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To all rhom it may ronder'n' 
He it known that I, WILLSON. H. Row LEY, 

a citizen of the United States, and resident 
of University city. St. Louis county, and 
State of Missouri, have invented certain new 
and useful Improvements in Electrodes, of 
which the following is a specification con 
taining a full, clear, and exact description, 
reference being had to the accompanying 
drawings, forming a part hereof. . . 
My invention relates to improvements in 

electrodes or battery plates, and the object 
of my invention is to construct an electrode 
comprising metal lead fiber of minute and 
ductile filaments, many of which are de 
signed to have intimate contact with a Sup 
porting element, and the mass or body so arranged as to provide for permeation and 
circulation of the electrolyte and which ar 
rangement of filaments and ductility pro 
vide for the growth of the filaments in the 
oxidation or forming of the filaments. 
A further object of my invention is to 

provide an electrode comprising bodies on 
metal lead fiber in the form of ductile fila 
ments arranged to be supported on a grid 
with the filaments forming a porous veil, 
corrugated or roughened over the support 
ing grid, and many of the filaments de 
signed to have intimate contact with the 
supporting element, whereby to obtain a 
maximum of filament length in a given 
length of supporting element and whereby 
the filaments having contact with the Sup 
porting element, will become active mate 
rial. And a further object of my invention 
is to construct an electrode of the com 
posite type employing two forms of active 
material, one being metal lead filaments 
and the other an oxide of lead, wherein the 
metal lead having the characteristics above 
noted serves as envelops for an oxid, which 
envelops hold or space apart the body of 
oxid from the surface of the supporting 
element in order to obviate zones upon the 
surface of the oxid body which will not 
offer permeation of the electrolyte, as dis 
tinguishable from such plates wherein the 
oxid is pasted or placed in immediate con 
tact with the surfaces qf the supporting ele 
With the above purposes in yiew my in 

vention consists in certain novel features of 

amu - 
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construction and arrangement of parts as 
will be hereinafter more fully described, 
pointed out in the claims and illustrated by 
the accompanying drawings, in which 

Figure 1 shows in elevation an electrode 
constructed according to my invention, the 
upper and right hand. margins being com 
pleted, and portions of the lower and the 
left hand margins showing the ends of the 
filaments projecting beyond the margins of 
the grid, as before being united therewith; 
Fig. 2 is a plan of a strand or group of metal 
lead filaments: Fig. 3 is an end elevation of 
one of the supporting elements showing the 
rib formation to produce channels to receive 
the strands of metal lead fiber; Fig. 4 is a 
longitudinal sectional elevation of one of 
the frame members taken at right angles to 
Fig. 3; Fig. 5 is a view similar to Fig. 4 
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showing a strand of the metal lead fiber in . . . 
place: Fig. 6 is a view similar to Fig. 5. 
showing abody of oxid applied to the strand 
of metal lead fiber; Fig. 7 is a transverse 

75. 
Sectional elevation of a composite plate 
taken on the line 7-7 of Fig.1; and Fig. 8 is an enlarged fragmental longitudinal 
Signal elevation taken on the line 8-8 of ig. 1. 
Referring by numerals to the accompany 

ing drawings: 10 and 11 designate the 
frames of the electrodes which are prefer ably 'ectangular in shape and each provided 
With a terminal such as 12. 

Extending lengthwise of each frame are 
the parallel ribs or bars 13. 

so 

85 

Between the points where the ribs 13 unite. 
With the frames the frames are reduced in 
thickness in order to form channels such as 

extending the length of the frame mem 
e.S. 

15 designates the grid bars which, as 
clearly shown in Fig. 4, are of less thickness than the bars 13. 
Each of the frames, 

transverse bar i6. 

90 
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10 and 11 carries a 
17 designates strands of metal lead fiber 

which consist of continuous metal lead fila 
ments. The strands 17 are placed in each 

00 

channel 14 of each frame and, as shown in 
Fig. 5, are shaped over the grid bars 15 with 
their ends projecting beyond the end pnem 
bers of the frames 10 and 11. 
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grid bars care should be taken to avoid de 
struction of the porosity of the strand over 
the grid bar. ... 18 designates a body of oxid of lead which 

is is pasted or placed upon the screen, veil or 
envelop consisting of strands 17. 

It is obvious that one face of the body 1S foxid will be corrugated or roughened 
ad due to the porosity of the strands 17, 

so the oxid will possess a minutely divided 
"it surface in addition to the corrugated sur face by reason of its entering into the in 

numerable interstices of the borous strands 
of metal lead fibers. is . By reference to Figs. 7 and 8, it will be 
observed that the complete electrode com 
prises two frames having the screens of 
metal lead fiber and the bodies of oxid of 
lead possessing the characteristics just de 

20 scribed, and placed between the two bodies 
of lead oxid is a screen or veil 19 which is 
made up of metal lead fiber, the filaments of Wii Et. continuously from one side 

... to the other of each of the frames. 
25. As shown in Fig. 1, the ends of the fila 

ments entering into the screen 19 extend 
beyond the sides of the frames. The two 

