of the’ other, the
* vertical portion of said one element being sub-
stantially parallel to the corresponding portion
of the other and normally spaced from the latter
a distance slightly greater than the thickness of
a knife-blade fuse terminal to be associated
therewith, said vertical portion having a down-
wardly and outwardly inclined cam formed in-
tegrally therewith, means. for rigidly securing
said clamping elements to a suitable " support,
and a cam member threadedly supported rela-
tively to said clamping elements and vertically
adjustable relatively to said first mentioned cam,
. for the purpose set forth.
8. In a support for blade-type fuse terminals,
In ‘combination, a resilient clamping element
comprising a section of strip copper bent flatwise
to substantially L-shape, the horizontal base
portion of said element having an upwardly ex-
truded and tapped opening formed therein, the
vertical portion of said element having g pair of
relatively widely spaced upper parallel vertical
slits and a pair of relatively narrowly spaced
lower parallel vertical slits with transverse con-
necting slits, the area defined by said slits being
bent out of the plane of said vertical portion to
provide a downwardly and outwardly inclined
cam portion of segmental form in transverse
cross section and a downwardly and inwardly in-
clined strut formed Integrally with said cam
portion to reinforce the latter, a second element
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verted frusto-conical form for cooperation with
said cam portion aforementioned, and said nut
being formed at the upper end thereof to facili-
tate vertical adjustment thereof by a suitable
tool with respect to said bolt shank.

9. In a support for blade-type terminals, in
combination, a resilient clamping element com-
prising a section of strip copper bent fatwise to
substantially L-shape, the horizontal base por-
tion of said element having.an upwardly ex-
truded and tapped opening formed therein, the
vertical portion of said element having a pair of
relatively widely spaced upper paraliel vertical
slits and a pair of relatively narrowly spaced lower
parallel slits with transverse connecting slits, the
area defined by said slits being bent out of the
plane of said vertical portion to provide a down-
wardly and outwardly inclined cam portion of
segmental form in transverse cross section and
a downwardly and inwardly inclined strut formed
integrally with said cam portion to reinforce the
latter, a second element comprising a section of
relatively wider strip copper punched and bent

. Hatwise to substantially L-shape, said last men-
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comprising a section of relatively wider strip

copper punched and bent flatwise to substan-
tially L-shape, said last mentioned element be-
ing of channel form in transverse cross section
throughout the base portion and throughout a
part of the height of the vertical portion thereof R
.the base portion of said last mentioned element
‘having an opening formed therein to provide
clearance for a securing bolt; 8 headed bolt hav-
ing its threaded shank extending upwardly
through an insulating base, through said clear-
ance opening and through the tapped opening in
sald first mentioned element to rigidly secure
the same to said base, said bolt shank extending
upwardly a substantial distance beyond the base
portion of said first mentioned element, a nut
having threaded engagement with said bolt
shank, said nut having an exterior surface of in-
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tioned element being of channel form in trans-
verse cross section throughout the base por-
tion and throughout a part of the height of
the vertical portion thereof, the base portion
of said last mentioned element having an open-
ing formed therein .to provide clearance for
& securing bolt, the base portion of said first
mentioned element being superimposed upon the
base portion of said last mentioned element and
said base portions being integrally connected by
spot welding, a headed bolt having its threaded
shank extending upwardly through an insulating
base, through said clearance opening and through
the tapped opening in said first mentioned ele-~
ment to'rigidly secure the same to said base, said
bolt shank extending upwardly a substantial dis-
tance beyond the base portion of said first men-~
tioned element, a nut having threaded engage-
ment with said bolt shank, said nut having an
exterior surface of inverted frusto-conical form
for cooperation with said cam portion afore-
mentioned, and said nut having a kerf formed
therein at the upper end thereof to facilitate
vertical adjustment thereof by a screwdriver or
the like with respect to said bolt shank.

10. In a supporting clamp for a fuse terminal
of the knife-blade type, in combination, cooper-
ating clamping elements formed of sheet metal
of good electrical conductivity, each of said ele~
ments being of substantially L-shape, the ver-
tical portion of one of said elements being sub-
stantially parallel to the corresponding portion
of the other and normally spaced from the latter
a distance slightly greater than the thickness of
a knife-blade fuse terminal to be associated
therewith, said vertical portion having a down-

© wardly inclined cam formed ir;tegrally therewith,
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means fer rigidly securing said clamping elements
to a suitable support, and a cam member threads
edly supported relatively to said tlamping ele-
ments and vertically adjustable relatively to said
first mentioned cam, for the purpose set forth.

