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Patented May 8, 1951 2,551,608 

UNITED STATES PATENT OFFICE 
2,551,608 

DELAYED ARMING DEVICE FOR MINES 

Lewis E. Kissinger, Washington, D. C. 

Application November 15, 1945, Serial No. 628,950 
(C. 102-6) 

(Granted under the act of March 3, 1883, as 

8 Claims. 

amended April 30, 1928; 370 O. G. 757) 

This invention relates to an electrolytic time 
delay device for arming a marine mine. 
In the laying of mines from surface vessels 

or submarines it is necessary that some means 
be provided for preventing the mine from be 
coming armed until after the mine laying craft 
has removed to a safe distance. When only a 
few mines are being laid, as in a narrow chan 
nel, a delay of a few hours would be Sufficient. 
However, when extensive operations are being 
conducted and mines are being laid over a large 
field, a time delay of as much as ten days may 
be desirable. 

Heretofore various expedients have been em 
ployed to delay the arming of a mine. The most 
common expedient has been to utilize a plunger 
which, when depressed, closes a circuit to start 
the arming or timing clock in operation. The 
upper end of the plunger mounts a diaphragm 
which is exposed on its outer Surface to the pres 
sure of the sea water and under the plunger 
there is placed a soluble washer. Such washers 
are usually made in the form of a Salt cake in 
pregnated with shellac. The washer dissolves 
in time and the plunger is thereby released and, 
being acted upon by the pressure of the Sea, 
water impinging upon the diaphragm, is moved 
inwardly and, closes a switch to start the arm 
ing clock in operation and arm the mine. Such 
devices are simple in construction and operate 
very well but the time of operation is somewhat 
uncertain as it is difficult to predetermine the 
homogeneity of the washers and hence the rate 
of dissolution of same, particularly when the 
washers are made on a mass production basis 
and by Senniskilled labor. 
The object of the present invention is to pro 

vide an electrolytic mine arming device which 
is certain in operation. 
Another object of the present invention is to 

provide an electrolytic mine arming device which 
requires no positive acts on the part of the mine 
laying crew to initiate the operation of same. 
A further object of the present invention is to 

provide an electrolytic nine arming device which 
has no electrolyte of its own but which utilizes 
the ambient Sea Water for this purpose. 
A still further object of the present invention 

is to provide an electrolytic mine arming device 
which is capable of a predetermined time delay in 
Operation. 
An additional object of the present invention 

is to provide an electrolytic mine arming device 
Which Will necessitate little or no modification 
of the conventional mine casing for incorpora 
tion therein. 
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Other objects, advantages, and improvements 

will become apparent from the following descrip 
tion, taken in connection with the accompany 
ing drawings, in which: 

Fig. 1 is a top plan view of the electrolytic time 
delay device installed in a mine casing; - 

Fig. 2 is a sectional view taken on the section 
line 2-2 of Fig. 1; 

Fig. 3 is an enlarged sectional detail view Show 
ing the cathode mounting and the clock releas 
ing plunger in the normal and released posi 
tions; 

Fig. 4 is a top plan view of the structure shown " 
in Fig. 3, the retaining plate for the cathode plate 
being removed in this view; and 

Fig. 5 is a view similar to Fig. 4 showing a 
modification in which the time delay resistor in . 
the electrolytic cell circuit is omitted, the re-" 
taining plate for the cathode plate being like--" 
wise removed in this view. 

Referring now to the drawings and to Figs. 1 
and 2 in particular, there is here shown a con 
ventional mine casing 0 having a hatch 
therein in which the arming or timing clock is 
mounted, this clock being designated by the ref 
erence numeral 20 applied to the casing thereof. 
A cylindrical wall 2 is mounted in the hatch hole 
and Secured to the mine casing () by a joint f3. 
The hatch is closed at its bottom by a plate f4 
which is secured to the cylindrical wall 2 by a 
joint 5. The bottom plate 4 has a central bore 
6 therethrough and a counterbore T extends 
from the lower face of the plate 4 approxi 
mately halfway through same. A hollow cylin 
der 8 is mounted in the counterbore 7 in the 
botton plate 4, this cylinder abutting on its:: 
upper edge the bottom wall of the counterbore... 
The cylinder f8 is secured to the bottom plate f4 
by a joint 9. Joints 3, 5 and 9 may be made : 
by brazing, Soldiering, Welding, or the like. . . 
A yoke 28 mounts the electrolytic cell 90 and 