... frames carrying the screens and bodies of 
lead oxid as described, after being placed 

so together, are subjected to heat or to the 
... flame of a burner which will unite the ends 

of the filaments entering into said screens, 
will unite the ends of the filaments with 
the frame members, and also unite the frame 
members at some point of said connecting 
frames. - 

a The two frames are then further united 
at the bars 16, either by rivets such as 20 
shown in Fig.1 or by welding, which act 

40 will bring into intimate contact with said 
bars the filaments of the strands 17 so that 
in the event there is a strand broken between 
its ends, said broken filament will have at 
least one point of intimate (Pontact with the 

45 frame, so that when it is put into service it 
will not be isolated and will of itself become 

is active material. '. By reason of the multiple of minutely di 
vided surfaces of the active material in the 

36 

50 form of oxid, it is obvious there is active 
material immediately available for service 
and, by reason of the particles of the mi nutely divided surface being in contact with 
metal lead filaments extending to and elec 

55 trically connected with the supporting ele 
ment, there will be an immediate and unin 
terrupted flow of energy from these minute 
particles of active material. . . Due to the oxid bodies being enveloped in 

60 porous veils or envelops of metal lead fiber, it is obvious that the electrolyte has access. 
to the entire surface and body of the oxid, 
the porous veil serving to hold and space 
apart the oxid body from the grid bars of 

ss the supporting frames in order to obviate 
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dead or inert Zones upon the surface of the 
oxid body, as would be the case if the oxid 
body Were pasted or placed in immediate 
contact with said grid bars. 
While I have shown and described a com- 70 

posite electrode having two forms of active 
material, the oxid and the metal lead fiber, 
I do not wish to be understood as limiting myself to this arrangement for it is obvious 
that a highly efficient electrode may be con- 75 
structed with the metal lead fiber alone as 
active material. ' ' ' 

It is to be observed that I have arranged 
with great care for. immediate contact be 
tween each individual filament of the metal 80 
lead fiber and the supporting frame in order 
to avoid isolated filaments which, of course. 
would be functionless. 
An important characteristic of my im 

proved electrode lies in the relative arrange- 85 
ment of the individual filaments to avoid 
density or compactness of the body of ?ila 
ments in order to provide for the growth of 
the filaments in forming, oxidizing or sul 
phating, so that the body of filaments may 90 
in itself provide and compensate for said 
growth rather than to impart strains inci 
dent to such growth to the supporting 
frames, thus such an electrode will not buc 
kle or be distorted. 95 
A further characteristic of my electrode. 

of the composite type lies in the employ 
ment of a porous envelop constructed of 
metal lead fiber possessing a sufficient body 
to prevent “shedding of the oxid. 

I claim: . 1. An electrode, comprising a frame in 
the form of a grid, a body of active ma 
terial in the form of fiber, the individlai 
filaments of which are united with sail 
frame and between their ends shaped over 
said grid to produce an uneven surface. 

2. An electrode, comprising a frame in 

OO 

the form of a grid, a body of active material 
in the form of fiber, the individual filaments lo 
of which are united with said frame and be 
tween their ends shaped over said grid to 
produce an uneven surface, and a body of 
active material comprising an oxid of lead 
applied to said uneven surface. 

3. In an electrode, a pair of frames com 
prising grids, a screen of metal lead fiber, 
the filaments of which are united with said 
frames and shaped over said grids to pro 
duce uneven surfaces, and a body of active 
material comprising an oxid of lead en 
veloped between said uneven surfaces. 

4. In an electrode, a pair of frames com 
prising grids, screens of metal lead fiber, 
the filaments of which are united with said 
frames and their bodies shaped over said 
grids to present uneven surfaces, bodies of 
active material comprising an oxid of lead 
supported by said screens, and a screen of 
metai iead fiber interposed between said lao 
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oxid bodies, the filaments of which last men. 

O 

tioned screen are united with said frames. 
5. In an electrode, a grid-like frame, a 

body of active material in the form of a 
porous veil of metal lead filaments secured 
to said frame and covering the grids there 
of, and a body of active material compris 
ing an oxid of lead supported by said veil 
and held separated from the grids of the 
frame by said veil, 

6. In an electrode, a frame, a porous en 
velop comprising loosely assembled metal 
lead filaments, each of which is designed to 
be united witk said frame, and a body com 

5 prising an oxid of lead within said envelop 
and held separated thereby from the frame. 

7. In an electrode, a pair of connected 
frames, a porous body comprising loosely 
assembled metal lead-filaments supported by 

..) each frame, each of which filaments is de 
signed to be united with one or the other of 

said frames, and a body comprising an oxid 
of lead enveloped by said filaments and held 
separated from the frames thereby. 

8. In an electrode, a pair of grid-like 
frames, a porous veil of metal lead fila 
ments having their ends secured to said 
frames and their body portions between the 
ends loosely assembled and covering said 
grids, and bodies comprising an oxid of lead 
applied to said porous veils and separated 
from the grids of the frames by said veils, 
said frames holding said bodies of oxid be 
ing united. . 

In testimony whereof, I have signed my 
name to this specification, in presence of two 
subscribing witnesses. 

WILLSON. H. ROWLEY. 
Witnesses: 

EDWARD E. LoNGAN, 
E. L. WALLACE. 
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