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Reissued Mar. 1, 1938 

UNITED STATES 

Re.20,665 

PATENT OFFICE 
20,665 

METHOD OF AND APPARATUS FOR LAYING 
SUBMARINE CABES 

Chester S. Lawton, Ridgewood, N. J., assignor to 
The Western Union Telegraph Company, New 
York, N. Y., a corporation of New York 

Original No. 2,099,527 dated November i6, 1937, 
Serial No. 26,926, February 20, 1937. Applica 
tion for reissue January 19, 1938, Serial No. 
185,757 

19 Claims. 

The invention relates to a novel method of, 
and apparatus for, laying a submarine cable in 
a trench in the bed of the ocean or other body 
of Water, 

5 Submarine cables when laid on the bottom of 
the ocean or other body of Water which they 
traverse are fouled or dragged frequently and 
sometimes are broken by otter boards of nets of 
fishing vessels or by ships' anchors, and in the 

10 United States patent to Lawton and Bloomer, 
No. 2,067,717, issued January 12, 1937, there is 
disclosed a submarine cable ploW for formingun 
der water a trench in the bed of the body of 
Water in which the cable is to lie and simultane 

15 ously placing the cable therein to embed the 
Same and thus avoid fouling of, or injury to, the 
cable. However, in the use of such a plow the 
ground resistance offered to the passage of the 
plowshare of the device varies within wide limits 
depending upon the nature of the bottom, for in 
stance, when passing through the soft deposit 
which covers certain areas of the ocean bed the 
ground resistance is comparatively low, and when 
denser material in other areas is encountered 
the ground resistance is enormously increased 
thereby correspondingly increasing the towing 
tension required to pull the plow. In the latter 
Case there is the possibility of breaking the tow 
line thus causing Suspension of operations, and 
in any event the increased to Wing tension is lia 
ble to cause severe strain on the towline and gear 
associated therewith and also makes it difficult 
to properly maneuver the cable ship towing the 
plow. Also, the depth to which the cable trench 
can be plowed in soft material is limited by the 
depth to which the trench can be plowed in the 
denser material, and thus the cable is not as 
Well protected in the areas of Soft material as in 
the areas of denser material. 
One of the objects of the present invention is 

to obviate the foregoing disadvantages and cause 
the required towing tension to remain within pre 
determined reasonable limits, notwithstanding 
the varying nature of the Ocean bed in which the 
plow is working. 
Another object is to cause the depth of the 

cable trench to be varied as required to main 
tain the towing tension within certain predeter 
mined limits or to maintain substantially uni 
form to Wing tension in ground of varying 
density, 
A further object is to cause the cable to be 

embedded to a greater depth in those areas of 
the ocean bed comprising soft material than in 
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the areas comprising denser material, and thus 
afford uniform protection for the cable. 
An additional object is to provide a practical 

device of the character described which is Suit 
able for enbedding Submarine cable in deep Wa 
ter and at a considerable distance from Shore, 
and which may be lowered into working position 
out at sea in such areas. 
The invention further resides in the features 

of combination, construction, and arrangement 
illereinafter described and claimed. 

For an understanding of the invention, and for 
illustration of one of the forms it may take, ref 
erence is had to the accompanying drawings, in 
which: 

Fig. 1 is a top plan view of one form of a cable 
laying and embedding device in accordance With 
the invention; 

Fig. 2 is a side view, in elevation, of the device 
of Fig. 1, with certain parts broken away more 
clearly to disclose other parts; 

Fig. 3 is a view similar to Fig. 2, showing the 
plowshare in its operating position. When passing 
through dense material; 

Fig. 4 is a longitudinal section taken along the 
line 4-4 of Fig. 1, showing the plowshare in its 
operating position when passing through soft 
material; 

Fig. 5 is a view of the front end of the em 
bedding device; 

Fig. 6 is a cross-sectional view taken along the 
line 6-6 of Fig. 1, looking in the direction of the 
ar'OWS 

Fig. 7 is a diagram illustrating the theory in 
volved in determining the proper values of cer 
tain of the elements responsive to the couple Set, 
up in the embedding device; and 

Fig. 8 is a diagrammatic view of a cable ship 
and the cable embedding device in operation 
when laying a cable in a trench at the bottom 
Of the Ocean or other body of Water. 

