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UNITED STATES PATENT OFFICE. 
JAMES OLIVER HOLTON, OF SPRINGFIELD, fissourE, 

ELECTRICAL PROTECTIVE DEVICE, 

1,065,940. Specification of Letters Patent. Patented July 1, 1913. 
Application filed July 30, 1912, Serial No. 712,293. 

To all whom, it may concern: 
13e it known that I, JAMEs Or.IVER HOL 

TON, a citizen of the United States, residing 
at Springfield, in the county of Greene and 

5 State of Missouri, have invented certain 
new and useful Improvements in Electrical 
Protective Devices, of which the following 
is a specification. 
My invention appertains primarily to 

electrical protective devices such as are ad 
vantageously used in connection with elec 
tric circuits for the purpose of guarding the 
same against excess currents and abnor 
mally high potentials. 

In its broader phase the invention con 
templates the provision of a peculiar excess 
current device forming a part of apparatus 
adapted to be employed on telegraph, tele 
phone, and other electric lines or circuits, 
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of fusible conductors whereby when a nor 
inal operating fuse or conductor is blown 
out, thus breaking the circuit, a fresh fuse 
will be brought into play to reëstablish the 
circuit. 

In the practical embodiment of the inven 
tion a plurality of fuses are provided, suit 
ably in cased as, desired, and one of these 
fuses is normally in the circuit with which 
the invention is employed, the other fuses 
being cut out of said circuit and therefore 
normally inoperative so far as their current 
conducting function is concerned: A pe 
culiarly mounted operating member nor 
mally acted upon by a spring is provided 
for each fuse, and the function of said mem 
ber is to operate certain contacts when its 
cosperating fuse is burned out, whereby a 
succeeding or second fuse is automatically 
connected into the circuit or rendered op 
erative, the said circuit previously tempo 
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rarily broken by the burned out fuse being 
tlit is retistablished. 
An essential feature of the invention re 

sides in the employment of an inflammable 
connector associated with the operating 
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member of each fuse to hold the latter in a 
predetermined position, said connector be 
ing adapted to be burned or disintegrated 
simultaneously with the burning out of its 
fuse, thereby to release the operating mem 

50 

ber aforesaid to permit the latter to act in. 
the manner hereinbefore suggested. 
While my invention is used preferably, 

55 in connection with a lightning arrester, the 
latter being adapted to ground charges of 

for controlling automatically the operation 

abnormally high potential by which a fuse 
may be burned out, I do not propose to be 
linited to the use of a specific type of ar 
rester', since my invention comprises in 
strumentalities that under some certain 
conditions need not be employed with a cur 
rent grounding device such as will be here 
in after generally referred to. 
My invention also involves a special con 

struction of fuses and a peculiar assemblage 
of the same whereby the successive opera 
tion of the fuses is obtainable under con 
ditions which will be more fully presented 
in the following detailed description and by 
reference to the accompanying drawings, in 
which 

Figure 1 is a side view of a fuse box, 
lightning arrester and supporting base, 
showing electrical conductors consisting of 
circuit, wires operatively connected with 
the respective parts; Fig. 2 is a sectional 
view of the fuse box, bringing out more 
clearly the arrangement of the several fuses 
and their parts located therein; Fig. 3 is 
a transverse sectional view, taken on the 
line 3-3 of Fig. 2; Fig. 4 is a horizontal 
sectional view, on the line 4-4 of Fig. 2; 
Fig. 5 is a view similar to Fig. 4, taken on 
the line 5-5 of Fig. 2; Fig. 6 is a front 
view, showing more fully, the parts carried 
by the base illustrated in Fig. 1; Figs. 7. 
and 8 are detailed perspective views of cer 
tain of the brackets which support contact 
plates. 

