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UNITED STATES PATENT OFFICE . 
2,249,178 
FUSE 

william O. Schultz, south Milwaukee, wis, as 
signor to Line Material Company, South Mil 
waukee, Wis, a corporation of Delaware REISSUED 
Application April 24, 1939, Serial No. 269,613 

(C. 200-16) 16 Claims. 

This invention relates to fuses and is particu 
larly directed to, an expulsion type of drop-out 
fulse. 

Objects of this invention are to provide a 
novel type of fuse device which may be of the 
housed type, and in which a fuse tube normally 
completes a circuit between upper and lower con 
tacts and, upon blowing, ejects the fuse link and 
also slides downwardly so that a part of it pro 
jects below the lower portion of the housing giv 
ing an indication that the fuse has blown. 

Further objects of this invention are to pro 
vide a slidable type of drop-out fuse in which 
novel means are provided for very quickly and 
forcibly extracting any remainingunburned por 
tion of the fuse link, such means causing the fuse 
link to be withdrawn substantially in line with 
the fuse tube, thereby overcoming any tendency 
of sticking due to the link dragging Over the end 
of the tube, and also permitting the use of rela 
tively stiff fuse link leaders. 
In greater detail, further i objects are to pro 

vide a flip-out and fuse tube releasing device 
which is so made that it quickly and forcibly 
ejects the unburned portion of the fuse link, 
thereby causing a quick interruption of the cir 
cuit within the fuse tube itself, and which there 
after releases the fuse tube and allows the fuse 
tube to slide downwardly to inoperative position 
out of the electric circuit. 

Further objects are to provide a fuse con 
struction in which a quick operating flip-out 
device is provided for withdrawing any remain 
ing portion of the fuse link, in which this flip 
out device, due to the momentum acquired by it 
in fuse extracting motion upon rupture of the 
fuse link, transmits force to a retaining lever by 
the momentum of the flip-out device itself and 
assists in rocking the lever to fuse releasing posi 
tion, the lever being biased towards fuse releasing 
position by the weight of the fuse tube and by 
the pressure of an upper spring contact. 

Further objects are to provide a construction 
in which the flip-out device acts as a spring cush 
ioning means for taking up any slack in the fuse 
link after refusing and which acts as a cushion 
ing member when the door of the fuse device is 
suddenly closed, thereby preventing the trans 
mission of any undue stress to the fuse link 
itself. 

Further objects are to provide a drop-out fuse 
of the sliding type which is so constructed that 
there is no chance of the fuse sticking in place 
after the fuse link has been ruptured, in which 
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drawal of the fuse link occurs on either heavy 
or light overloads, and in which this operation 
is performed very quickly. • 
An embodiment of the invention is shown in 

the accompanying drawings in which: 
Figure 1 is an elevation of the device, partly 

in section, showing the fuse in operative position. 
Figure 2 is a sectional view on the line 2-2 

of Figure 1. ??? 
Figure 3 is a face view of the lower portion of 

the door and the associated parts detached from 
the housing. . 

Figure 4 is a side elevation of the device. 
Figure 5 is a bottom plan view of the structure. 
Figure 6 is a sectional view on the line 6-6 

of Figure i. 
Figure 7 is a view of the lower portion of 

Figure 1, showing the parts as they appear after 
the fuse has blown. rw 

Referring to the drawings, it will be seen that 
, the fuse comprises a casing of porcelain or 
other suitable material which is provided with 
hooks 2, see Figure, adjacent its lower portion. 
The hooks removably receive the headed trun 
nions 3 of a door 4 formed of suitable insulating 
material, such as a phenolic condensation prod 
uct. The door is provided with an eyelet portion 
5 by means of which it may be opened or closed, 
and with a web 6 on its inner side having a 
rounded portion to accommodate the upper cap 
of the fuse tube 8. 
The housing carries an upper terminal mem 

ber indicated generally at 9 and a lower ter 
minal member indicated generally at 0. The 
upper and lower terminal members are provided 
with conductor receiving portions, as shown, and 
the conductors may extend outwardly through 
the usual apertures in the sides of the housing. 
The housing is provided with any suitable 

means, such as indicated at , whereby it may 
be attached to a support. The upper terminal 
or contact is provided with a contact spring 2 
which may be formed of laminated structure, 
as shown, and one end of the spring may be 
folded over, as indicated at 3 in Figure 1. The 
spring has a flat lower portion that bears firmly 
against the upper flat face of the cap of the 
upper contact of the fuse tube. This upper ter 
minal is also provided with a pair of relatively 
heavy spring arms 14, as shown in Figure 2, and 
these arms are provided with inwardly depressed 
portions 5 which fit around in front of the up 
per cap of the fuse tube. The arms do not 
bind against the upper cap of the fuse tube. 