supports the arming or timing clock 20. This 
yoke has an integral top plate 29 formed with a 
peripheral rim 3 and an in Wardly Spaced an 
nular raised rib 32. Circumferentially spaced 
and radially disposed reinforcing ribs 3 extend 
between the peripheral rim 3 and the annular 
rib 32 and are integral at their respective ends 
with same. In order to secure the yoke 28 in 
place, circumferentially spaced holes 35 are 
formed in the ribs 3 and Stud boltS 36 extend 
through these holes, these bolts being received . 
at their lower ends in suitably threaded holes 39 
in the bottom plate 4. Nuts 37 and lock washers. 
38 are fitted on the upper ends Of the Stud bolts 
36. The yoke 28 has an integral depressed cen 
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tral web 40, the juncture of the latter with the 
top plate 29 forming a shoulder and gasket seat 
4. A gasket 42 is placed around the Shoulder 
4 and intermediate the top plate 29 and the 
bottom plate 4, annular ridges 43 being provided 5 
on the underface-of-the-top plate to secure the : 
gasket in place, and increase the contact area. 
The depressed central web 49 merges with an 

integral centrally disposed hub 50 which termit. : 
nates in an integral radially extending flange O 
52 which in turn is integral with a downwardly 4 
depending circumferential skirt 56, the latter. . 
being of the proper diameter to have a tight fit 
in the cylinder 8. 
54 and 55 are provided in the radially extending 
flange 52 for a purpose which will appear here 
inafter. The skirt 56 has: a 

Diametrically spaced holes: i. 
5, 

3circumferentials. 
groove 57 therein for the reception of "a packings & 
ring or gasket, not shown. On the top of the 
depressed; central; Web:49, there. is formed a col 
centrically disposed-circular rib 45. Arcuately. 
spaced: and radially disposed reinforcing ribs 4. 
are integral at their inner ends with the circular. 
rib.5 and at their bottons and outer ends with 
the depressed, central: web: ;. A central bore 53" 
is formed through the flange: 52: on the central 
hub 50, a counterbore 5 through the central 
hubs 50, a counterbore 92 of increased: diameter 
through the "depressed', central web : 43, and a 
Counterbore 46 Fof still greater diameterithrough: 30 
the circular rib 45, the central bore 53, and the ". 
eounterbores:549; and 46 providing space for 
the hydrostats mechanism;i as: will be later, de 
Scribed. The clock 2 is Secured to the skirt 5." 
on the yoke 28; by studs bolts 59: which extend 35 
through suitable-holes 58; in the flange: 52° and :: 
the skit, 56; and have nuts 60. On : either, end, 
Washers, 6, being disposed under the nuits 63 on 
the upper ends of the studbolts? 
The arming or timing clock 20-is of the type 

generally, described and 'illustrated in the co 
40 

pending application of James :B.: Glennon: et al., 
Serial;No. 395.230; filed May 26, 1941; for 'Firing . 
Mechanism: fora. Submarine Mine.' . The casing: 
of the clock is cle)sed by a top plate 2 through 4 
which the supporting, bolts 59 extend...". The bot-". 
tom of the clock casing:20 has an integral boss 
22 formed thereon wherein there: is mounted a . 
transparent inspection plate (not shown) which 
provides for viewing the interior of the cloak to 
determine the sequence of the circuit closings 
for which the clock is arranged. ... Also, formed 
on; the bottom of the casing of the clock there. 
is a second boss. 23:through which a cable 24 ex 
tends...this cable carrying the conductors to the . 
various components: of the mine arming" and firr 
ing circuits::. A plunger 25 extends through the 

5 5 

top plate:2-of-the-clock casing and this plunger; 
when depressed, starts the clock into operation. 
A leaf spring 27 is secured at one end by a screw 