Describing the invention specifically: 1 
denotes the base of the device, the same be 
ing made of porcelain or suitable insulating 
substance; supported upon the base 1 are 
the fuse boxes 2, the term “box’ as used 
herein contemplating broadly, a casing in 
which the mechanism or parts coöperating 
with the fuses, as well as the fuses them 
selves, are inclosed. Each fuse box or cas 
ing 2 is supported upon the base 1 by an 
upper bracket 3 and a lower bracket 4, the 
upper bracket 3 being secured to the base 
by a binding screw-bolt 5, which is connect 
ed with a conductor 6, while the lower 
bracket 4 is connected to the base by a screw 
bolt 7 and a second binding screwbolt 8, the 
latter having conductor 9 attached thereto. 
The bracket 4 has an upper arm - 4 directly. 
attached to the box 2 beneath the latter, and 
a similarly arranged arm 3 of the bracket 
3 is secured to the box 2 at the upp 
portion of the same. Suitable posts 10 are 
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directly connected with the parts 3 and 4 
and constitute metallic conductors, the up 
permost post leading through the box 2 to 
a suitable point of connection with a bar 11, 
while the lowermost post 10 leads through 
the box 2 at the bottom of the latter and is 
attached to an abutment 12, of conducting 
substance. 
The bracket 4 has a lowermost arm 4' 

which extends outwardly to engage with 
a binding post 13 of a lightning arrester 14, 
a ground conductor 15 leading off from said 
lightning arrester. 

It may be noted here that a fuse box 2 
with inclosed excess current devices and 
fuses will be connected into each side of 
a main line circuit, and for practical pur 
poses the conductors 6 and 9 above men 
tioned are terminals of one side of such a 
circuit. As shown clearly in Fig. 6, the 
lightning arrester 14 is common to both of 
the fuse boxes 2, the arrester being sup 
ported by the lower arms 4' of the two 
brackets 4 provided for the boxes 2 in the 
manner above described. 
The various parts located in each fuse 

box 2 will now be described, and since the 
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parts are the same in respect to both fuse 
boxes, one only of the latter will be par 
ticularly referred to. & 
The bar 11 arranged horizontally in the 

fuse box 2 at its upper portion is made of 
brass or other conductive substance, and 
extends over a supporting body 16 made of 
insulation, preferably porcelain, suitable 
Screws 17 fastening the parts 11 and 16 to 
gether. Upon one side thereof the body 16 
is provided with a plurality of recesses or 
channels 18, in which are ranged choke or 
heat coils 19, the upper ends of said coils 
being suitably attached to the bar 11, while 
the lower ends are connected with contact 
plates 20, secured to the body 16 by fasten 
ings 21. The contact plates 20 have resilient downwardly extending portions arranged in 
Spaced relation to other conductors 25 which 
are secured by blocks 22 of conducting sub 
stance. Each block 22 is provided with a 
vertical opening constituting a guide in 
which an operating member 23 is mounted, 
said operating member bearing at its up. 
per end a contact 24 and at its lower end 
a contact 25, both of said contacts being 
of somewhat wedge shape. Beneath the 
adjacent, block 22 the operating member 23 
is encircled by a coiled spring 26, the upper 
end of which bears against the block 22, 
and the lower end of which bears against 
a disk or washer 27 carried by the mem ber 23. 
26 is designed to force the operating mem 

... ber 23 downwardly, so as to move the con 

65 
tact 24 from engagement, with the plates 
20 and 20 and to move the contact 25 into 
engagement with contact plates 28 support 

The normal tension of the spring 
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ed above a ledge 16 of the body 16. The 
action of the spring 26 to force its operating 
member 23 downwardly in the manner 
above mentioned is resisted or prevented 
normally by the provision of a connector 29 

screw 30 to the bar 11, while the lower end 
of the connector is secured to a hook 31 at 
the upper extremity of the member 23; in 
other words, each operating member 23 is 
normally held by its connector 29 in an 
upraised position wherein the contact 24 en 
gages with the contact plates 20 and 20 
while the contact 25 is spaced from the 
lower contacts 28. The connector 29 is made 
of inflammable material, consisting pref 
erably of a silk thread or cord, and passes 
through the adjacent coil 19 so as to rest 

the upper end of which is attached by a. 7 
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80 

