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This invention relates to multiple fuses, and is par 
ticularly directed to structures for economically replac 
ing fusible elements in an electrical circuit. 
The usual cartridge fuse ‘comprises a cylinder of insulat 

ing material with metal caps at each end and with the 
fusible element suspended in the cylinder between the 
caps. The conventional cartridge fuse block has strong 
clips for receiving the capped ends of the cartridge. By 
necessity, the clips are usually strong to make su?icient 
pressure contact with the caps to insure against open cir 
cuiting because of corrosion or vibration. The standard 
automobile fuse and fuse block are good examples of this 
type of fusing element. Unfortunately, the clips are usu 
ally so tight that the ‘cartridge is often broken when being 
removed or inserted. 

Multiple fuses for power purposes heretofore have 
elaborate structures to move the new fuse element into 
circuit and to then tighten the newly made contacts. Such 
structures usually require the power source to be disabled 
when dangerous voltages are involved, and are much too 
costly and heavy for communication equipment. 
The objective of this invention is to provide an im 

proved multiple fuse structure. 
A more speci?c object of this invention is an improved 

multiple fuse which is easy to replace, requires no inter 
ruption of the power source, is simple and inexpensive in 
construction, and yet obviates the possibility of loose 
contacts. 
The objects of this invention are attained by printing 

the fusible elements on an insulating board, cutting a slot 
through the board across the fusible elements, and then 
selectively and successively connecting the fuse elements 
in circuit by a speed nut threaded on the end of a stud 
bolt through the slot. By loosening the bolt the speed 
nut can be shifted along the slot to selectively make con 
tact with the fusible elements. 

Other objects and features of this invention will be 
come apparent as the following description proceeds, and 
the features of novelty which characterize this invention 
will be pointed out with particularity in the claims annexed 
to and forming a part of this description. The following 
description is made in connection with the accompanying 
drawing, in which: 

Fig. 1 is a plan view of a multiple fuse block embody 
ing this invention, 

Fig. 2 is a sectional view taken on line 2-2 of Fig. 1, 
and 

Fig. 3 is an enlarged detail view of a blank of one speed 
nut embodied in this invention. . 

In Fig. 1 is shown the sheet 1 of thin insulating board 
which may comprise any of the commercially obtainable 
insulating boards, of which polyethylene, polystyrene, and 
“Te?on” are examples. Bonded to the face of the board, 
shown in Fig. 1, is a pattern of a thin metal lamina or 
sheet of the type familiar to the printed circuit art. The 
printed circuit may be made by spraying a paint contain 
ing powdered metal through a suitable mask to produce 
the desired outline on the board. When dried and baked, 
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the coating produces a good electrical conductor. Alter 
natively, an overall conductive sheet of, say, copper may 
be bonded to the sheet, and the desired pattern made by 
protecting selected portions with exposed photoresist and 
by etching away in an acid or caustic solution the nude 
sired portions of the copper sheet. Because of the thin 
ness of the conductive material, the printed circuitry can 
be referred to as being essentially two-dimensional. 

In Fig. 1, the printed circuit pattern comprises ter 
' minal members 2 and 3 which make electrical contact with 
posts 4 and 5 staked into the board, making good elec 
trical contact with members 2 and 3, respectively, as 
shown. Connected with member 3 are a plurality of 
printed lines comprising elongated, narrow fusible ele 
ments 6a, 6b, 6c, etc., terminating at one end in element 3 
and at the other end, respectively, in contact plates 7a, 
7b, 7c, etc. The fusible elements are preferably spaced 
and parallel and the contact plates 7 arerarranged in a 
line parallel to one edge of element 2. To increase the 
electrical length of the fusible elements without increas 
ing-the overall distance between their ends, the elements 
may be printed in a zig-zag form. Increased length, fur 
ther, serves to reduce end cooling effects. 

According to an important and characteristic feature of 
this invention, the slot 8 is cut, as by die stamping, 
through the board and between the opposed edges of ele 
ment 2 and terminal plates 7. As better shown in Fig. 2, 
the stud bolt 9, with the shoulder 10 and knurled head 11, 
extends through the slot 8. t 
The threaded end of the bolt engages a bridging contact 

element which selectively connects the plates 7 to the 
common terminal plate 2. In the example shown, the 
bridging element comprises the speed nut 13 with a center 
hole 12 for receiving the threaded end of bolt 9. The 
speed nut is preferably of the commercially available “Tin 
nerman” type. Such a nut is stamped from thin metal, 
the stamping being of the outline best shown in Fig. 3, and 

- being, desirably, of spring steel. The stamping comprises 
two ears 14 and 15, formed centrally on opposite sides 
of the elongated body of the blank. Two parallel slots 16 
and 17 are lanced tangentially with the hole 12 as shown, 
thus producing two inwardly extending opposed tongues 
18 and 19. The diameter of the hole 12 and the distance 
between the opposed edges of tongues 18 and 19 is slightly 
less than the root diameter of the threaded stud bolt to be 
used. When the bolt is forced into the nut, tongues 18 
and 19 ?ex outwardly as shown in Fig. 2. In operation 
when the threads draw the tongues, the outer ends of the 
sheet 13 are forcibly biased against the engaging surface 
of the sheet 2 and plate 7. It is found that an unusually 
good contact can thus be made with the printed circuit 
metal. 
As shown in Fig. 2, cars 14 and 15 are bent to a posi 

tion substantially normal to the plane of the speed nut, 
and extend into slot 8 to keep the nut in the proper rota 
tional position across the slot. 