4. 
serting a screw driver through the hole 54 in 
the flange 52. 
A plate 62 is positioned centrally of the top 

pate 29 of the yoke 28 and this plate in OughtS 
the electrolytic arming cell. 9s. The plate 52 is 
formed With an annular. IijS3*gnitSundar face 
which rib fits within the rib. 32 on the piate 29 
When the plate 62 is in position. The plate 62 
is held in place by screws 65 which pass through 
Suitable holes in arcuate bosses 64 formed on the 
periphery" of the plate, the screws 65 being re 
ceived in Suitable threaded holes 33 in arcuately 
spaced bosses 34, which latter are integral with 
the annular rib 32.6n the plate 29. Suitable lock 
washers, 66 are placed under the heads of the 
screws 65. A central raised boss 63 is formed on 
the plate, 62 and a central hole through the 
plate: . The boss 58 is provided with a counter 
bore 6 for the reception of the arming cell 9 
and threads 69 care; also provided ign: the exterior 
of the boSS. - . The's threaded exterior - 69 - of the 
boss provides for the reception of a protective eap 
(not showia) is which encloses: the tarning cell. 99 
during "shipment and is storage: A plurality of 
arcuately spaced and radially positioned-holes. 
is provided in the plate 62 adjacent, the annular 
rib 63 for the admission of sear water- to the 
Space between the plate. 62 and the depressed 
central web 49 on-the yoke:28: - 
The principal component is of the 5 hydrostat: 

mechanism is a plunger 5 which passes through 
the central hole 7 in the plate. 62, the counters: 
bore. 46 through the circular rib 45, the counter 
bore: 5through the central hub 5; and the ceni 
tralibore: 53 through the flange 52 on the centra: 
hub:5. . The plunger 5 is threaded on its upper 
end at 2 and a cotter" key 3. passes through a 
dianetral: hole (not. ShoWn), in the upper end of 
the plunger for Securing the electrolytic. arning 
cell 90 in position: The lower part of the plunger: 
5 is formed as a square section 7; the juncture : 
between the supper cylindrical Section and the . 
lower Square Section forming a shoulder T6: ... A 
Set: Screw: 4 is fitted in an axial threaded hole 
in the lower square section of, the plunger, this 
Screw-abutting the leaf spring: 2 providing for 
adjustment of the effective length of the plunger: 
75i 2-7 with respect to the leaf spring. A collar 
8:is mounted around the plunger 5 and abuts 

the plate 62 to limit the upward movement of the 
plunger; . The collar -3 is secured to the plunger 
5 by a radially positioned set Screw 9. in order 

to form the collar 8 a female pipe plug of Suit 
able diameter may be rearned of its threads. A 
Washer 88 is positioned around the lower Square 
section of the plunger and abuts the shoulder 
76;intermediate this section and the upper cyliii. 
drical section of the plunger. Positioned inter 

- mediate the botton of the counterbore 5 ; in the 
60 

26 to the top plate 52 and the other end of this . 
spring overlies the plunger. 25. When the clock 
casing: 20 is attached to the skirt. 56 on the cen 
tra:;hib. 5 of the yoke 28, the hole 54 in the 
radially extending flange 52 on the hub overlies 65 

the spring; securing screw 26 and the hole 55 
in this fange overies the plunger. 25. The arm 
ing cell 90; yoke 28, and the clock 20 may be 
removed bodily from the hatch by unscrew 
ing the nuts 37 from the stud-bolts 36 and, when 
soiremeved the plunger 25:imay be depressed for 
testing . by - inserting a rod-like instrument 
though the hole 55 in the flange 52; likewise, 
the leaf-spring 27 may be removed for changing 
the tensioh of 'sanne, or for replacement, by in 

fo 

central hub.5 and the washer 8 there is a coiled 
compression spring. 8 which biases the plunger 
5upwardly. A rubber diaphragm 82 has a ceil 

tral hole 83 through which the upper cylindrical 
section of the plunger E5 passes in close fitting 
relationship, an enlarged convolution 84, concent 
trically formed with respect to the hole 83, this 
enlarged convolution providing for doWinWard 
movement of the plunger 75. The diaphragm 
82 is gripped at its central portion around the 
hole 83 between a washer 85 on the under side 
of the collar. 8 and the washer 80.5 The periph 
ery of the diaphragm 82 is secured on the bottom 
of the counterbore 4S in the circular rib 45, an 
nular ridges A. being provided on the bottom of 

75 this counterbore to secure the diaphragni against . 
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creeping and increase the contact area. A ring 
nut 86 secures the periphery of the diaphragm 82 
in place, a washer 89 being interposed between 
the ring nut and the periphery of the diaphragin. 
The ring nut 86 is secured in Suitable threads 
48 provided in the Wall of the counterbore 46 
through the circular rib 45, the nut being pro 
vided with cooperating threads 88 on its peripin 
ery and with cross slots 87 on its top for the re 
ception of a suitable wrench to facilitate insertion 
and removal of the nut. 