a complete interruption of the circuit and with- 55 However, they assist in holding the door in closed 
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position and guard against the door being jarred 
open even if the device is mounted on a Support . 
subject to considerable vibration. 
The door is also held closed by the lower spring 

arms, or contact members 6 which have slightly 
inturned ends T, as shown in Figure 6. The 
Spring arms 6 may be formed of laminated struc 
ture, as shown in Figure 6. 
The door rigidly carries a lower contact block 

or sleeve 8, see Figures 1, 3, 6 and 7. This sleeve 
or lower contact of the fuse tube is provided 
with bevelled portions 9 to assist in spreading 
the Spring arms 6 of the lower termina mem 
ber. The contact 8 is also provided with a 
rearwardly projecting ear 20 which is positioned 
beneath a forwardly projecting, overhanging ear 
2 carried by the lower terminal to provide a 
stop for resisting the tendency towards upward 
recoil when the fuse blows. 
The lower contact 8 carries a U-shaped lever 

22, see Figures 1, 3 and 7, which lever in turn piv 
otally carries a flip-out device 23, see particu 
larly Figures 1 and 7. The flip-out device is 
mounted upon a pivot pin 24 extending across the 
lower portion of the lever 22, and a spring 25 is : 
loosely coiled about the pin and bears against the 
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flip-Out and against a portion of the lever urging 
the flip-out towards clockwise rotation, as viewed in Figure 1. 
The flip-out is preferably provided with a 

slightly rounded front edge portion 26 and with 
a rounded rear edge portion 27, and with a pair of 
lips 28 on opposite sides of the rear edge portion 
These lips are adapted to engage the laterally 
projecting bottom side portions 22 of the lever 
22 after the flip-out has operated, as shown in Figure 7. 
The contact sleeve 8 is provided with stops 8' 

for limiting the outward motion of the lever 22. 
The lever 22 is provided with shouldered por 

tions 29 on opposite sides thereof which are nor 
mally positioned below the stops or downwardly 
projecting portions 30 of the sleeve 8. 
The fuse tube 8 is provided with an upper fer 

rule 3 which is screw-threaded thereon and 
which is externally threaded to receive the upper 
cap 7... which constitutes the upper contact of the 
fuse tube. At an intermediate portion the fuse 
tube carries a metal ferrule 32 which is provided 
with tapered upper and lower portions as shown 
in Figures 1 and 7. This metal sleeve loosely and 
slidably fits within the sleeve 8 fixedly carried 
by the door. It is provided to prevent any possi 
bility of binding of the fuse tube within the sleeve 
8 in the event the fuse tube should swell, and 

insures free sliding of the fuse tube, through the 
sleeve under all conditions, 

Normally the fuse tube is held in place in its 
upper position, as shown in Figure 1, by means 
of a fuse link which includes the fusible section 
3 and a leader 34. The leader extends outward. 

ly through the bottom open end of the fuse tube. 
and is guided through the notch 35 formed in 
the bottom marginal portion of the fuse tube and 
extends over the flipper 23 and upwardly to a 
position below the thumb screw 36, the thumb 
screw 36 being. Screwed on a threaded stem 37 
rigidly carried by the lower contact or sleeve 8. 

. . The sleeve 32 is locked to the fuse tube by a transversely , extending pin 38 which passes 
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The pin 38 normally bears against the shoul 
dered portion 29 of the lever 22. It is to be noted, 
however, that the pivot point 39 of the lever 22 is 
spaced laterally from the shouldered portion 2. 
so that when the tube is freed by rupture of the 
fuse link, the weight of the tube together with the 
Spring pressure exerted by the upper contact 
spring f2 will rock the lever 22 to the left, as 
viewed in Figure 1, and thus release the tube for 
downward sliding motion, the final position of the 
parts being shown in Figure 7. 

