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This invention relates generally to aA surge protector 
or a resistor for use with a capacitor or the like. 

' More particularly this invention relates to a new and 
improved surge protector or resistor which has means 
for sealing its peripheral areas preferably leaving cooling 
tins or plates exposed. rl`he means herein contemplated 
to be used to prolong the useful life of the resistor pref 
erably comprises elements or rings of non-conductive 
rubber-like material which may be displaced to attain a 
satisfactory seal between the ñns at the outer periphery 
thereof and the electrical resistance spacers between the 
ñns or plates. These elements `or rings serve to protect 
the components of the resistor from the weather elements 
and the like so that the life and performance of the re 
sistor will not be deleteriously affected. 

ln calling the resistant elements spacers, it is not 
intended to infer in any Way that they are minor or lesser 
elements of the combination. Rather such term spacer 
was elected for the purpose of simplifying identification 
and claiming of same in the combination. 

Accordingly, an object of this invention is to provide 
a new and improved surge protector or resistor 
construction. 

Another object of the present invention is to provide 
a new and improved resistor which has means for weather 
sealing the peripheral areas thereof. 

Still another object of this invention is to provide a 
surge protector or resistor construction which may be 
economically manufactured on a large production basis 
at a low cost. 
According to the general features of this invention 

there is provided in a surge protector comprising a bolt 
including a bolt shank, a series of apertured stacked 
metal plates separated from one another by apertured 
electrical resistance spacers, both the plates and the 
spacers being stacked on the bolt with the plates extend 
ing outwardly beyond the spacers and with the spacers 
and the plates cooperating together and deiining a series 
of longitudinally spaced annular grooves, non-conductive 
bushing structure between the bolt shank and the platesl 
and the spacers, means comprising compressibly non 
conductive weather protective structure with portions of 
the structure in each of the grooves, the portions nor 
mally having a dimension slightly in excess of the dis 
tance between opposing surfaces on adjacent plates when 
the plates are in abutting contact with the spacer there 
between, clamping means including the bolt maintaining 
the plates and the spacers in assembly compressing and 
displacing the portions into snug weather sealing engage 
ment with the plates, and means cooperable with the 
plates at the opposite ends of the assembly providing 
connectors for connection with a capacitor and the like. 

According to other features of the present invention, 
the depressible non-conductive weather protective struc 
ture above mentioned comprises an annular ring made 
from a suitable material such’ as a silicone rubber which 
resists cracking. 

Other objects and features of the present invention will 
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more fully become apparent in view of the following de 
tailed description taken in conjunction with the accom 
panying sheet of drawings illustrating therein aV single 
embodiment in which: 

Figure l is a plan view of a surge protector or resistor; 
Figure 2 is an enlarged cross-sectional View taken sub 

stantially on the line II-lI of Figure 1 looking in the 
direction indicated by the arrow; 

Figure 3 is a fragmentary exploded view showing 
the rings having a diameter in excess of the Width of the 
spacer; and 

Figure 4 is a circuit diagram showing one applica 
tion of the surge protector or resistor. 

in the drawings: 
The reference numeral 1() indicates generally a surge 

protector or resistor which may be used in conjunction 
with a capacitor or the like to compensate for an over 
load or a short-circuit in order to protect the elements 
which it is used in conjunction with such as a capacitor 
and a transformer. T he present resistor 10 may be used 
in any suitable circuit which may be of the type shown 
in the Partington patent, entitled “Electric Circuit,” Pat 
ent No. 2,202,716, issued May 28, 1940. 
The resistor l@ comprises an electrical pile which in 

cludes a bolt lì which may be made from brass or any 
suitable material. Stacked upon the bolt are a series of 

ì plates 12 and spacers 13 with the plates and the spacers 
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being alternated with one another. The plates 12 in 
clude opposite end plates 12a and 12b which have a thicker 
cross-section than the plates 12 disposed therebetween. 
The opposite end plates 12a and 12b may be made from 
any suitable material such as brass and the like while the 
intermediate plates l2 may be made from aluminum, 
copper, and other suitable materials. 
The spacers i3 may be preferably comprised of an elec 

trical resistance material such as one containing carbona 
ceous material. 

