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- To all whom it may concern: . -
© " Beit known that I, THORSTEN VON ZWEIG-
BERGEK, residing at Preston, in the county-of
- Lancaster, England, have invented :a cer-
5 tainmnew and useful Improvement in Resist-
" ances, of which the following is a full, clear,

. .and exact description, reference being had .

4

~ UNITED STATES PA

" Specification of Letters Patent.
. Application filed November 28, 1908, Serial No. 345,438, - Renewed July 6, 1908, Serial No, 442,248,

.

" Patented Feb. 9,'1909.

. to the accompanying drawings.
Co o - Ths mventgon-relates 10 resistance adapi-

10

‘ed to be used in _;cOnnectiOn*Withth'e'_-c.oiltrq! .

SR ) OIle of the Ob]ec‘t’Sf[S ‘[‘,0 Promde lguch I'GSISt-_-

- ance in the form of a series of superimposed
. grids insulated from each other (except at

ﬁﬂd positive

(}e:l'i;a;i:ﬂ.cat:a:u:vact,ing1 points) and every strip of
.-..:I. . | '.: | - each . . .

Y

o each grid in series, while the whole structure

-  ample ventilation is.provided. -
- .- Another obj

25

‘constitutes a firm and rigid box which ‘will
.- . withstand considerable abuse. = - -
- Another object is to so form the

L I

against damage while allowing a considerable

.- distance between the grids around the insu-

' lation, minimizing the danger of an arcing

-
r

P
Fl .‘I- .
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“ghort circuit. =~

" The invention includes also &-_Simple: and | which the bolts B pass. These mica strips -

efficient means for making connections be- ss:to prevent their be-

tween consecutive grids.

- These features are hereinafter more par-

ticularly described, as summarized in the

o y :.f';f.3-5'

. " section through the resistance box, showing:
... oné of the grids in plan. Fig. 2 is a side ele-.
.. vation of the complete resistance box. Xig.

"Tn the drawings, Figure 1 is a Horizontal

<. 8 is an enlarged fragmentary side elevation

40 from the point 3 in Fig, 1. -
© - cal cross section through several of the grids,
- asontheline4 of Fig. 1. Fig. 51s a perspec-

~ tive view of one of the connecting plates.

C 3 4_5' ‘ters, A represents a suitable base or support
. adapted to be-secured as desired,—on the

T ' - ~ from this support are a series of bolts B rig-
. idly connected with the supporting plate.

~.'is & casting having open-ended slots ¢ alter-

- Referring to the drawings by reference let-
underside of a car,-for example. Dependin

As shown, thereé are four of these bolts.

1

1d P y and independently sup-
, whereby 4 long path for the current
provided through the various portions of

grids that

¢t is to protect the insulation

Fig. 4 1s a vertl-

- C represents one of the grids. . Each grid

b "

‘tween the stripsof each grid. - =~~~ '~
" The insulation D between the grids, con-

' |wide the grid into a continuous serpentine

' OFFICE. .
' THORSTEN VON ZWEIGBERGK, OF PRESTON, ENGLAND, ASSIGNOR, BY MESNE ASSIGNMENTS, -
" 'TO GENERAL ELECTRIC COMPANY, A GORPORATION OF NEW YORK.

conductor of comparatively small cross sec- 55

tion. The bolts' B pass through holes ¢’ mn

the corners of each grid, the grids being

mounted one upon-the other-with interposed

insulation D, and the bolts being insulated

from the'grids by tubular insulation K. . .
- Fig. 2 shows a suitable cover plate K ex-
tending . across the bottom grid. Nuts b
screwing onto the bolts B clamp the various

60

perts together. As shown, suitable addi- o

tional insulation F, with interposed strips of - 6¢
metal G to give firmness, may be mounted-:

between the uppermost grid and the base .