It is to be noted particularly that the flipper 23 
in rocking about the pin 24, causes its outer or 
free end adjacent the botton of the fuse tube to 
rock substantially straight downwardly for a por 
tion at least of its stroke and consequently it is 
possible to use stiffer leaders with this construc 
tion as it does not require the making of a sudden 
bend in the link when the flipper operates, par 
ticularly in the early portion of the stroke of the 
filipper. 
Additionally, it is to be noted that the flipper 

executes a very quick stroke and quickly inter 
rupts the circuit within the fuse tube and forci 
bly withdraws the remaining portion of the fuse 
link and avoids any tendency of sticking or bind 
ing of the leader at the lower end of the fuse tube 
for, as stated, the flipper executes a stroke which is substantially downwardly with reference to the 
lower end of the fuse tube and thereby projects 
the link in substantial alignment with the fuse 
tube, 

It is to be noted further as shown in the dotted 
line position of Figure 7, that the momentum of 
the flipper when the flipper is brought to rest by 
the contacting of its fingers 28 with the adjacent 
portion of the lever 22, assists in throwing the 
lever 22 to the left, as viewed in Figure 7, and as 
shown in dotted lines, so that this action assists 
the action of the fuse tube in disengaging itself 
from the lever 22. 
A further advantageous result from this con 

struction is due to the fact that inevitably there 
is some slack in the fuse link when it is clamped 
beneath the clamp thumb screw 36. Therefore, 
if there is any shock imparted to the link by 
Slamming the door shut, the flip-out device acts 
as a Spring buffer. to relieve or cushion any shock 
to the fuse link. 

It will also be seen that the flipper operates 
immediately prior to the sliding downwardly of 
the tube and as there is very little inertia to the 
flipper in comparison to the inertia to the other 
parts, it is obvious that the flipper will execute a 
very quick stroke and quickly interrupt the cir 
cuit in the fuse tube prior to the breaking of the 
circuit by the motion of the upper contact Cap 

downwardly away from the upper contact Spring 2. . 
While the flip-out device has been illustrated . 

as employed with a sliding type of drop-out. 
fuse tube, it is obvious that it can be employed 
with other types. It is obvious that the flip-out 
device can be employed whether the construction 
involves a housed or an unhoused type of tube. .. 
Further, the flip-out device if desired may be 
carried on the pivot link which pivot link is 
pivotally carried by supports at its lower end and 

70. 
i through the sleeve and through a notched por- : 
tion of the fuse tube, not shown, and which has 
inturned ends to prevent its lateral displacement. 
The inturned ends are most clearly shown in Fig 
ure 5. 75 

is pivoted to the fuse tube at its upper end. This 
ilast construction is specifically claimed in my co 
pending application Serial No. 307350, fled De 
cenper 4, 1939, for Fuses. . 
Ahough this invention has been described in 

considerable detail, it is to be understood that 
such description is intended as illustrative rather 
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than limiting, as the invention may be variously 
embodied and is to be interpreted as claimed. 
I claim: · 
1. A drop-out fuse comprising supporting 

means having a stationary upper contact and a 5 
lower contact, a fuse tube having an upper con 
tact normally engaging said stationary upper 
contact and having an open lower end, a fuse 
dink extending from the upper contact of said 
fuse tube outwardly from the open end and elec 
trically connected to said lower contact, said 
fuse tube being movably supported from said 
support and movable from operative to inopera 
tive position, movable latching means adjacent 
the lower portion of said fuse tube for normally 
holding said fuse tube against motion from op 
erative to inoperative position, and a flip-out 
device carried by said latching \means and over 
which said fuse ink is looped, said flip-out device 
being biased towards fuse link extracting motion 
and having motion with respect to said latching 
means independently of any motion of said latch 
ing means. / ? 

