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UNITED STATES PATENT OFFICE. 
WILFRED BERTRAM THORPE, OF BALHAM, LONDON, ENGLAND. 

ELECTROLYTIC APEARATUS, 

1,002,882. Specification of ?etters Patent. Patented Sept. 12, 1911. 
Application filed August 18, 1909, Serial No. 513,479. 

To all whom it may concern: 
Be it known that I, WILFRED BERTRAM Trfor PE, a subject of the King of Great Brit 

ain and Ireland, residing at Balham, in the 
county of London, England, have invented 
Improvements in Electrolytic Apparatus, of 
whicl the following is a specification. 
This invention bas reference to that kind 

of electrolytic apparatus suitable for use as 
or in the construction of meters, switches, 
and other electrical apparatus, wherein an 
electric current passed through such appa 
ratus causes lectrolysis of a liquid, for ex 
ample acididated water or an alkali, and the 
evolution of gases, for example oxygen and 
hydrugen, 

fn the specification of another application 
for Letters Patent filed by me. No. 471,936, 
I have described constructions of electrolytic 
apparatus of the kind referred to whereby 
such apparatus is rendered practically avail 
able for use as or in the construction of 
nete's. recordi's, switches, and other appa 
i’atti S. 1) the use of such electrolytic appa 
ratus with positive and negative electric up 

conductors and electro-magnetic reans 
operating mechanism, for example re 

cording niechanism, as in a registeriig elec 
tiricity midter, and for causing ignition of 

in the evolved gases, there is described in the 

35 

i said foiler specification, the combination 
with tie electrolytic cell aid 'electric supply 
'onductor's, of a shunt arrangelent compris 
ing tw: eitial and parallel resistances con 
lected at one end to opposite &nds of the 

't I'dia) ary 1)ail shunting resistance it series 
a with one of the supply mains, and at the 
other end t() one end of a third resistance, 
hether end of which is connected to the 
secohl electric supply main, the electrodes 
of the electrolytic cell being connected across le, Li the efids of that one of the tav) parallel re 

is 

sistances that is on the dynamo oil supply 
side of the main slainting resistance and it 
which the voltage drop. is arranged to. bc. 
greater than the back E. M. F. of the elec 
trolytic cell so that the cell will begin to 
work in mediately current is supplied to the 
Iamp Xr other circuit', with which the appa 
'ifts is used. This arrangement of electro 
lytic cell and shi-?tarrangement is found to 
work satisfactorily, in cases where the E. M. 
J. : voltage between the electric supply 
conductors is maií fained practically co 
start. If however the combined arrange 
meitbe (sed in connection with the positive 

and negative supply mains of an ordinary 
electric distributing system in which the volt 
age between the said mains varies from 
time to time from the normal voltage, it is 
found that the combined arrangement does 
not work quite accurately. 
Now the present invention has for object 

to enable electrolytic apparatus to work ac 
curately in connection with an electric Sup 
ply circuit subject to varying voltage within 
ordinary permissible limits, so that record 
ing for other apparatus used with and con 
trolled by such an electrolytic apparat is 
shall be accurately operated notwithstand 
ing varying voltage conditions. For this 
purpose, according to one way of carrying 
out the present invention there is used in 
conjunction with electrolytic apparatus of 
the kind referred to connected up between 
one end of the shunting resistance and the 
high resistance across the supply, conductor's 
and adapted to control recording or other 
apparatus and it may be an igniting device, 
as heretofore, a second electrolytic cell 
(hereinafter called for distinction an ab. 
sorption cell) that is connected up between 
the high resistance and the other end of the 
shunting resistance on the consumption side 
thereof, the two cells being thus connected in 
parallel witl each other and in series with 
the high resistance across the positive and 
negative supply conditors. The two cells 
and the main shinting resistance are prefer 
ably connected to the legative stily co 
ductor, and the mail or registering cell has 
preferably in circuit there with, as heret 1)- 
fore, a lighi resistance for a listinent Ol' 
elimination of time and temperature errors. 