In the assembly of the resistor 10 the end plate 12a 
may be initially telescoped with respect to the bolt 11 by 
extending bolt shank 11a through opening l/ä in the end 
plate 12a. Then an undersized porcelain bushing 15 may 
be centered and telescoped into assembly over the bolt 
shank 11a. . 

According to the features of the present invention a 
weather sealing and cushioning structure which is herein 
shown as annular rubber rings 16 are disposed about the 
outer periphery of the spacers 13. This cushioning and 
sealing ring may be made from any suitable material 
altho-ugh it will be appreciated excellent results may be 
attained through manufacturing this ring from a silicone 
type of rubber to resist cracking when exposed to atmos 
pheric conditions. Also, the rings 16 may have any suit 
able cross-sectional coniiguration although the rings are 
herein shown having an O-shaped cross sectional 
configuration. 

in the assembly of the resistor 10, the plates 12 are 
alternated with the spacers 13 and the rings 16 with a 
suitable number of these elements stacked on top of one 
ano-ther and positioned radially of the bolt shank 11a. 
After the desired number of layers have been assembled 
with respect to the bolt 11, the end plate 12b is moved 
axially with respect to the bolt 1l. and an opening 17 
in the end plate 12b is telescoped over the bolt shank 11a 
with the plate 12b being placed in abutting contact with 
the adjacent ring lo. 
As is illustrated in Figure 3, and before assembly is 

completed, the plates 12 and the spacers 13 are main 
tained in axially spaced relation with respect to one 
another. The reason for this is that the ring i6 is illus 
trated in the present instance as having an O-shaped 
cross-section which diameter exceeds the width of the 
spacer 13. Thus when the plates and the spacers and 
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the rings are in preliminary assembly the rings 16 op 
erate to maintain the spacers llS out of contact with at 
least one of the opposing surfaces on the adjacent 
plates »12. 
To further complete the assembly of the resistor lll, 

a sealing gasket or ring l?) is telescoped over the bolt 
shank and engaged against the end plate llZb. There 
after, a second bushing i9 is telescoped over the bolt 
shank lla with the bushing T19 having an enlarged head 
portion 19a in abutting engagement with the annular 

rubber-like gasket or ring After the has been moved into position a second rubber 

ket 2Q is engaged over the bolt along with a washer 2l 
and finally a nut 22 is threadingly engaged with respect 
to the threaded end of the bolt shank lila. This con 
struction prevents the bolt 'll from short circuiting tue 
resistor between the end plates l2a and 12b. 
Upon further tightening of the nut 22 on the bolt 

il, the rubber-like rings lo are displaced with each of the 
rings engaging .against the adjacent opposed sides of the 
plates l2 and also against the outer peripheral surface 
of the spacers t3. The :lì-shaped rings lo are displaced 
in such a manner their cross-sectional configuration is 
changed from a circular shape to an elliptical shape 
(Figure 2). 

in order to facilitate cooling the resistor l@ the plates 
l?. and the spacers l?) are herein illustrated as discs 
having diameters at variance with one another with the 
spacer diameter being reduced with respect to the plate 
diameter. Thus when the plates and the spacers are in 
assembly with respect to one another annular grooves 
23 are defined at the periphery of the spacers with the 
plates extending radially outwardly of the rings lo which 
are disposed within the annular grooves 23. This con 
struction permits air to freely circulate about the pe 
riphery of the plates l2 for cooling the same. 
Where the rings lo are manufactured having an O 