2. A drop-out fuse comprising ?upporting 
means having a stationary upper contact and a 
lower contact, a fuse tube having an upper con 
tact normally engaging. said stationary upper 
contact and having an open lower end, a fuse 
link extending from the upper contact of said 
fuse tube outwardly from the open end and elec 
trically connected to said lower contact, said 
fuse tube being movably supported from said 
supporting means, movable latching means ad 
jacent the lower portion of said fuse tube for 
normally holding said fuse tube against motion, 
a flip-out device pivoted on said latching means 
and engaging a portion of said fuse link, and a 
spring urging said flip-out device towards fuse 
link extracting motion, said flip-out device with 
drawing any unburned portion of said fuse link 
outwardly from said fuse tube substantially in 
line with said fuse tube. 

3. A drop-out fuse comprising supporting 
means having a stationary upper contact and a 
lower contact, a fuse tube having an upper con 

- tact normally engaging said stationary upper 
contact and having an open lower end, a fuse 
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link extending from the upper contact of said 
fuse tube outwardly from the open end and elec 
trically connected to said lower contact, said 
fuse tube being movably supported from said 
support, movable latching means adjacent the 
lower portion of said fuse tube for normally 
holding said fuse tube against motion, a flip-Out 
device pivoted to said latching means, and a 
spring engaging said flip-out device and said 
latching device and urging said flip-out device 
towards motion with reference to said latching 
eas. ... ' 

4. A drop-out fuse comprising a support hav 
ing an upper stationary contact and having a 
lower contact, a fuse tube slidably mounted in 
said lower contact and having an upper contact 
normally engaging the upper contact of said 
support and movable away therefrom when said 
fuse tube slides downwardly, a latching lever, 
normally restraining said fuse tube against slid 
ing, a spring biased fip-out lever pivoted on said 
latching lever, and a fuse link extending from 
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3 
a lower contact, a fuse tube slidably mounted. 
in said lower contact and having an upper con 
tact adapted to normally engage the upper sta 
tionary contact and movable away from said 
upper stationary contact when said fuse tube 
slides downwardly, said fuse tube having an open 
lower end and having a projecting portion, a 
latching lever mounted on said lower contact 
and normally engaging said projecting portion 
to restrain said fuse tube against sliding mo 
tion, a spring urged flip-out lever pivotally 
m0Unted om said latching lever and located adja 
cent the lower portion of said fuse tube, and a 
fuse link extending from the upper stationary 
contact of said fuse tube to said lower contact 
and looped over said latching lever and said 
flip-out lever. 

6. A drop-out fuse construction comprising a 
support having an upper stationary contact and 
having a lower contact, a fuse tube slidable 
through said lower contact and having project 
ing portions on opposite sides of said fuse tube, 
a U-shaped latching lever pivoted to said lower 
contact and having shoulders on opposite sides. 
normally engaging said projecting portions and 
restraining said fuse tube against sliding motion, 
a fip-out lever pivoted adjacent the lower por 
tion of said latching lever, a spring between said 
latching lever and said flip-out lever urging said 
flip-out lever towards outward motion, and a fuse 
link extending from the upper contact of said 
fuse tube to the lower contact and looped over 
said flip-out lever, said flip-out lever having a 
free end adjacent the lower portion of said fuse 
tube for extracting any remaining portion of the 
fuse link in a direction substantially in line with 
said fuse tube. 

7. A drop-out fuse construction comprising an 
upper and a lower contact, a fuse tube slidably 
mounted with reference to said contacts, a fuse 
link normally electrically joining said contacts 
and extending through said fuse tube and out 
wardly from the lower end of said fuse tube, a 
pivotally mounted latching lever having shoulder 
means, projecting means carried by said fuse 
tube and normally engaging the shoulder means 
of said pivoted latching lever, a flip-out lever 
pivotally mounted adjacent the lower end of said 
latching lever and over which said fuse link is 
looped, and a spring between said latch lever 
and said pivoted flip-out lever urging said pivoted 
flip-out lever towards fuse link extracting no 
tion, said flip-out lever having a portion adapted 
to engage said latching lever upon completion 
of the outward stroke of such flip-out lever, 
whereby the momentum of said flip-out lever 
will tend to rock said latching ever to releasing 
position. r. w - 