Preferably the outer end of the stud bolt is cast in a 
knurled head 11 of insulating material of su?icient 
strength to manipulate the stud bolt, and of sufficient elec 
trical insulating properties to protect the operator from 
any dangerous operating voltages. When one of the 
fusible elements 6 is fractured by an overload current, it is 
merely necessary to loosen the nut and stud bolt and shift 
to a new fusible element. Markings or indicia on the 
panel under the knurled head 11 may be employed to indi 
cate the proper lateral position to which the bolt must be 
shifted to engage a new contact plate 7. The markings 
may be supplemented with detents to aid in ?nding the 
proper position. 
Where the printed circuit plating is of standardized 

thickness, it is comparatively easy to control the width of 
fuse strips 6 to carry a maximum predetermined current 
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before fracturing. Conveniently, several fuses of di?er 
ent current capacities may be printed on a single board 
as suggested in Fig. 1. The groups of multiple fuses are 
arranged side-by-side opposite the common terminal plate 
‘2,, and the several slots are cut ,end-to-end. The knobs 
'11, then, are orderly arranged on the reverse .or front of 
the panel and may be marked to indicate the circuits they 
serve. It is to be noted no metal parts of the fuses are 
exposed to the front of the panel. Such a panel is small, 
compact and very serviceable in communication equip 
ment where fuses of many sizes are required. ‘In auto 
mobile wiring systems vis another highly useful applica 
tion of the multiple fuses of this invention. 
While we have shown and described a speci?c embodi 

ment of our invention, other modi?cations will readily 
occur to those skilled in the art. For example, many 
substitutes can be devised for performing the switching 
function of the detachably secured nut 13 and bolt 9. 
We do not, therefore, desire our invention to be limited 
to the speci?c arrangement shown and described, and we 
intend in the appended claims to cover all modi?cations 
Within the spirit and scope of our invention. 
What is claimed is: 
1. A multiple fuse comprising a board of electrical in 

sulating material, a two-dimensional conductive printed 
circuit pattern bonded to said board, said pattern con 
sisting of a plurality of parallel spaced printed fuse lines 
of predetermined current carrying capacity, said capacity 
being less than the current capacity of connected lines, a 
slot through said board and normal to said fuse lines, a 
bridging contactor across said slot and a bolt slidable along 
said slot and threadably engaging said bridging contactor 
to releasably tighten said contactor on selected fuse lines. 

2. _A multiple fuse comprising a board of electrical in~ 
sulatiug material, an elongated slot through the board, 
printed circuit contacting plates aligned along oneside of 
said slot, printed fuse elements of predetermined cross 
section and current-carrying capacity communicating, 
respectively, with said plates, the opposite ends of said 
elements communicating with a common terminal plate, 
a second common terminal plate along the opposite side 
of said slot, and means extending through and slidable 
along said slot to selectively electrically connect said con 
tacting plates to said common plate. 
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3. A multiple fuse comprising an insulated board, an 
elongated slot through said board, a threaded bolt, with 
a nut, extending through, slidable along, and detachably 
engaging the sides of said slot, a ?rst terminal plate along 
one side of said slot and underlying said nut, a plurality 
of fusible elements bonded to said board with connected 
terminals spaced along the other side of said slot and 
underlying said nut, .the other ends of each element being 
connected to a second terminal plate. 

4. A multiple fuse comprising an insulating board, an 
elongated straight slot in said board, a shouldered stud 
bolt extending through said slot, a knurled knob of insulat 
ing material on one end of said bolt, a nut threadably en 
gaging the other end of said bolt, a terminal plate bonded 
to the side of the board underlying said nut, a plurality 
of fusible elements bonded to said side of the board, one 
end of each element being connected to a common termi 
nal and the other end of each element being disposed 
along said slot and selectively engageable by said nut. 

5. 'In printed circuit devices, a plurality of side-by-side 
printed metallic'lines bonded to an insulating board, said 
lines terminating at an end, respectively, in printed contact 
plates, and terminating at their other ends in a series of 
printed common terminal strip, said lines being of prede 
termined width and current carrying capacity, said capac 
ity being‘less than the capacity of said contact plates or of 
said common terminal strip, and a slot through said board 
parallel to said series of printed contact plates. 
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