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UNITED 

2,256,727 

STATES PATENT OFFICE 
2,256,727 

RESISTOR, 

William W. Sloane, Chicago, Ill., assignor to 
Goodman Manufacturing Company, Chicago, 
Ill., a corporation of Illinois 
Application May 8, 1939, Serial No. 274,41 

(C. 201-63) 2 Claims. 

This invention relates to improvements in re 
sistors of the type particularly adapted for use 
in the starting circuit of an electric motor. 
The principal object of my invention is to pro 

vide an improved resistor particularly adapted 
for use in confined spaces such as are encoun 
tered in mining machines or mine locomotives, 
which resistor consists of a compact arrangement 
of a plurality of parallel spaced grids adapted 
to eliminate joints between the grids of the re 
sistor and minimize the possibilities of break 
down of the resistor. 
A more specific object of my invention is to 

provide an improved compact and efficient re 
sistor of the grid type including a plurality of 
parallel spaced grids formed from a single strip 
of resistor material. 

Still another object of my invention is to pro 
vide an improved method of making grid re 
sistors from a single piece of strip material. 
My invention may be more clearly understood 

with reference to the accompanying drawings 
Wherein: 

Figure 1 is a plan view of a resistor constructed 
in accordance with my invention, with certain 
parts broken away and certain other parts shown 
in horizontal Section; 

Figure 2 is a side view of the device shown in 
Figure 1, with certain parts broken away and 
certain other parts shown in longitudinal Sec 
tion; 

Figure 3 is an end view of the device shown 
in Figure 1, drawn to substantially the same 
scale as Figure 1 and showing certain parts in 
transverse section in order to more clearly ill 
lustrate certain details of my invention; 
Figure 4 is an enlarged detail view showing 

one of the loops of the resistor and its insulator 
in detail; 

Figure 5 is a detail sectional view, taken Sub 
stantially along line 5-5 of Figure 4; and 

Figure 6 is a diagrammatic view of a Section 
of a resistor constructed in accordance With my 
invention, showing the form of the resistor after 
being bent to a loop form, and illustrating the 
manner in which the sections of the resistor are 
folded back and forth over each other for form 
ing a parallel spaced grid resistance. 

Referring now to the embodiment of my in 
vention illustrated in the dra Wings, the resistor 
element is formed from a single piece of Wire 
0, which may be of any suitable cross Section 

but which is herein shown as being of a circular 
cross section bent in a sinuous form, to form 
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a plurality of parallel spaced open end loops 
, , , as is best shown in Figures 1, 2 and 6. 

The free ends of the metal are bent inwardly 
towards and are welded to the sides of the next 
adjacent loop, to form a closed loop, as indi 
cated by reference character 2, which is slightly 
lower than the other loops of the grid (see Fig 
ures 2 and 6). This long grid may be divided 
into equal Sections, the length of which may de 
pend upon the Space Within which the resistor 
is to fit. The portion of this long grid which is 
to be the first section may be folded or bent 
back over the grid in such a manner that this 
first Section Will be parallel to the remainder of 
the grid and the loops thereof will coincide with 
the loops of a portion of the long section of the 
grid. The next Section of the long grid may then 
be folded back in parallel relation with respect 
to the first and second sections, with the loops 
thereof coinciding with the loops of said first 
and Second sections, to form a third section of 
the grid. The remainder of the long section of 
the grid may then be alternately folded back 
and forth to form other parallel grids until a 
resistor is formed from one long grid which con 
SistS of a plurality of parallel spaced aligned 
grids. When folding the sections back and forth 
to form the parallel spaced grids, the wire at 
the end loop of each section, as it joins the next 
parallel Spaced grid, is offset in one plane On one 
Side of the loop and in another plane on the 
other side of the loop, to form an end loop 3 
With parallel sides, through which an insulator 
i4 may pass, to hold said end loop in position 
and prevent Sagging thereof. The two slopes 
are at similar angles but in different planes, so 
Said slopes will absorb the same amount of wire 
and the loopS and grids Will be spaced substan 
tially the Same distance apart (see Figures 2 
and 6). Said end loop is shown in Figure 6 as 
being On the level of the lower grid, and in this 
figure the Wire on the side of the loop adjacent 
the Upper grid is shown as being sloped down 
Wardly to the level of the next grid, as indicated 
by reference character 3a. The Wire on the 
Other Side of the loop is then sloped inwardly 
to position the next lower loop in alignment with 
the last loop of the upper grid, as indicated by 
reference character 3b. Said end loop is short 
er than the other loops by an amount equal to 
the difference between the slopes of the wire 
required to Space said end loop on the lower 
level and Space the next loop in alignment with 
the last loop of the upper grid, and the length 