Referring now to Fig. 3, this figure shows the 
electrolytic arming cell in cross sectional view, 
the cell being designated generally by the ref 
erence numera 9 applied to the casing thereof, 
and the cell being mounted in the counterbore 
in the boss 68 on the top plate 62. The casing 
90 is in the shape of a ring or thin be with a 
central hole 9 therethrough. In the top face 
of the casing 9 there is formed a shoulder 92 
concentrically positioned with respect to the hole 
9, this shoulder forming a space for the recep 
tion of the cathode plate 92. A cover plate 95 
is mounted on the top of the casing 9 by Screws 
93 which project through the cover plate and 
into suitable threaded holes on the casing 99. 
Washers 94 are interposed under the heads of 
the Screws 93. The cover plate 95 has a central 
hole 96 therethrough, which registers with the 
central hole 9 in the casing 9 when the cover 
plate is in place, and a quadrant length arcuate 
slot 97 positioned radially intermediate the cen 
tral hole 9 and the periphery of the cover plate, 
for a purpose which will appear hereinafter. 
A gronnet or washer of hard rubber or 

other suitable material is mounted on the upper 
end of the plunger 5, this grommet having a 
central bore 98 with internal threads 99 therein 
which threads cooperate with the threads 2 on 
the upper end of the plunger 5. The gromnet 
00 is secured against upward movement on the 

plunger 75 by the cotter key 3 which, as previ 
Ously stated, extends through a dia.netral hole 
(not shown) in the plunger. 
The Cathode plate 2 is preferably made of 

pure zinc but may be composed, if desired, of any 
metal Suitable for the purpose such, for example, 
as pure iron and has a central hole which 
is received in a Suitable groove in the gromnet 
00, a plurality of radially positioned and arcu 

ately spaced holes 03 being provided in the cath 
Ode plate for a purpose Which will appear here 
inafter, and a connector lug 4 at one point On 
its periphery. 
Formed in and extending downWardly from 

the top face of the casing 9 there are two quad 
rant length arcuately shaped recesses 6 and 
08, each having rounded ends. The adjacent 

ends of the recesses is and 08 are connected 
by a restricted channel , this channel being 
formed by an outward extension 9 of the inner 
Wall of the recesses. A nichie is formed in the 
inner wall of the recess 06 adjacent the outer 
most end of the latter, the botton of this niche 
constituting a shoulder offset from the inner 
Wall of the recess 5, as shown in Fig. 3, and 
this niche providing space for the connector 
lug A on the cathode plate 2. 
The anode of the electrolytic arming cell is 

formed by a silver cup 2 of arcuate shape and 
With rounded ends and an open top, this cup 
being positioned in the arcuate recess 8 in the 
Casing 99 and Secured theirein by embedding in 
wax 3. The cup 2 is filled with silver chloride 

4, this compound operating as a depolarizing 
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6 
agent for the electrolytic cell. In the modifica 
tion of Fig. 4 a metal encased resistor . E8 is posi 
tioned in the arcuate recess O 6 in the casing 90 
and likewise secured therein by embedding in the 
WaX 3. A conductor 6 extends through the 
restricted channel i G between the arcuate 
receSSes 06 and 08 and is connected at one end 
to the Silver anode cup f 2, as by soldering at 

5, and at the other end to the resistor 8, again 
as by Soldering at 7, this conductor likewise 
being embedded in the wax 3. Similarly, a 
Conductor 9 extends from the resistor 8 to 
the connector lug 04 on the cathode plate 02, 
being Secured thereto as by soldering at 05, and 
this conductor is also embedded in the wax 3. 
In the modification of Fig. 5, the resistor 8 is 

Onitted, the conductor 6 from the silver anode 
Cup 2 being connected directly to the connector 
lug 4 on the cathode plate iO2, again as by 
Soldering at 05. 