In the accompanying illustrative draw - 
ings, Figtres 1 to filesive show, diagra 11 
imatically, vario is arrangenients of electro 
lytic apparat is ein bodying the resent in 
vention, Figs. to 3 showing the apparat is 
adapted for is: is a registering meter and 
Eig.: 4 for last as a switch. 

In Fig. 1, a st' is the belt, tube of an elec 
trolytic device and a the main or register 
ing. electrolytic cell therein charged with 
electrolyted and provided with positive and 
negative electrodes (, b arranged in a cir 
cuit that includes a main high resistance in, 
and an adjustable high resistance in' and is 
adapted to be connected, when the meter is 
to be used, as a shtint, across the positive and 
negative electric supply nains (, k' respec 
tively, the connection to one of these mains 
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rapid evolution of gases in the cell a for de 
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and p are respectively the winding and core 

m. and electrode b, and also to a fixed con 

92 

being made at one end t of the ordinary 
This resistance 

is preferably arranged in the negative Sup 
ply train k" as shown. is an electro-inag 
net the windig of which is connected across 
the mains h, k when the gases evolved in 
the cell a cause the mercury column f in 
the tube a, a to rise in the contact chamber 
(t" of the electrolytic device and bring a co 
tact h”, carried by a float, h, against the 
fixed contact h, the electro-magnet, when en 
ergized, acting through its armature i and 
an arm r and rod n' to operate the register 
ing or recording mechanism i. of the meter 
as heretofore, 
The electrolytic device shown is con 

structed in the manner described in my said 
former specification, and comprises a bent 
tube having constricted portions a, a, one 
of which, namelya', contains a fine thread of 
electrolyte to form a high resistance between 
the electrodes b, b and the mercury f, rings 
e, e of platinum forming a luid tight joint 
with the mercury, and a contact g project 
ing into the bulb a' So as to be in contact 
with the mercury if and connected to the 
negative electrode b. g is a second nega 
tive contact projecting into the contact 
chamber a so as to come into connection 
with the mercury f when it enters that 
chamber and form a second connection 
there with. The evolved gases are prefer 
ably ignited by a spark produced between 
the surface of the electrolyted and a termi 
ral arranged above it, and prefery 
formed by the negative electrode l', accord 
ing to the invention forming the subject of 
another application for patent No. 513,480 
filed by me on even date herewith, the ig 
initing spark being produced whe: the sur 
ace of the electrolyte d, under the action 

of the evolved gases, falls below the elec 
trode l' which is arranged vertically. O 
of an inductive device, the winding being 
connected to the shunt circuit of the electro 
lytic device at a point between the resistance 
tact q against which the al'mature lever n. 
bears, when attracted by the electro-magnet 
i. i., so as to close a circuit directly across 
the mains (, k' at this time and cause a more 
pressing the electrolyte d below the elec 
trode l' for producing the igniting spark 
which will be reinforced by the inductive 
action of the device o, p, also as described 
in the said other specification filed on even 
date here with. The shunt circuit including 
the electrodes b, b and resistances m, in 
may include a switch r that is opened auto 
matically when the arm n is attracted by the 
electro-magnet , i, so as to cut the resist 
ances m, in out of circuit when the 'cell a 
is connected across the mains k, k through 
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the inductive device o, p for the purpose 
in entioned. u is the absorption cell con 
lected to the said shunt circuit at a point 
'u' between the resistances m, in and to the 
end t” of the nain shunting resistance t on to the consumption or lamp side v thereof, so 
that the main or registering cell a’ and the 
absorption cell o' are connected in parallel 
with each other stross the positive aid neg 
atiye Supply Ilains and in series with t. 
II); in IeSlStal)ce in. 
The absorption cell w! comprises two 