in contact with the coiled portions of the 
latter. 
The contacts 28 are supported by L-shaped 

brackets 32 secured to the insulating body 
16 by means of screws 33 passing through 
the latter and attaching in proper position 
upon the body 16, certain conducting plates 
34. The abutment 12 before mentioned is 
carried by a bracket 12, which is somewhat 
equivalent to each bracket 32, a contact 
plate 35 being supported by the upper end 
of the bracket 12 in a manner similar to the 
way in which the contact plates 28 are car 
ried by the brackets 32, and conducting 
plate 34 equivalent to conducting plates 34 
is secured at its lower end to the body 16 
by a screw 33. 
The blocks 22 above referred to are at 

tached to one side of the insulating body 16, 
by means of screws 36, and said screws 36 
secure the upper ends of the conducting 
plates 34 to the other side of said body 16. 
The purpose of this arrangement of the con 
ducting plates, attachment screws, and con 
tact plates will now be presented, attention 
being directed however to the fact that the 
bracket 32 of the contact plate 28 at the 
upper end of the box 2 has its screw 33 con 
nected with a conducting plate 37, some 
what similar to conducting plates 34 but 
considerably longer. The plate 37 is at 
tached at its upper end to the insulating 
body 16 by a screw 36. 

Referring particularly to Figs. 2 and 3 
of the drawings, it will be apparent that 
current entering the fuse box 6 and upper 
post 10 will pass along the bar 11 to the first 
fuse or heat coil 19, traverse the length 
of Said coil to the contact plate 20, passing 
thence by the contact 24 and contact plate 
20 of the first coil 19, through the block 22, 
Screw 36, plate 34, screw 33, bracket 12 
and abutment 12, to the lower post 10 and 
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out through the conductor 9. Under the 
above conditions it will be apparent that 
the first or innermost fuse or coil 19, and 
excess current parts associated therewith, 130 
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are normally included in the circuit of the 
conductors 6 and 9. In the event of an ab 
normally high potentialeharge or diseharge 
being received by the circuit including the 
conductors 6 and 9, instead of the current passing spirally along the coiled portions of 
the first heat coil 19, said abnormal current 
will arc from coil to coil of the normally op 
erating part 19, thereby heating the latter 
to a red heat. The heating of the coil 19 
in this manner will not only burn out the 
same, breaking the electrical connection es 
tablished thereby between the parts 11 and 
20, but the inflammable connector 29 will be simultaneously burned or disintegrated, . essential features of my invention, I do not thereby releasing the operating member co 
aeting with the normally operative member 
19. As said operating member 23, which is 
the first one in the box 2, is released, it is 
quickly moved downwardly by the action of 
its spring 26, thereby disengaging the con 
gaging the contact 25 with the adjacent con 
tact plates 28 and 35. This operation im 
mediately cuts into the circuit the second 
fuse or heat coil 19 of the device, so that 
the current now entering at the upper post 
10 will pass along the bar 11 to the second 
coil 19, from thence downwardly through 
the Second operating and eonducting mem 
ber 23, the second block 22, the first of the 
conducting plates 34, the screw 33 for the 
lower bracket 32, contact plate 28, contact 
25 of the first operating member 23, con 
tact plate 35, bracket 12, abutment 12, to 
the lower post 10, and out through the con 
ductor 9. It will be apparent that should 
the exigency arise, upon the occasion of an 
abnormal current passing over the circuit 
in which the second fuse or coil 19 has been 
introduced by the automatic operation inci 
dental to the fusing out of the first fuse, 
the second fuse will be disintegrated in the 
same manner as the first one, and the opera 
tion of the second operating member 23 will 
automatically introduce the third or suc 
ceeding fuse into the circuit, thereby reés 
tablishing the latter. This operation will 
be carried on as long as there are unused 
fuses in the fuse box, and it is contemplated 
that any suitable number of fuses may be 
employed, according to the desire of the 
user or requirements of the particular elec 
trical apparatus, system or line with which 
the invention may be utilized. It is im 
material which side of the circuit or line 
the abnormally high potential charge may 
be received upon, as the fuses of the fuse 
box 2 applied to that part of the circuit will 
readily operate automatically to guard 
against the breaking of the circuit. 
The lightning arrester 14 has been above 