8. A drop-out fuse construction comprising a 
support having a stationary upper contact and 
having a lower contact, a fuse tube slidably 
mounted within said lower contact and having 
an open lower end and a closed upper end pro 
vided with an upper contact normally engaging 
said stationary upper contact, a latching lever, 
said fuse tube and said latching lever having 
normally interengaging parts to restrain said 

the upper contact of said fuse tube through said 70 
fuse tube to said lower contact and secured to 
said lower contact, said link being looped over 
said flip-out lever. 5. A drop-out fuse construction comprising a 
support having an upper stationary contact and 75 

fuse tube against sliding motion, said latching 
lever being pivoted to said lower contact at a 
point spaced from said interengaging parts, 
whereby the weight of said fuse tube tends to 
rock said latching lever to latch releasing posi 
tion, a spring biased flip-out lever pivotally 
mounted on the lower portion of said latching 
lever, and a fuse link extending from the upper 

  



4. 
contact of said fuse tube outwardly from the 
lower end thereof to the lower contact and looped 
over said flip-out lever. 

9. A drop-out fuse construction comprising a 
Support having a stationary upper contact and 
having a lower contact, a fuse tube slidably 
mounted within said lower contact and having 
an open lower end and a closed upper end pro 
vided with an upper contact normally engaging 
said stationary upper contact, a latching lever, 
said fuse tube and said latching lever having 
normally interengaging parts to restrain said 
fuse tube against sliding motion, said latching 
lever being pivoted to said lower contact at a 
point spaced from said interengaging parts, 
whereby the weight of said fuse tube tends to 
rock said latching lever, to latch releasing posi 
tion, a spring biased flip-out lever pivotally 
mounted on the lower portion of said latching 
lever, and a fuse link extending from the upper 
contact of said fuse tube outwardly from the 
lower end thereof to the lower contact and looped 
over said flip-out lever, said flip-out lever having 
a quick fuse link extracting motion independent 
of the motion of said latching lever. 

10. A drop-out fuse construction comprising a 
support having a stationary upper contact and 
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having a lower contact, a fuse tube slidably 
mounted within said lower contact and having 
an open lower end and a closed upper end pro 
vided with an upper contact normally engaging 
said stationary upper contact, a latching lever, 
said fuse tube and said latching lever having 
normally interengaging parts to restrain said 
fuse tube against sliding motion, said latching 
lever being pivoted to said lower contact at a 
point spaced from said interengaging parts, 
whereby the weight of said fuse tube tends to 
rock said latching lever to latch releasing posi 
tion, a spring biased flip-out lever pivotally 
mounted on the lower portion of said latching 
lever, and a fuse link extending from the upper 
contact of said fuse tube outwardly from the 
lower end thereof to the lower contact and looped 
over said flip-out lever, said flip-out lever having 
a quick fuse link extracting motion independent 
of the motion of said latching lever, and said 
latching lever being movable outwardly after 
said flip-out lever has operated to assist in the 
further extraction of any remaining portion of 
said fuse link upon rupture of the fuse link. 

- 11. A drop-out fuse construction comprising a 
support having an upper stationary contact and 
a lower contact, a fuse tube slidably mounted in 
said lower contact and having an upper contact 
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shouldered portions adapted to seat back of the 
inturned ends of the arms of said lower sta 
tionary contact, a fuse tube slidably carried by 
the contact of said door and having an upper con 
tact normally engaging the upper stationary con 
tact, a latching lever pivoted to the contact of 
Said door, said latching lever and sald fuse tube 
having interengaging portions normally restrain 
ing said fuse tube against sliding motion, a flip 
out lever carried by the latching lever and spring 
urged outwardly with reference to said latching 
lever, and a fuse link extending from the upper 
contact of Said fuse tube Over said flip-out lever . 
to the contact carried by said door. 