a relatively long continuous grid consisting of 55 of the Wire, if said loop were straight and in the 
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same plane as the other loops of the first grid. 
This form of bending the end loops and holding 
them in position thus eliminates all loose end 
loops and sagging of the grids of the resistor, and 
forms a simple means for forming a grid resistor 
from a single piece of wire, so that all of the 
loops may be held in position by insulators, and 
also reduces the amount of twist required for a 
single section of wire in forming the grids of 
the resistor. 
When the successive sections of the long grid 

have been folded back and forth Over each other 
and the resistor has been formed in the form of 
a plurality of parallel spaced grids, the insulators 
f4 may be inserted through the open ends of 
each loop, preferably before assembly of the re 
sistor in its resistor frame, to form an insulated 
support for each strand of Wire and to insulate 
the loops , from the supporting frame of 
the resistor, and also to prevent sagging of in 
dividual loops of the resistor. 
A frame 5 forms a mounting for the resistor. 

Said frame may be mounted in a Suitable re 
sistance box or case, a portion only of which 
box is herein shown and which need not be de 
scribed since it is no portion of my present in 
vention. Said frame is herein shown as being 
bolted to the side of said box and insulated there 
from, and includes a side plate S and another 
parallel spaced side plate 7 (see Figure 2). 
Said plates are held in spaced relation. With re 
spect to each other by a plurality of spacing 
members 8, 8, interposed therebetween and 
having the insulators 4, mounted on the 
outer edges thereof. 
bers is provided for each set of aligned loops 
of the grid. Each of said spacing members is 
provided with opposite projecting ends 25, 25, 
of a smaller cross section than the major portion 
of said spacing members, thus forming shoul 
dered portions engaging the inner sides of the 
plates 6 and . . Said spacing members may 
be held in engagement with said plates by Spot 
Welding or by twisting the ends thereof, but are 
herein shown as being held in engagement With 
said plates by means of Wedge shaped locking 
members 9, 9, guided in oppositely inclined 
guides 20, 28, formed on the Outsides of the plates 
is and 7 and engaging grooves 2 , 2 formed 
in the projecting ends 25, 23 of said spacing 5 
members. 
The insulators 3, 4 may be made from a suit 

able insulating material, Such as porcelain, and 
are herein shown as being provided with slots 23, 
23 formed in the inner sides thereof, which en 
gage the edges of the spacing members 8, 8. 
The outer sides of said insulators are grooved as 
indicated at 24 in Figure 5, to receive and Support, 
the loops f of the wire . Said insulators are 
mounted On the Outer edge of said spacing men 
bers, between end insulators 22, 22, which are 
apertured to fit around the ends of said spacing 
members adjacent the plates 6 and . 

In aSSeinbling the resistor, the insulators fi, 
f4 are inserted through the open ends of each 
loop and the grooved outer portions thereof are 
engaged With the inner sides of the closed ends 
of the loops f, of the grids. 
The spacing members 3, 8, with the insula 

tors 22, 22 on the ends thereof, may then be in 
serted through the open ends of the loops , , , 
and engaged with the slots 23, 23 formed in the 
inner sides of the insulators 4, 4, for maintain 
ing said insulators in the proper position with re 
spect to said loops. The ends 25, 25 of said spac 
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ing members may then be inserted in slots 
formed in the plates 6 and T and said plates 
may then be held together by tie rods 27, 27. 
Each of said tie rods is indicated generally by 
dotted lines in Figure 2 and may have a head on 
one end thereof, and may be threaded at its op 
posite ends in the plate 6. Said tie rods are re 
moved after assenbly of the resistor. 
The wedges 9, 9 may then be inserted in the 

guides 25, 28 and engaged with the grooves 2, 2, 
formed in the ends of the spacing members 8, 
8, for holding the resistors together. The tie 
rods 27, 2 are removed upon insertion and tight 
ening of Said Wedges. 