referred to generally, and it may be noted 
that the high potential current by which a 
fuse or coil 19 is burned out will be con 

ducted by the bracket 4 of each fuse box to 
the arrester 14, from which the current will 
be grounded by the conductor 15, this op 
eration taking place instantaneously with 
the burning out of the fuse and just previ 
otasy to the reëstablishment of the circuit 
by which the normal current passing there 
through is carried on by the conductor 9 in 
the manner described before. 
It will be understood from the foregoing 

that the operating member 23 virtually con 
stitutes circuit making and breaking de 
vice, especially does it perform the function 
of a circuit maker. 
While the foregoing presents clearly the 

wish to be restricted to the details of con 
: struction described hereinbefore and illus 
trated in the drawings, as I contemplate va 
riations in my invention consistent with the 
broader spirit thereof and within the scope 
of the claims hereto annexed. 
Having thus described the invention, what 

I claim as new is:- 
1. An electrical protective device compris 

ing a plurality of fuses, an operating men 
ber normally connected with one of said 
fuses, contact means internediate said op 
erating member and the other of said fuses 
normally inoperative, a spring for impart 
ing longitudinal movement to said operat 
ing member when the fuse with which it is 
connected is burned out, whereby to render 
the contact means aforesaid operative, and 
a connector of non-conducting material nor 
mally restraining the operating member 
from movement under the action of the 
spring. 

2. An electrical protective device conn 
prising a bar constituting a conductor, fuses 
connected at one end with said bar, con 
tacts connected with the other ends of the 
fuses, an operating member associated with 
each fuse and having contacts at its oppo 
site ends, one of which is normally in con 
tact with a contact of the associated fuse, 
and the other of which is inoperative, a 
second conductor, contacts carried by the 
last - mentioned conductor for coöperation 
under abnormal condition with the normally 
inoperative contacts of the operating mem 
bers, and means for causing movement of 
an operating member when its associated 
fuse is burned out to disconnect the one con 
tact of said member from the fuse and to 
connect the other contact of said member 
with coöperating contacts on the second 
mentioned conductor. 

3. An electrical protective device com 
prising a bar constituting a conductor, 
fuses connected at one end with said bar, 
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contacts connected with the other ends of 
the fuses, an operating member associated 
with each fuse and having contacts at its 
opposite ends, one of which is normally in 30 
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contact with a contact of the associated fuse, 
and the other of which is inoperative, a 
second conductor, contacts carried by the 
last-mentioned conductor for coöperation 
under abnormal condition with the normally 
inoperative contacts of the operating mem 
bers, a spring adapted to impart longitudi 
nal movement to an operating member when 
its associated fuse is burned out to discon 

10 

5. 

20 

nect the one contact of said member from 
the fuse and to connect the other contact of 
said member with coöperating contacts on 
the second-mentioned conductor, and means 
other than the fuse coöperating with each 
operating member to normally restrain the 
Sale. 

4. An electrical protective device com 
prising a bar constituting a conductor, fuses 
connected at one end with said bar, contacts 
connected with the other ends of the fuses, 
an operating member associated with each 
fuse and having contacts at its opposite 
ends, one of which is normally in contact 
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with a contact of the associated fuse, and the 
other of which is inoperative, a second con 
ductor, contacts carried by the last-men 
tioned conductor for coöperation under ab 
normal condition with the normally inop 
erative contacts of the operating members, 
a spring adapted to impart longitudinal 
movement to an operating member when its 
associated fuse is burned out to disconnect 
the one contact of said member from the 
fuse and to connect the other contact of said 
member with coöperating contacts on the 
second-mentioned conductor, means other 
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than the fuse coöperating with each operat 
ing member to normally restrain the same, 
and a connector of non-conducting material 
associated with each fuse and connected at 
one end with the conductor bar first-men 
tioned, and at its other end with the operat 
ing member to normally hold the latter in 
a position in which one of its contacts is 
connected with that of the fuse. 