plates a, a' of metal; preferably nickel, in 
nucl'sed in an electrolyte, preferably a solu 
tion of caustic soda. 
absorption cell care should be taken that 
(I) the plates a, at are large in proportion to 
the electrodes b,b in the main cell a’, (II) 
that the internal resistance of the cell no is 
Snull compared to that of the cell a, and 85 
(III) that, the two foregoing conditions 
being complied with, the plates are large 
enough to take any variation of voltage, 
within say a limit of 10% (ten per cent.) 
of the normal voltage, without the voltage go 
drop across the plates materially altering. 
l3y this means, if the plates a, a be made of 
comparatively large size, say each about one 
Square inch in area, considerable variation 
of the voltage across the electric mains k, k 95 
will cause no variation in the circuit of the 
main cell a and therefore no error in the 
working of this cell will take place by reason 
of such voltage variation, so that such cell will accurately register ampere hours. In 100 
this case the slunt resistance u (hereinafter 
called the parallel resistance) connected be 
tween the points i and t? as in the former. 
arrangement of spparatus hereinbefore re 
ferred to, may be omitted, as indicated in 105 
Fig. 2, but in order to reduce the almount of 
electrolytic action in the absorption cell, it 
is in all cases preferred to use this resist 
ance. The internal resistance of the absorp 
tion cell w can also be so adjusted, as by in- 110 
creasing or reducing the distance apart of 
the plates a, as, or by varying the size of 
such plates, or the density of the electrolyte 
a', whichever may be necessary, owing to the 
internal resistance of the main (5: gister 115 
ing cell a, that the resistance of the main 
cell circuit will be caused to vary in pro 
portion to the variation in voltage. 
The absorption cell may be looked upon 

as a gas celi in which the back E. M. F. 120 
depends upon the size of the plates and the 
current passing through such plates. With 
plates of moderate size, the back E. M. F. will 
vary with currents of from say about .01A 
to 1A (decimal nought one to decimal one 125 
anpere), such as would result with voltage 
variation within a limit of say 10% of the 
normal voltage when using a sufficiently high . 
resistance (n), although practically no dif 
ference in the back E. M. F. of the cell 30 
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act at the desired rate for a given consump 
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for electric meters. 
similar arrangelinent to Figr. 2 but in which 
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would result with currents of from say one By utilizing such vary 
ing back E. M. F. set up with varying cur 
rent through the absorption cell, due to 
varying voltage above or below the normal. 
the back E. M. F. of the main or registering 
cell will be caused to vary proportionately 
to such voltage variation, as the absorption 
cell is connected in parallel with it and in 
Series with the high resistance (). In 
practice it is a clvisable to avoid, as far as 
possible, having to refill the absorption cell 
with electrolyte from time to time, owing 
to evolution of gases, unless the evolved 
gases are to be recombined by ignition. 
Therefore it is necessary that the evolution 
of gas should be as small as possible and for 
this reason the resistance it is preferably 
connected across the terminals of the all 
sorption cell. The combined absorption cell 
and parallel resistance anay be regarded as 
two resistances in parallel with each other, 
one of which, being of wire, varies as the 
current going through it, while the other 
does not vary with the current. The result 
is that by adjusting the parallel resistance 
it, an accurate registration in the registering 
cell can be obtained with a variation of 
voltage within the above mentioned liunits. 
In this way the apparatus can be adapted 
to serve as a wait lou' meter instead of all 
anpere hour meter, the time taken in the 
evolution of the gases being altered propor 
tionately to the rise or fall of the voltage 
above or below the normal voltage. 
watt hour meter. each plate it', a lay be 
allout one quarter of a square inch in area. 
The main resistance i? and the parallel re 

are adjusted for the voltage that 
the meter is designed for. It is prefe!'' (i. 
where possible to adjust the two resistances 
n, and it to suit the lowest range of voltage 
supplied. The required interial resistance 
of the absorption cell it can be determined 
ly testing the meter at clifferent voltages, in 
comparison with a standard laneter, the in 
ternal resistance of the absorption cell be 
ing varied until the readings at different 
voltages are practically accurate for the elec 
tric energy supplied. The resistance m' is 
adjusted to catase the registering cell (f" to 
tion of electrical energy, say once very 
hott for each it of electricity splied. 