shaped cross-section these rubber-like rings when pinched 
between the plates l2 are caused to be displaced out of 
round into elliptical cross-sectional shaped rings, as is 
illustrated in Figure 2. By manufacturing the bushing l5 
slightly undersize in axially spaced relation to the plate 
llZa and the bushing 39, the nut and bolt may be drawn 
tight so that the rings 16 are displaced into cushioning 
and weather sealing assembly. It is in this manner that 
three point engagement between the ring lo and the 
opposite surfaces of the plates ft2 and the peripheral 
surface of the spacer 13 is attained so that the rings 
act as a cushion and as a seal to prevent sloughing and _ 

the like. 
To further protect and weather seal the resistor 10, 

the bolt lll and the nut 27; may be soldered. To this 
end, the head of the bolt is soldered at to the end 
plate 12a and the nut 22 is soldered at Z5 to the washer 

For connecting the resistor lil, the end plate lZa is 
provided with an integral L.-shaped portion having 
an apertured connector or terminal leg 27. ln addi 
tion, the end plate 12b may be provided with an offset 
integral U-shaped extension Zd having a split-bolt 29 
which extension 2S and bolt 29 comprises the other 
connector. 
As was mentioned previously, the resistor may be 

used for any suitable purpose and may be connected 
in a circuit either in parallel or in series. 

Figure 4 illustrates a circuit diagram showing the 
use of the resistor l@ for protection of a capacitor 3d 
in series with a step-down type transformer 3?. wherein 

the load is indicated at 32. laines 27a and îlî’b lines 28a and 2.31) are connected to the transformer with 

the lines 27h and Zlib connected to the load 32. The 
lines 27a and Zta have terminals 33 which may be con 
nected to any suitable power supply. In the line 27a 
is located a transformer fuse 34 between the terminal 

tif; 

33 and the resistor 10 ,and the capacitor 3@ for protect 
ing the same against overloads above a predetermined 
amount. 
Thus from the circuit it will be perceived that when 

there is a short circuit in the circuit or the circuit is sub- 
jected to an overload, a portion of the overload is by 
passed through the resistor l0 thereby protecting the 
capacitor 30. 

lt will be understood that modifications and varia 
tions may be effected without departing from the scope 
of the novel concepts of the present invention. 
We claim as our invention: 
l. In an electrical resistance device for by-passing a 

capacitance in a power distribution line and the like, 
a plurality of spaced metal discs, a spacer of material 
such as carbon disposed between said discs in general 
axial alignment therewith, a resiliently elastic rubber 
like sealing ring between said discs and encompassing 
the periphery of said spacer radially inwardly of the 
outer edges of said discs and means axially of said 
discs for tightly clamping the discs against said spacer 
and with said ring in cushioning contact with confront 
ing sides of said discs to weather proof and protect said 
spacers from the elements. 

2. in an electrical resistance device for by-passing a 
capacitance in a power distribution line _and the like, 
a plurality of spaced metal discs, a spacer of material 
such as carbon disposed between said discs in general 
axial alignment therewith, a resiliently elastic rubber 
like sealing ring between said discs and encompassing 
the periphery of said spacer radially inwardly of the 
outer edges of said discs and means axially of said discs 
for tightly clamping the discs against said spacer and 
with said ring in cushioning contact with confronting 
sides of said discs to weather proof and protect said 
spacers from the elements, said ring being of generally 
O cross section. 

3. In combination, a plurality of spaced electrically 
conductive plates, a carbonaceous spacer disposed be 
tween said plates and of a smaller area than that of 
the plates so that said plates extend laterally beyond 
the spacer, and sealing means between the plates and 
about said spacer comprising a resilient ring encompass 
ing at its inner periphery the spacer and having its side 
surfaces abutting confronting sides of the plates beyond 
the spacer. 

4. ln an electrical resistance structure, a series of axial 
ly spaced elements each with a peripheral surface to be 
confined from the surrounding atmosphere, and means in 
cluding an elastic rubber-like ring sealingly encompass 
ing said surface. 