cover. . T e
"~ As shown in Fig. 2, the .ends of the grid-

supported, while giving ample space for ven-

"k
>

tilation between the -grids, .as

sists preferably -of strips of:miea, -which ex-
tend across the.ends ¢, having holes through

are of sufficient thic

-and - between the lowermost grid and the

90
forks ¢* are-all of the same height, including~
-the larger outermost forks, while hetween ..
:these ends the.cross bars are:of less height,as =
shown at ¢*, Figs. 1 and 3. - This enables:ithe
ends of each grid-strip to be independently 75

well as be-

80

ing punctured by the current. To prevent”

‘the eurrent arcing from one grid to-the other,
“or leaking across the end of the mica, while
1 at the same time protecting the mica from

damage at its edge, I form each grid with the

outwardly beveled edge ¢t. This allows one
face of the grid (the lower face in the draw-

ing) to overhang the mica, protecting it from

jacent grid, the two grids are such a'distance
ie&kage or arcing around the edge

apart-that _
of the mica is;prevented. - -~ - =~
" I have referred to.the edges of thegrids as

85
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| damage, while, owing to the bevel on the ad-

95

| having the bevel ¢t. = As shown, this bevel is
! formed on a reverse curve. It may be:made
‘in any manner which will énable one surtace
g | of the grid to overhang the other.  If the

¢ he ot e 100
| grids had vertical sides.and the mica termi-

nated flush with them, or inside of their outer |

edge, the space between the grids would be so

small that there would be leakage and arcing.
On -the other hand, if to prevent this the

‘mies projects beyond the grids, the mica 18
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2.

lisble to be damaged by contact from the | on

outside. My invention obviates both diffi-
culties and allows the advantage sought to be
obtained. |

To make the desired connection between

the consecutive grids, I provide a flat strip of ;

copper H which at the proper points is dou-
bled around the mica and contacts with the
grid above it and the grid below it. This
strip is shown in Fig. 5. It has a hole &,
through which the bolts B with the tubu-
lar insulation K passes. This copper strip
forms a very. effective connection between
the consecutive grids and. is easily mounted
at desired points. No special provision need

be made for it and it is C%::»rotectecl_l:»j,,r_1;he over-

hanging edge of the adjacent grid.
The outside connections to the resistance

are made by binding posts L. which have

openings ! for the attachment of the circuit
wires and are clamped by set screws I’ on flat
lugs ¢* extending from the grids. Each grid
has two of these lugs, located respectively at

the beginning and end of the series conductor

which the grid provides. The binding posts

‘will usually be attached to the tep and bot-

tom grids so that the current may pass in
sertes through the whole box; though, if de-

sired, they may be attached at other points,.
leaving some of the grids out of service.

The construction described enables the re-

sistance to be built up with as many grids as

desired, into & very compact resistance-box.

Every strip of each grid is rigidly supported
and the insulation protected, so that while |

the construction is very cheap it is likewise
extremely durable. Moreover the ventila-
tion and arc-preventing features make the
resistance box very efficient in service.
Having described my invention, I claim:
1. A resistance composed of a series of
grids formed with slots alternately from op-

Pposite sides, the strips thus produced being

thicker across the ends of said slots, strips of
Insulation between the grids and extending
across the thicker portions thereof, whereby
the strips are independently supported while
ventilation space 1s provided.

2. A resistance composed of a series of
grids each grid having slots from opposite
edges, whereby a series of forks are pro-
duced, the head of each fork being of sub-

stantially the same height throughout while

intermediately the forks are of less. height,
strips of inmsulation extending across such
heads between the grids, and means for hold-

- Ing the whole structure together in the form

60

of a rigid box.

3. A resistance composed of a series of
grids, each grid having slots from opposite
edges, whereby a series of forks are produced,

- the heads of the forks being thickened con-

85

tnuously across the ends of the slots, thereby
strengthening the grid and providing a raised

seat for Insulation, strips of insulation resting |

| nating short of it.

912,267

such seats, means for holding the whole
%tructure together in the form of a rigid
0X. _

4. A resistance composed of a series -of
grids, each grid having slots from opposite
edges whereby a series of forks are produced,
the outermost forks of the grids having each
two laterally extending bosses located sub-
stantially at the four corners of. the grid,
holes through said bosses,

ing through said holes for holding the whole

structure together in the form of a rigid box.