\ is absorption cell such as describe (; ) 
be used, in vario is arrangenients of shillts 

Thus, Fig. 3 shows a 

a resistance in is place islanta ('1'()ss the 
nail cell a act its resistance in in a deli 
tion to the resistance it across the absorption 
('ell it'. . 
The gases evolved in the absorption cell 

it by electrolysis can, if required, be recon 
bined in a manner similar to that in which 
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the gases evolved in the main cell (t” are re 
combined. The recombining of the gases in 
the absorption cell it by ignition may be dis 
pensed with by forming the plateste, it of 
catalytic platinum which, owing to the ab 
sorbing power thereof, gives off practically 
no gas with the very small current which is 
passed through the cell, and what little is 
given off, it readily recombines. It may 
also be desirable to practically prevent evo 
lution of gases in the absorption cell when 
using nickel electrodes. This can be done 
by making the resistance in so great that the 
current passing through the absorption cell 
will be so Small that practically no gases 
will be given off in such cell. The resist 
ances it and, an are or may also be made so 
great that practically no gases will be given 
off in the main cell (t" when no curret is 
being supplied to the lamp circuit '. 

Apparatus such as shown in Figs. , 2. 
and 3 instead of being used to operate a 
counting device i for registering the quan 
tity of electricity consumed, may be adapted 
for use for other purposes, as for example 
for operating an automatic switch, for ex 
ample a Switch that will operate after the 
electrolytic apparatus has acted a given 
number of times, and close or open an elec 
tric switeh for switching on or switching off 
electric or other lamps or for performing 
some other useful work. Fig. 4 shows an 
al' rangement for this purpose wherein the 
lever n is provided with a pawl 7 to engage 
teeth 8 on a disk 9 provided with adjustable 
tappets 10 and 11, the pawl 7 engaging the 
disk and rotating it a step by the action of 
a spiring it each time the lever is released 
after being attracted by the electromagnet 
i. i. The tappet 1() is arranged to engage, 
at the 'equired tiune, an arial 12 fixed on a 
switch level 13 ant move this lever in the 
direction of the arrow, against the action of 
a weight 14, and close a circuit between two 
conductor's 15 and 16 through a switch coin 
prising mercity cups 17 and a luno Yable con 
tact is on the ever, which is then held in 
the closed position by the notchel pipei' end 
()f a pivotel catch 19 engaging a pil 20 Ol 
the lever. The tappet is arranged to dis 
engage the catch 19 from the pin 20 at the 
required time and allow the weight 14 to 
open the switch 17-1S. 
What clain is:- 1. Electrolytic apparat its coni'ising a 

circuit having three branches adapted to be 
connected as a shut between two electric 
supply mains, one of said branches having 
the rein a high resistance aid designed for 
connection to one of said mains and the 
other two ranches being designed for co 
lection to the see on supply nail, and ea ('l) 
having there in an electrolytic cell. 

2. IElectrolytic apparatus ('on prising a 
circuit laving three branches adapted to be 
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connected as a shunt between two electric 
supply mains, one of said branches includ 
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ing a high resistance and designed for con 
nection to one main and the other two 
branches being designed for connection to 
tlie Second supply main, one of these two 
branclues having in circuit there with a main 
registering electrolytic cell and the other 
having in circuit there with an absorption 
(ell comprising an electrolyte and netal 
plates, said plates being large in proportion 
to the electrodes in the nain cell, the inter 
nal resistance of the absorption cell being 
small compared to that of the main cell and 
the size of the plates being such that any 
rise in voltage, within a predetermined 
lin it, between the ends of said shunt will 
not cause any material voltage drop across 
the plates. 