5. In an electrical resistance structure, a series of axial 
ly spaced elements each with a peripheral surface to be 
confined from the surrounding atmosphere, and means in 
cluding an elastic rubber-like ring sealingly encompass 
ing said surface, said ring comprising an O ring resilient 
ly stressed and deformed about said surface and in cush 
ioning Contact therewith. 

6. In an electrical resistance structure, a series of car 
bonaceous resistance elements each with a surface in 
cluding a peripheral edge to be confined from the sur 
rounding atmosphere, and means encompassing said sur 
face including an elastic rubber-like ring sealingly en 
gaged with said peripheral edge. 

7. In an electrical resistance device for 'oy-passing a 
capacitance in a power distribution line and the like, a 
bolt, a plurality of spaced metal discs stacked axially along 
said bolt with said bolt extending through an opening i> 
each of said discs, a spacer of resistance Imaterial dis 
posed between said discs in general axial alignment there 
with with the bolt extended through an opening in the 
spacer, a resiliently elastic rub‘ er-like sealing ring be 
tween said discs and encompassing the periphery of said 
spacer and means lincluding a nut cooperable with said 
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bolt for tightly clamping said discs against said spacer 
and displacing said ring into cushioning contact with con 
fronting sides of said discs to weather proof and protect 
said spacers from the elements. 

8. In combination, a plurality of spaced electrically con 
ductive plates, a carbonaceous spacer disposed between 
said plates and of a smaller area than that of the plates 
so that said plates extend laterally, clamping means main 
taining said spacer between said plates, and sealing means 
between the plates and about said spacer comprising a 
resilient ring encompassing at its inner periphery the 
spacer cooperable with said clamping means and the said 
ring having its side surfaces abutting confronting sides of 
the plates beyond the spacer and with a peripheral edge 
of the spacer upon the ring being compressed and dis 
placed by the clamping means when said spacer is clamped 
between said plates. 

9. A surge protector comprising a series of stacked 
metal plates separated from one another by electrical 
resistance spacers with the plates extending outwardly 
beyond the spacers and with the spacers and the plates 
cooperating together and defining a series of longitudinal 
ly spaced annular grooves, a series of annular longitudi 
nally spaced non~conductive weather protective elements 
with one of said elements in each of said grooves, each 
of said elements before assembly normally having a dimen 
sion slightly in excess of the distance between oppos 
ing `surfaces on adjacent plates when the plates are in 
abutting contact with the spacer therebetween, clamp 
ing means maintaining the plates and the spacers in as 
sembly compressing and displacing said elements into 
snug weather sealing engagement with said plates, and 
offset extensions emanating from the plates at the opposite 
ends of the assembly providing connectors for connec 
tion with a capacitor and the like. 

20 

35 

6 
l0. A surge protector comprising a bolt including a 

bolt shank, a series of apertured stacked metal plates sepa~ 
rated from one another by apertured electrical resistance 
spacers, both of the plates and the spacers being stacked 
on the bolt with the plates extending outwardly beyond 
the spacers and With the spacers and the plates cooperat 
ing together and defining a series of longitudinally spaced 
annular grooves, non-conductive bushing structure be 
tween the bolt shank and the plates and the spacers, means 

>" comprising compressible non-conductive weather protec 
tive structure with portions of said structure in each of 
said grooves, said portions normally having a dimension 
slightly in excess of the distance between opposing sur 
faces on adjacent plates when the plates are in abutting 
contact with the spacer therebetween, clamping means in 
cluding the bolt maintaining the plates and the spacers 
in assembly compressing and displacing said portions into 
snug weather sealing engagement with said plates, and 
means cooperable with the plates at the opposite ends of 
the assembly providing connectors for connection with a 
capacitor and the like. 

ll. In a weatherproofed electrical structure, an electri 
cal pile including a plurality of elements disposed radially 
around an axis, means for sealing said pile axially of the 
same against endwise ingress of moisture and ring means 
sealing said pile radially outwardly of said axis against 
radial ingress of moisture in said pile and with said ring 
means being in cushioned Contact with elements of said 
pile. 
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