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I ing one arrangement of the washers and grids 7 
Figs. 5 and 6 are views . 

similar to Fig. 4, showing, respectively, two : 
panels in series and two panels arranged in f 
parallel; and Fig. 7 is a detail view showing ,1 
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To in” whom, it may concern: 
Be it known that I, SAMUEL S. \VALES, of 

Munhall, Allegheny county, Pennsylvania, 
have invented a new and useful Resistance 
Box, of which the following isa full, clear, 
and exact description, reference being had to 
the accompanying drawings, forming part of 
this speci?cation, in which— 
Figure 1 is a side elevation of one unit or 

section of myimproved resistance. Fig. 2 is 
a plan view of one of the grids. Fig. 3 is a 
longitudinal section on the line III III of Fig. 
1. Fig. 4 is an enlarged detail section show 

upon the end bolts. 

the arrangement of the washers upon one of 
the middle bolts. 
My invention relates .to the class of resist 

ance-boxes, and more’ especially to'those 
wherein a series of separate grids are assem 
bled into panels, a series of these panels be 
ing mounted in the resistance-box. 
The object of the invention is to cheapen 

and simplify the construction and arrange 
ment of the resistance structure, to do away I 
with the insulating-sleeves extending around 
the bolts which have heretofore been used, to 
arrange the sections so that one section may 
be lifted out of the box without disturbing ‘ 
the others, and to practically eliminate all 
machining of the parts. 

In the drawings, referring to the form of 
Figs. 1, 2, 3, 4, and 7, each complete section, 
such as shown in Fig. 1, consists of a series 
‘of cast-iron grids 2, (shown in Fig. 2,) with 
end bearings or rings 8, which are threaded 
upon bolts 4, 5, 6, and 7. I have shown a sys 
tem wherein three grids are employed end to 
end, with four bolts; but the numberof grids 
and bolts may be varied as desired._ Each 
unit consists of a series of these grids mount 
ed between the side plates 8 8. Each of these 
side plates preferably consists of a skeleton 
cast-iron plate having bosses 9 and 10 pro 
,jecting inwardly and provided with holes to 
receive the bolts. These plates are provided 
at their upper ends with lifting-handles 11 
and with laterally-projecting lugs 12, which 
rest upon suitable projections in the receiv 

ing-box, the unit hanging upon these lugs and 
the grids being supported upon the several 
bolts, which are in turn supported in the side 
plates. ' 

In assembling the grids. upon the bolts I do 
away with the insulating-sleeves, which ex 
tend the entire‘length of the bolts, and em 
ploy insulating disks or washers 13 and me 

‘ tallic spacers or washers 14. The disks 13 are 
provided on both sides with annular shoul 

‘ ders 15, which register with corresponding 
shoulders 16 of the metal washers, forming 
annular recesses which receive the hubs 3 of 
the grids. In the form of Fig. 4, beginning 
at the left-hand end, 13 is the insulating 
washer,which ?ts nearly about the bolt 4, and 
17 is a lead-out having a hub or ring portion 
18, which tits in the annular recess on one side 
of the washer. The next element, 2, is the 
grid, the hub 3 of which ?ts against the ring 

‘ 18 on one side and against the recess of the 
insulating~washer 13 on the other side. In 
the recess on the other face of the washer 13 
?ts the end hub of the next grid 2. The other 
ends of these two grids (shown at the bottom 
of the ?gure) ?t within the opposite annular 
recesses of a metallic washer 14, forming a 
spacer between them and having an air-space 
between it and the bolt4. This forms a me 
tallic connection between the two lower ends 
of these grids, the next metallic connection 
being by means of the next metal washer 14 
around the upper bolt. The connections thus 
made between the grids place them in series 
with lead-outs at the desired points, while 
their ends are insulated from the bolts by 
means of the insulating-washers, which in- 
ter?t with them and with the metallic wash 
ers. In Fig. 7 I show the arrangement upon 
the intermediate bolts, which is the same in 
all cases, the end rings 3 of the grids being 
spaced apart from the bolt by ?tting within 
the annular recesses of the insulating~wash 
ers 13. 
In Fig. 5 I show van arrangement of two 

panels in series, in which 13“ represents the 
insulating-washers, 2“ the grids, and 14a the 
metallic spacers or washers. 
' 'In Fig. 6 I show two panels arranged in 
parallel, '13“ being the insulating-Washers, 2" 
the grids, and 14b the metallic spacers or 
washers. The panels may also be arranged 
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with three or more panelsin series or three 
or more panels in parallel, the arrangement 
being easily changed by changing the method 
of building up the grids, insulating-Washers, 
and spacing-washers upon the end bolts. 
The advantages of my invention result from 

doing away with the insulatiu g-sleeve extend 
ing along the supporting-bolts, from the sim 
plicity of the device, and the ease and cheap 
ness of manufacture. The metallic spacing 
washers may be cast to form. Theinsulating 
washers are all duplicates, and the air-spaces 
between the bolts and the grids and metallic 
spacers give good insulation. The units into 
which the panels are built hang Within the 
box, and any one of them may be removed 
for repair or replacing without taking the box ' 
or the sections apart. 

I have shown the metallic washers as hav 
ing tapering holes for ease in drawing the 
castings; but the shape of these Washers may 
be changed, as may also the form of the grids, 
the insulating-washers, and the manner of 
building up, without departing from my in 
vention. ' 

I claim— . 
1. In a resistance-panel, a rod or bolt, a 

metal ring or hub of larger diameter than the 
rod and surrounding it, and an insulating 
washer threaded on the rod, and engaging the 
hub to hold it apart from the rod, whereby 
the use of a long inner sleeve is obviated; sub 
stantially as described. 

2. In a resistance-panel, a rod or bolt, in 
sulating- washers threaded upon the rod, 
and grids having hub portions engaging the 
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Washers and separated from the rod by an air 
space; substantially as described. 

3. In a resistance-panel, a rod or bolt, in 
sulating-washers ?tting thereon, and grids 
having hub portions inter?tting with the 
washers by means of annular shoulders and 
recesses; substantially as described. 

4. In a resistance-panel, a rod or bolt, in 
sulating-washers ?tting upon the rod, grids 
having hubs surrounding the rod, and metal 
lic spacing-washers, the grid-hubs, and me 
tallic spacers being held away from the rod 
by nesting engagement with the insulating 
Washers; substantially as described. 

5. In a resistance-panel, a series of rods or 
bolts, insulating-washers ?tting upon them, 
grids having hub portions surrounding the 
rods, and metallic spacing-disks electrically 
connecting some of the grid-hubs, the spac 
ing-disks and grid-hubs being held apart from 
the rods by nesting engagement with insulat 
ing-washers ?tting upon the rods; substan 
tially as described. 

6. A resistance-box containing a plurality 
of resistance units removably hung therein, 
each unit consisting of a series of grids sup 
ported between side plates and being sup 
ported and removable from the box independ 
ently of the other units; substantially as de 
scribed. 

In testimony whereof I have hereunto set 
my hand. _ 

S. S. WALES. 
Witnesses: . 

GEO. B. BLEMING, 
J OHN MILLER. 
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