5. In an electrical protective device, the 
combination of a conductor bar, fuses as 
sociated therewith, a longitudinally slidable 
operating member coacting with one of the 
fuses, an electric circuit including said parts, 
means intermediate said operating member 
and the other fuse whereby on movement of 
the operating member the last-mentioned 
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fuse will be automatically connected in said 
circuit, a spring for imparting longitudinal 
movement to the operating member, and 
a connector separate from the first-men 
tioned fuse for normally restraining the op 
erating member, said connector being adapt 
ed to be disintegrated by a fuse to release 
the operating member. 

6. An electrical protective device com 
prising a fuse, an operating member nor 
mally electrically connected with said fuse, 
means to actuate said operating member to 

1,065,940 

disconnect the same from the fuse, and an 
inflammable connector attached to the oper 
ating member for normally restraining the 
Se. 

7. An electrical protective device compris 
ing a plurality of fuses, an operating mem 
ber associated with each fuse and having a 
contact normally in electrical connection 
with said fuse, other contacts carried by the 
operating members and normally inactive, 
contact plates for coöperation with the last 
mentioned contacts, an electric circuit in cluding conductors normally operatively 
connected with one of the fuses and its asso 
ciated operating member, means for actuat 
ing each operating member to disconnect it 
from its fuse, and means normally restrain 
ing each operating member and adapted to 
release the latter to cause its inactive con 
tact to coöperate with the contact plates, 
whereby when a normally operating fuse is 
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burned out a succeeding fuse will be auto 
matically connected with the conductors. 

8. An electrical protective device com 
prising a fuse, a sliding operating member, 
means electrically connecting the fuse and 
said member, means for actuating the oper 
ating member, a normally inactive contact plate adapted to coöperate with the operat 
ing member when the same is actuated, con 
ductors normally connected with the fuse 
and its associated operating member, and 
means separate from the fuse normally hold 
ing the operating member in a 
member at a 
coöperation thereof with the normally-in 
active contact plate. ... . . . 

9. An electrical protective device "com 
prising a fuse, a sliding operating member, 
a normally active contact plate electrically 
connecting the fuse and said member, means 
for actuating the operating member, a nor 
mally inactive contact plate adapted to co 
operate with the operating member when 
the same is actuated, conductors normally 
connected with the fuse and its associated 
operating member, means normally holding 
the operating member in a predetermined 
position and adapted to release said mem 
ber at a predetermined time to permit co 
operation thereof with the normally in 
active contact plate, the last mentioned 
means consisting of a connector adapted to 
be rendered inoperative by burning out of 
the fuse, and means for actuating the oper 
ating member when released to engage it 
with the inactive contact plate and to render 
the first-mentioned contact plate inopera tive. 

10. An electrical protective device con 
sisting of a body of insulating substance, a 
plurality of parallel fuses carried by said 
body, a transverse current conducting mem 
ber common to and connected with said 

predeter 
mined position and adapted to release said 

predetermined time to cause 
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fuses, slidable operating members associated be disintegrated by the burning out of a fuse 15 
with the fuses, and substantially in aline 
ment, therewith, detachable contact means 

O 

between each operating member and its fuse, 
conductors, one of which is connected with 
the conducting member above mentioned, a 
contact plate connected with the other con 
ductor and normally electrically connected 
with one of the fuses and its associated oper 
ating member, a normally inactive contact 
carried by each operating member, contact 
plates spaced from but adapted to coöperate 
with said inactive contacts upon operation 
of the operating members, means adapted to 

in presence of two witnesses. . 

and normally holding the operating member 
associated with said fuse in a predetermined 
position, and means to move the operating 
member of the normally active fuse to dis 
connect the detachable contact means of the 
latter and connect said operating member 
with its inactive contact plate. 
In testimony whereof I affix my signature 

JAMES OLIVER HOLTON. 
Witnesses: . . . 

WINT. N. BRAY, 
C. T. REDDINGTON. 
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