In a SSembly the cover plate 95 secures the 
Cathode plate 02 in place against the shoulder 92 
in the casing 90, this cover plate gripping the 
Cathode plate beyond the outline of the holes 03 
in the Cathode plate. The arcuate slot 97 in the 
cover plate registers with the arcuate recess fo8 
in the upper face of the casing 9), thereby ex 
posing the Silver chloride f4 in the anode silver 
Cup 2 to the action of the sea Water. 

In operation, mines embodying the electrolytic 
arming cell of the present invention are planted 
in the usual manner from either surface vessels, 
Such as mine layers, or from Submarines. While 
the electrolytic arming cell of the present inven 
tion can be used in mines dropped from air 
Craft, its primary purpose is to provide a time 
delay in the arming of mines planted from sur 
face vessels, or Submarines, so as to permit the 
laying vessels to safely come and go during sev 
eral days of mine laying operations. When the 
nine is immersed in the sea water the Water 
enters the Space between the top plate 62 and the 
depressed central web 40 on the yoke 28 through 
the holes 7 in the said plate. The Water exerts 
preSSure on the diaphragm 82 which pressure is 
resisted by the coiled compression 8 but in addi 
tion the downward movement of the plunger T5 is 
prevented by the cathode plate 2 which is 
embedded in the grommet on the plunger 75 
and Secured between the cover plate 95 and the 
Casing 99 of the electrolytic arming cell. The 
Sea Water also enters the central hole 9 in the 
Casing 90 of the electrolytic arming cell through 
the holes 93 in the cathode plate O2. 
The Sea Water acts as an electrolyte for the 

arming cell and electrolytic action sets in, the 
difference in potential being approximately one 
Volt in the case of a zinc cathode or one-half 
volt if an iron cathode is employed, and a cur 
rent flows from the silver anode cup 2 to the 
Cathode plate e2 through the conductor 6, re 
Sistor 8, and the conductor f 9, the cathode 
plate 2 being corroded away as this elec 
trolytic action progresses. The electromotive 
force of the cell being fixed at approximately 
one-half volt or one volt, as the case may be, the 
resistance of the conductors 6 and 9 being 
negligible, the current flow will be determined 
largely by the value of the resistor 8, the 
maximum value of current flow being attained in 
the modification of Fig. 5 where the resistor 8 is 
Omitted and the silver anode cup 2 is shorted 
directly to the iron cathode plate 2 through 
the conductor 6. At some stage during the 
electrolytic action and the resultant corrosion 
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away of the cathode plate 2: the plate will be: 
fractured and the diaphragm 82 and the plunger 
75: Will be forced downwardly, against the con 
pression of the: coiled spring 38, due to the pres 
sure of the sea water on the diaphragm 82, 
the-downward position of the plunger 5 and the 
gromnet 
lines at 5a, and sea, respectively, in Fig. 3. The 
plunger 5 in its downward movement will de 
press the plunger 25 to start the clock 23 into 
operation and thereby arm the mine. The time 
required for the .cathode plate 02 to be frac 
tuired is determined in part by the area of the 
plate exposed to the action of the Sea, water and 
the holes 93 in this plate, therefore, in addition 
to: their function of permitting the sea, water to 
action both sides of the cathode plate, also func 
tion to. reduce the effective area of the Cathode 
plate and the amount of the plate to be corroded 
away before the latter will be fractured. 
Although the invention has been described and 

illustrated as a delayed arning device for nines, 
it is obviously capable of other uses, Sugh, for 
instance, as a sterilizing device for depth charges 
and torpedoes. . 
While there is here shown and described a 

certain preferred embodiment of the invention, 
many other and varied forms and uses will pre 
sent themselves to those versed in the art with 
out departing from the spirit of the invention, 
and the invention, therefore, is not limited in 
structure: or in use except as indicated by the 
terms and scope of the appended clainis. 
The invention herein described and clained 

may be manufactured and used by or for the 
Government of the United States of Arneirica, for 
governmental purposes. Without the payment of 
any royalties thereon or therefor. 
What is claimed as new and desired to be 

secured by Letters: Patent of the United States 
is: : 