Connector's 26, 26 may be secured to certain of 
the loops of the resistor, to permit certain grids 
thereof to be cut in or Out of the notor circuit 
step by Step in the usual manner. Said connec 
tors are herein shown as being formed to fit over 
a loop of the resistor and be welded thereto. 

It may be seen from the foregoing that a sin 
plified form and method of making a resistance 
has been provided, which uniformly forms the re 
sistor from a continuous strip of wire and elimi 
nates jointS or connectors between adjacent 
grids, and also does away with excessive twisting 
of the Wire. - It may likewise be seen that said re 
SistCr may beformed and assembled in a simpler 
manner than grid resistors of the common type, 
and is corinpactly arranged in such a manner as 
to prevent sagging of the grids and eliminate any 
loose end loops which might sag or otherwise 
come into engageinent with other loops of the re 
sistor. - - 

While I have herein shown and described one 
form in which nay invention may be embodied, 
it Will be understood that the construction there 
of and the arrangement of the various parts may 
be altered Without departing from the spirit and 
Scope thereof. Furthermore, I do not Wish to be 
Construed as limiting myself to the specific em 
bodiment illustrated, excepting as it may be lim 
ited in the appended claims. 

I claim as my invention: 
1. A resistor of the class described including a 

Single Wire formed in a long grid consisting of a 
plurality of parallel spaced oppositely facing open 
loops, an end Section of Said grid being folded 
Over the remainder of said grid in spaced rela 
tion With respect thereto and the remainder of 
Said long grid being alternately and successively 
folded back and forth over said end section in 
parallel Spaced relation with respect thereto, to 
form a continuous parallel spaced multiple grid 
resistor from a single long grid, with the loops 
thereof in aligned relationship with respect to 
each other, the wire on the side of the loop of 
the end loop of one grid where two adjacent par 
allel grids join each other, being sloped in one 
plane to the plane of the next grid and the Wire 
On the other side of this loop being sloped in 
Wardly in another plane at substantially the same 
angle as the angle of slope of said first mentioned 
Slope, to form an end loop with the looped por 
tion in alignment with the other loops of the grid, 
to permit a Supporting insulator to pass there 
through, and So arranged that the slopes of the 
Wire at the end of each grid section as it joins 
the next Succeeding grid section will be at simi 
lar angles but in different planes and absorb the 
Same amount of Wire, to space the loops and 
grids of the resistor substantially the same dis 
tance apart, With similar loops in alignment with 
each other. - 

2. A resistor of the class described including a 
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single wire formed in a long grid consisting of a 
plurality of parallel spaced oppositely facing open 
loops, an end Section of Said grid being folded 
over the remainder of said grid in spaced relation 
With respect thereto and the remainder of said 
long grid being alternately and successively 
folded back and forth over said end section in 
parallel spaced relation with respect thereto, to 
form a continuous parallel spaced multiple grid 
resistor formed from a single grid, with the loops 
thereof in aligned relationship With respect to 
each other, to permit Supporting insulators to 
pass therethrough, the wire on the side of the 
loop of the end loop of One grid, where two adja 
cent parallel grids join each other, being sloped 
in One plane to the plane of the next grid and 
the wire on the other side of this loop being 
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sloped inwardly in another plane at substantially 
the same angle as the angle of slope of said first 
mentioned slope, to form an end loop with the 
looped portion in alignment with the other loops 
of the grid, to permit an insulator to pass there 
through, and so arranged that the slopes of the 
wire at the end of each grid section, as it joins 
the next succeeding grid section, Will be at simi 
lar angles but in different planes to absorb the 
same amount of wire and Space the loops and 
grids substantially the same distance apart, and 
insulators insertable through the open portions 
of the loops of said grids and engaging the insides 
of said loops, for supporting said grids and pre 
venting sagging thereof. 

WILLIAM W. SLOANE. 