3. Electrolytic apparatus coinnprising a 
circuit having three branclaes adapted to be 
connected as a shunt between two electric 
stipply nains, one of said branches including 
a high resistance and designed for connec 
tion to one main and the other two branches 
being designed for connection to the second 
supply main, one of these two branches hav 
ing in circuit there with a main registering 
electrolytic cell and the other having in cir 
cuit therewith a second electrolytic or ab 
sorption cell having a smaller internal e 
sistance than the nain cell and a low resist 
ance connected across the terminals of said absorption cell. 

4. Electrolytic apparatus comprising a 
main electrolytic cell and a high resistance 
arranged in series with each other and 
adapted to be connected in a shunt circuit 
across electric Supply mains, a main shunt 
ing resistance adapted to be included in cir 
cuit with one of said supply mains and to 
one end of which said mail) electrolytic cell 
is connected, and a second electrolytic or ab 
sorption cell connected in series with said 
high resistance and to the opposite end of 
said inain shunting resistance, substantially 
as described. 

resistance and to the opposite end of said. 
Iain shunting resistance, and a low resist 
ance connected across the terminals of said 

5. Electrolytic: apparatus comprising a 
main electrolytic cell and a high resistance 
arranged in Series with each other and 
adapted to be connected in a shunt circuit 
across electric supply mains, a main slaint 
ing resistance adapted to be included in cir 
cuit with one of said supply nains and to 
one end of which said main electrolytic cell 
is connected, a second electrolytic or absorp 
tion cell connected in series with said high. 

ribsorption cell. . . . . 
6. Electrolytic apparatus comprising a 
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main electrolytic cell, a main high resistance 
and an adjustable high resistance connected 
in Series with each other and adapted to be 
connected in a shunt circuit across electric 
Supply mains, a second electrolytic or ab 
Sorption cell connected to said shunt circuit 
between the main and adjustable resistances 
and a main shunting resistance arranged to 
be included in circuit with one of said mains 
between the main and absorption cells con 
nected thereto. 

7. Electrolytic apparatus comprising a 
main clectrolytic cell, a main high resistance 

65 

70 

and an adjustable high resistance connected . 
in Series with each other and adapted to be 
connected in a shunt circuit across electric 
Supply anains, a main shunting resistance 
adapted to be included in circuit with one of 
said supply mains and to one end of which 
said main electrolytic cell is connected, a 
second electrolytic or absorption cell con 
nected to said shunt circuit, between the main 
and adjustable resistances and to the second 
end of Said mail shunting resistance, and a 
low resistance connected across the termi 
nals of Said absorption cell. 

80 

8. Electrolytic apparatus comprising a . 
shunt circuit adapted to be connected across 
electric supply nains and comprising three . 
branches, a main high resistance included in 
one branch, a main electrolytic cell with an 
adjustable high resistance included in a sec 
ond branch and a second electrolytic or 
absorption bell included in the third branch, 
a low resistance connected across said main 
cell and adjustable resistance, and a low re. 
sistance connected across the terminals of 
said absorption cell. 

9. Electrolytic apparatus comprising a 
main shunting resistance adapted to be con 
nected in circuit with one of two current 
Supply mains, a main electrolytic cell, a 
main high resistance and an adjustable high 
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I.05 
resistance arranged in series with each other 
to for in a shunt circuit that is connected at 
one end to the said main shunting resistance 
on the dynamo side thereof and is designed 
to be connected at the other end to the Second 00 
supply main, a second electrolytic or lab 
sorption cell connected to the other end of 
sail main shunting resistance and to the 
shunt circuit between the main and adjust 
able resistances, a low resistance connected 
across said main cell and adjustable resist 
ance, and a low resistance connected across 
the terminals of said absor, tio cell. Signed at London, England this 30th day 
of July 1909. 

WII, FRED IBERTRAM THORPE. 
Witnesses: 

T. L. RAND, . 
R. O. WILLIAMs. 
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