1. In a marine mine having an arming clock 
therein, a movable member adapted to start the 
clock into operation, an electrolytic arming cell 
mounted in the mine casing, said electrolytic cell 
comprising a casing with an aperture therein, an 
anode element mounted in a recess in said cell cas 
ing and exposed to the ambient sea, Water, a plate 
like cathode element mounted in the cell casing 
and secured thereto, a circuit connection between 
the anode and cathode elements, a cover plate se 
curing said cathode element in position and hav 
ing an aperture registering with the aperture in 
the cell casing and a second aperture registering 
with said anode element, a joint member Centrally 
mounted in said 'cathode element, Said Cathode . 
element having a row of holes intermediate the 
first named aperture in said cover plate and the 
joint member, the cover plate, said roW of holes, 
and the joint member reducing the area of the 
cathode element exposed to the Sea, Water, a. 
biased member connected by the joint member 
to the cathode element and initially restrained 
by the cathode element against movement with 
respect to the ceili casing, said biased member 
being arranged to move the clock starting nem 
ber to a clock starting position when the biased 
member is moved against the bias thereon, and 
means responsive to the pressure of the sea Water 
for moving said biased member to the clockstart 
ing position when said cathode element is weak-. 
ened sufficiently by electrolytic action and the 
sea, pressure exceeds said bias. 

2. In a mechanism of the character disclosed 
for arming a marine mine a predetermined inter-s: 

thereon being showin in dotted 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

8. 
val of time after the minet is submerged withinra. 
body of water, the combination of a clock ar-, 
ranged within said mine for arming the nine a 
predetermined interval of time after the clock-ist. 
set in operation, a 'movable member for Setting: 
said clock in operation when said member. is 
moved from an initial position to a moved posis. 
tion, a biasing member for yieldably urging Said 
movable member in said initial-position, a nor 
mally inactive electrolytic cell including a cathode: 
element and an anode element-electrically-con-r 
nected together, said 'cell being constructed and 
arranged to become activated when water is ada 
mitted therein thereby causing said cathode-ele 
ment to corrode away a predetermined interval 
Of tine after said cell becomes activated, means's 
for admitting water Within said cell as the mine: 
is submerged within a body of water, means-in 
cluding said 'cathode element for releasably lock 
ing said: movable member in said initial positions 
until said: cathode element has corroded" away, 
and pressure responsive means arranged in com 
munication with the Surrounding water when 
the mine is submerged therein for moving said: 
movable member from said initial position - to . 
said moved position when a predeterimined pres 
Sure is applied to said pressure responsive means 
and When said Cathode element has corroded 
a Way. 

3. Inia, marine nine having an arming clock's 
therein for arming the nine a predeterminedly 
interval of tine after the clock has been Set in 
operation, the combination of a first movable 
member for setting Said clock in operation-when 
said first member is moved from an initial posi 
tion to a noved position, a biasing in ember for 
yieldably urging said first member toward said 
initial position, an electrolytic cell including a . 
cathode element and an anode element elec. - 
trically connected together and arranged for com 
munication with the surrounding water when the 
mine is submerged therein, said cathode element 
being constructed and arranged to coirrode away. 
due to electrolytic action thereon a predetermined 
length of time after the Water communicates. With 
said cathode and anode elements, and a second 
novable member releasably locked to Said cath 
Ode"element and responsive to the pressure of the 
surrounding water when the mine is planted 
therein, said second novable member being ar." 
ranged to move said first movable member from 
said initial position to said moved position when 
the Wat?er pressure on the second member: reaches 
a predeterinined value Sufficient to overcome the 
Opposing force of Said biasing Inernber and when 
Said Cathode element has corroded away Sufi 
ciently to release said second member. 

4. In a marine mine having an arming clock: 
therein for arming the mine a predetermined." 
interval of time after the clock has been set in 
operation, the connbination of a movable member 
for setting the clock in operation when the mem 
be is moved from an initial position to a moved 
position, a Spring for yieldably urging said mov 
able inember into said initial position, an elec 
trolytic cell including a cathode element release 
ably connected to said movable member, and an 
anode element, arranged within the cell, a circuit 
for connecting said cathode element and said 
anCcie eienent together whereby a current is . 
caused to flow between said elements when water 
is admitted thereto within said cell, means for. 
admitting water. Within said electrolytic cell when 
the mine is submerged therein for causing said: 
cathode clement to corrode away a predetermined 
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length of time after current is caused to flow 
between said cathode element and said anode ele 
ment, means including said cathode element for 
releasably locking said movable member in Said 
initial position until the cathode element has 
corroded away by electrolytic action sufficiently 
to release the movable member therefron, a re 
sistance included in said circulit for limiting 
said current flow to a predetermined value Sufi 
cient to cause said cathode to release the movable 
member a predetermined interval of time after 
the current is caused to fow, and pressure respon 
sive means arranged for communication. With the 
surrounding water when the mine is submerged 
therein for moving said movable member from 
said initial position to said moved position when 
the movable member is released and the Water 
pressure on said pressure responsive means 
reaches a predetermined value. 