13. A housed type drop-out fuse comprising a 
housing having upper and lower stationary cons 
tacts, a door pivotally mounted on said housing 
and having a lower contact adapted to engage 
the stationary lower contact, a fuse tube shidably 
mounted in the contact of said door and having 
an upper contact adapted to engage the upper 
contact of said housing, at least one of the con 
tacts of said housing having inturned ends 
adapted to normally prevent opening of said door, 
a latching lever pivotally mounted on the con 
tact of said door, said latching lever and said - 
fuse tube having normally interengaging por 
tions, a spring pressed flip-out lever pivotally 
carried by the lower portion of said latching lever 
and having a free end positioned adjacent the 
lower end of said fuse tube, and a fuse link ex 
tending from the upper contact of said fuse tube 
Over said flip-out lever to the contact carried by 
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55 normally engaging said stationary upper contact, 
said fuse tube having laterally projecting por 
tions, a U-shaped latching lever pivoted on Oppo 
site sides to said lower contact and having shoul 
dered portions spaced laterally from the pivot 
and normally engaging the projecting portions 
of said fuse tube, a channel-shaped flip-out lever 
pivoted adjacent the lower portion of said latch 
ing lever, a fuse link extending from the upper 
contact of said fuse tube to the lower contact 
and looped over said flip-out lever, and a spring 
urging said flip-out lever towards outward mo 
tion with reference to said latching lever. 

12. A housed type drop-out fuse comprising 
a casing having upper and lower stationary con 
tacts, said lower stationary contact having a pair 
of spaced arms with inturned ends, a door 
pivotally mounted on said housing and having a 
lower contact adapted to enter between the arms 
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14. A housed type drop-out fuse comprising s. 
housing having upper and lower stationary con. 
tacts, a door pivotally mounted on said housing 
and having a lower contact adapted to engage 
the stationary lower contact, a fuse tube slid 
ably mounted in the contact of said door and 
having an upper contact adapted to engage the 
upper contact of said housing, at least one of 
the contacts of said housing having inturned 
ends, adapted to normally prevent opening of 
Said door, a latching lever pivotally mounted on 
the contact of said door, said latching lever and 
said fuse tube having normally interengaging 
portions, a spring pressed flip-out hever pivotally 
carried by the lower portion of said latching lever 
and having a free end positioned adjacent the 
lower end of Said fuse tube, and a fuse link ex 
tending from the upper contact of said fuse tube 
over said flip-out lever to the contact carried by 
Said door, said upper contact including a spring 
normally bearing downwardly on the upper con 
tact of said fuse tube. 

15. A housed type drop-out fuse comprising a 
housing having upper and lower stationary con 
tacts, a door pivotally mounted on said housing 
and having a lower contact adapted to engage 
the stationary lower contact, a fuse tube slidably 
mounted in the contact of said door and having 
an upper contact adapted to engage the upper 
contact of said housing, at least die of the con 
tacts of Said housing having it: kurned efhds. 
adapted to normally prevent opening of said 
door, a latching lever pivotally mot sted on the 

70 

extending from the upper contai: , . . of said lower stationary contact and having 75 

Contact of said door, said latching liver and said 
fuse tube having normally intereifaging por 
tions, a spring pressed flip-out le:yer pivotally 
carried by the lower portion of rid latching 
lever and having a free end positic.', 'd adjacent 
the lower end of said fuse tube, ' , fuse link 

said fuse 
tube Over said flip-out lever to to ; ; , ct carried 
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by said door, said upper contact including a spring 
normally bearing downwardly on the upper con 
tact of said fuse tube, said lower stationary con 
tact and the contact carried by said door having 
means adapted to interengage and to prevent 
shifting of said door due to recoil upon blowing 
of said fuse. 

16. A fuse construction comprising supporting 
means having a stationary upper contact and a 
lower contact, a fuse tube having an upper con 
tact normally engaging said stationary upper 
contact and having an Open lower end, a fuse link 
extending from the upper contact of said fuse 
tube outwardly from the open end and elec 

5 
trically connected to said lower contact, a flip 
out device pivoted adjacent the lower portion of 
said fuse tube and extending substantially trans 
versely of the axis of said fuse tube, said flip 
Out device having a free end engaging a portion 
of said fuse link and adapted to extract any 
unburned portion of said fuse link with a sub 
stantially downward notion fron said fuse tube 
and being movable without requiring the motion 
of any other portion of the fuse construction, 
and means for urging said flip-out device towards 
fuse extracting motion independently of motion 
of other portions of the fuse construction. 
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