5. A resistance composed of 8 series of

‘members and interposed insulation, the edge

of the member on ore.side of the insulation
overhanging it and on the other side termi-

6. A resistance composed of a series of

the insulation between the grids projecting
beyond one grid and being protected by the
overhang of the other. ~ =

7. A resistance composed of a series of
members whose edges are formed to consec-
utively overhang, and insulation placed be-
tween the members and extending beyond
the adjacent edge of one member and pro-

tected by the adjacent member. _
8. A resistance composed of a series of

and four rods pass-
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‘grids separated by insulation, each grid hav-
ng an edge overhanging the adjacent grid,
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grids with beveled edges, insulation between |

the grids overhanging the inner edge of one
adjacent grid and terminating short of the
outer edge of the other adjacent grid.

9. A resistance composed of a series of
grids formed with slots alternately from
opposite sides, the edges of the grids between
the ends of the slots being formed to consec-
utively overhang, strips of insulation placed
between the grids and extending across the
slots and projecting beyond the edge of one
adjacent
the other adjacent grid. .

10. A resistance composed of a series of
grids. each grid having slots from opposite
edges, whereby a series of forks are p;
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grid and protected by the edge of

110

produced,

the head of each fork being of substantially

the same height, strips of insulation extend-
Ing across such heads between the grids, the
heads on one side of the insulation overhang-

iI%g 1t and on the other side terminating short -
“of it.

11. A resistance composed of a series of
grids, with intermediate insulations, con-
necting U-shaped strips extending on to
opposite sides of the insulation and around
the edge thereof and contacting with adja-
cent grids, said strips having holes through.
them, and rods passing, through said holes
for holding the grids together and the strips
in place. - . | o

12. In a resistance, the combination of a
suitable support and rods carried thereby, s,
series of grids hawing holes through which
sald rods pass, said grids having beveled
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edgee, a.nd stnpe of msula.tmn between the ﬁ.;"'
L gmds havmg holes through which the rods
pass, eald msula,tlen overhengmg the edge ef.'

919,“7

the ed e of the eenseeutwe grid.

In: a reelstanee the eembmetwn ef a,.-__-
support ‘a series of: Tods ‘extending there- |
-~ from, msuletmn around said rods, a series of |
gnde mounted on such rods and: msulatmn .
10 -strips. of insulation betwéen the grids, and |
eonnectmg strips. between ' the gnds and |
formed of U-shaped flat straps extending !
areund the edge of the intermediate insula-
+tion and having holes through Whlch the rods 1

15 and tubular insulation pass.

g 25 “each: of siid etnpstt“ﬁa duter edge and ends |

14, In 8 reelstance ‘tk e eombma.tmn of a

eultable suppert and rods carried thereby, a

“series of grids haying holes through which |
ots fl‘om'
Jg oppoelte edges, the heads .of the forks thus{
substantially the same;

ea.ld rods pass, said grids having s

Ee roduced bemg of.
ight .and. having beveled: edg

8
msulatlon extending across such i}eede and
. having holes through which said-rods pass,. |

overhangmg the eda'e of one. ?&d qaeent gnd

trips of | N

and termmatmg short ef the edge of the

‘the insulating strips and contectmg with the
gnds on opposite sides thereof:

smtable support and rods carried thereby, a
series of grids having holes through Whlch
‘said rods pass, said grids having s

t;’la.n::ent

er adjacent grid.
..In testimon i Whereof

mgnature m t
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slots from
opposite edges, the heads of the forks thus

produced. bemg of eubstentmlly the same
thickness, which thickness is greater:than
that of the intermediate portions of theforks, = =
‘and strips of insulation extending 'across 40 =
" 1.such heads and having holes through which .~

"said rods pags; each of said strips at its outer ~ =
a | edge ‘and ends overhanging: the edge of one

grid and termmetmg ehert of the

other adjacent gridy and a metallic connect-
‘ing strap passing . around the edge of some of

15. In a resistance, the eemblnatmn of o E

I hereunto affix. my -
:J presence of twa mtnesses PR,
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