11. In a supporting clamp for a fuse terminal
of the knife-blade type, in combination, a pair of
cooperating clamping arms formed of sheet met-
al of good electrical conductivity, said arms be-
ing arranged in substantially parallel relation-
ship to and normally spaced from each other a
distance slightly greater than the thickness of a
knife-blade fuse terminal to be associated there-
with, a downwardly inclined cam on one of said
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arms, means for securing said arms to a suitable
support, and & cam member threadedly supported
relatively to said arms and adjustable relatively
to said first mentioned cam, to effect movement
of the arm associated therewith toward, or to
permit movement thereof from, the other arm
of sald pair.

12, In a supporting clamp for a fuse terminal
of the knife-blade type, In combination, a pair
of cooperating clamping arms formed of sheet
metal of good electrical conductivity, said arms
being positioned approximately vertically in sub-
stantially parallel relationship to each other and
normally spaced apart a distance slightly great-
er than the thickness of a knife-blade fuse ter-
‘minal to be associated therewith, said arms hav-
ing integral portions bent to extend laterally at
right angles thereto in overlying relationship
one to the other, said portions being rigidly con-
nected with each other, means penetrating said
portions for rigidly securing the same to a suit-
able support, an outwardly inclined cam carried
by one of sald arms, and a cam member -having
threaded engagement with sald securing means
and adjustable relatively to said first mentioned
cam, to forcibly effect clamping movement of one

. arm toward the other or to permit said one arm
to move away from the other, for the purpose set
forth.

13. In a support for blade-type fuse terminals,
in combination, a pair of elements formed of
strip sheet metal and bent to substantially L-
shape in vertical cross section, the base portion
of one element being positioned upon the base
portion of the other and rigidly connected there-
to, the vertical portions of said elements being
normally spaced apart to accommodate a fuse
blade terminal therebetween, the vertical por-
tion of the upper element being bent to provide
an integral cam surface projecting downwardly
and laterally over the base portion thereof, a bolt

* having its threaded shank projecting upwardly
through the base portions of said elements to
rigidly attach the same to a suitable support, a
nut having threaded engagement with the upper
end portion of said shank for vertical adjust-
ment relatively thereto, said nut having a periph-
eral cam surface for cooperation with the cam
surface first mentioned to provide for movement
of one of said vertical portions toward and from
the other, and said nut including an internally
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threaded downward extension of reduced size in
transverse cross section, sald downward exten-
sion being adapted to clear said first mentioned
cam surface and to insure a relatively large de-
gree of threaded connection of said nut with said
shank in all positions of engagement of said
peripheral cam surface with said first mentioned
cam surface.

14. In a support for blade-type fuse terminals,
in combination, a pair of elements formed of
strip sheet metal and bent to substantially L-
shape in vertical cross section, the vertical por-

" tions of said elements being normally spaced
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apart to accommodate a fuse blade terminal
therebetween, the vertical portion of one ele-
ment being bent to provide an integral cam sur-
face projecting over the base portion thereof, a
bolt having its threaded shank projecting up-
wardly through the base portions of said elements
to rigidly attach the same to a suitable support,
and a nut having threaded engagement with said
shank Jor vertical adjustment relatively there-
to, said nut having a cam surface for cooperation
with the cam surface first mentioned to provide
for movement of one of said vertical portions to-
ward the other.

15. In a support for’ bla.de type fuse terminals,
in combination, a pair of elements formed of
strip sheet metal and bent to substantially L-
shape in vertical cross section, the vertical por-.
tions of said elements being normally spaced
apart to accommodate a fuse blade terminal
therebetween, one of said elements having in-
tegral flanges, the upper edge portions of said
flanges being adapted to act as stops to limit the

- degree of downward insertion of a fuse hlade

terminal, the vertical portion of the other ele--
ment being bent to provide an integral cam sur-
face projecting laterally over the base portion
thereof, a bolt having its threaded shank pro-
jecting upwardly through the base portions of
said elements to rigidly attach the same to a
suitable support, and a nut having threaded en-
gagement with said shank for vertical adjust-
ment relatively thereto, said nut having a cam
surface for cooperation with the cam surface
first mentioned to provide for movement of one
of said vertical portions toward the other.

RALPH A. MILLERMASTER.
ALEX A. WRITZMANN.