5. A mechanism for arming a marine nine 
comprising, in combination, an arming clock dis 
posed within said mine for arming the mine a 
predetermined interval of time after the clock 
has been set in operation, a lever for Starting Said 
clock in operation when the lever is moved from 
an initial position to a noved position, an elec 
trolytic cell including an anode element and a 
Cathode element arranged for communication 
with the surrounding water when the mine is in 
mersed therein, Said cathode element being con 
nected to Said lever thereby forming a latch for 
releasably maintaining the lever in Said initial 
position thereof, a circuit forning a connection 
between said anode and cathode elements and 
adapted to cause a predetermined current to flow 
therebetween in response to the electrolytic action 
of the Sea Water thereon, Said predetermined cul 
rent flow being Sufficient to cause said cathode ele 
ment to corrode away to release said lever a pre 
determined period of time after the nine is Sub 
merged, and means responsive to a predetermined 
degree of pressure of the said water for moving 
Said lever from Said initial position to said moved 
position. When Said cathode element has corroded 
to release the lever. 

6. In a marine mine having a clock therein 
for arming the mine a predetermined period of 
time after the clock is set in operation, the com 
bination of an electrolytic cell including a cathode 
element and an anode element arranged fol' com 
munication. With the Surrounding Water when the 
nine is Submerged therein, a circuit for causing 
a current flow between said cathode element and 
anode element When the mine is Submerged 
Whereby the cathode element is caused to corrode 
away by electrolytic action thereon a predeter 
mined length of time after said current flow is 
Started, a lever releasably locked to said cathode 
element prior to Said corroding away thereof and 
arranged to be moved by pressure of the sur 
rounding Water when the mine is submerged and 
the lever is released from said cathode element, 
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10 
said lever being constructed and arranged to set 
the clock in operation as the lever is moved by 
said water pressure from an initial position to a 
moved position, a spring for yieldably urging Said 
lever toward said initial position whereby Said 
lever is moved to said moved position When the 
water pressure on said lever reaches a predeter 
mined value. 

7. An arming circuit for a marine nine COrl 
prising a circuit controlling means including an 
arming clock for arming said circuit a predeter 
mined length of time after the clock has been Set 
in operation, a lever for starting said clock in Op 
eration when the lever is moved from an initial 
position to a moved position, means for yieldably 
urging said lever into Said initial position, an 
electrolytic cell including an anode element and a 
cathode element arranged for communication 
with the surrounding water when the mine is Sub 
merged therein, said ca. Shode element being con 
structed and arranged to releasably maintain said 
lever in the initial position, a circuit including 
said anode element and cathode element for caus 
ing said cathode element to corrode away to re 
lease said lever a predetermined period of time 
after the mine is Submerged, and meanS respon 
sive to a predetermined degree of pressure of the 
surrounding Water for moving Said lever from Said 
initial position to the moved position. When said 
cathode element has corroded to release said 
lever. 

8. In an electrolytic device of the character 
disclosed, the combination of an electrolytic cell 
including an anode and a Cathode electrically 
connected thereto, a non-conducting casing for 
the cell, a movable element initially Secured to a 
first portion of the cathode, means for Securing 
a Second portion of the cathode to the casing, 
imeans for admitting sea water to said anode and 
to a third portion of the Cathode intermediate 
said first and Second portions when said device is 
immersed within the water thereby to initiate co 
l'oding of Said intermediate Cathode portion by 
electrolytic action of the sea water thereon, said 
element being locked by the cathode in an initial 
position to said casing until said intermediate 
cathode portion has corroded sufficiently to sevel.' 
Said first and Second cathode portions thereby to 
release the element for movement with respect to 
the casing, and means responsive to pressure of 
the Surrounding Water for moving the element 
upon release thereof. 

LEWIS E. KISSINGER. 
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