Referring particularly to Figs. 1 to 6 of the 
drawings, there is shown a cable embedding de 
vice for forming a cable trench T, Figs. 3 and 4, 
and simultaneously placing therein a cable C. 
The device comprises two coacting frame mem 
bers or platforms generally designated D and E, 
respectively, Figs. 3, 4 and 6. For convenience 
in distinguishing between these two frame mem 
bers the frame member D is shown by light ink 
lines and the frame member E is shown by heavy 
ink lines wherever practicable. The two frame 
members are interconnected by link structure, 
for example, four link arms if, the link arms 
being pivotally connected by hinge pins 2 and 
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2 
f3 to the frame members D and E to enable the 
frame D to move vertically relative to frame E. 
The forward hinge pin f2 is mounted in links 
i and Supports frame D by means of bearings 
20 mounted thereon, and the after pin f2 is 
mounted in bearings 2 secured to plate 55 of 
the frame D. The hinge pins 3 are mounted 
in bearings 3 secured to the plate 26 of the 
fiane E. As hereirafter set forth in detail, the 
links is operate under certain conditions to cause 
Werical overient Cf the frame member D with 
respect to the fraine member E generally in the 
In 2.Élner of links joining a pair of parallel rules. 
he fraine inenbers and link structure may be 

inade froin iron, Steel, brass or other Suitable 
materia, pl’eferabiy material 1resistant to the cor 
roSive action of salt, Water. 

In its lowerinost position, the frame member D 
rests on the channel iron 32 of the frame E, as 
Shown i?? Fig. 4, and ?ineans are provided to op 
pose their separation, such as the retractive ten 
sion Springs A, Figs. 1 to 3, four of which are 
employed in the specific embodiment of the in 
Venti o di SclOSed herein. Tine tWO forWard re 
tractive springs A are pivotally connected to the 
frame member D by adjustable bolt members i 5 
and stub shafts i 6 mounted in bearings i 7 se 
cured to channel irons 42 of the member ID, and 
the two after springs 4 are similarly connected 
to the opposite ends of a shaft f8 mounted in 
bearings secured to the channel irons 42. The 
opposite ends of the Spirings 4 are pivotally Se 
cured at 9 to the plate 26 of frame member E. 
Rigidly secured to the frame member D in any 
Suitable manner, as by Welding or riveting, and 
depending therefron, is a trench forming device 
Such as, for example, a plowshare 36 of Wrought 
or cast steel or other suitable material, for plow 
ing the cable trench in the bed of the body of 
Water. Pireferably, and as shown, the plowshare 
has wing in embers 36a on either side thereof to 
facilitate displacing the material forghing the bed 
sufficiently to enable the cable to be deposited 
in the bottom of the resulting trench. 

Secured in any suitable manner to the plate 26 
of frame member E are means for engaging and 
traveling along on the bed of the body of water 
in Which the cable C is to lie, these means being 
shown in the present embodiment as comprising 
four runner's Or. Skid nembers 22, Which Inen 
beirs slope upWardly at 22a to facilitate sliding of 
the embedding device over obstacles and irregul 
lar surfaces. The runners 22 are the means by 
which the cable einbedding device is slid along on 
the botton of the ocean or other body of water, 
the runners coacting with the plow to determine 
the depth of the cable trench. Secured to the 
forward Skid members 22 are lugs 23 to which 
a towline 24 is attached. In the form shown 
the towline is connected to the lugs 23 by means 
of a corinparatively short loop of chain or bridle 
24a, Fig. 1. 
A guard reinber 25 having Stiffening ribs 25t. 

is secured, as by Welding, to the forward end of 
the platform 26 of the frame E. Side members 
2i, Figs. 1, 5 and 6, are Secured to metal side plate 
members 28, Fig. 6, So that when the cable em 
bedding device is canted Sidewise from the hori 
Zontal, due to uneven bed or ground conditions or 
during lowering Operations, these members will 
prevent the device fronn turning over. Vertical 
plate members 29, shown more clearly in Fig. 6, 
are secured to the piatform 26 by angle pieces 30, 
and serve as guides for the vertical movement of 
frame member D. In order to prevent fouling of 
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the plowshare 36 by obstructions, such as under 
lying rock formations and the like, which may be 
encountered in the ocean bed, a web portion 38 is 
provided which extends between the plowshare 
and the plate 4) of the frame D, the inclined 
forward portion 38a of which web engages any 
Such obStruction in advance of the plowshare and 
causes the latter to be lifted up over the obstruc 
tion. After the obstruction has been passed, the 
device immediately begins again to plow the cable 
trench and continues with the embedding oper 
ation of the cable, and thus operations need 
Fict be SuSpended because of any obstruction 
encountered. 
Secured to the frame D is a cable guide member 

20, preferably having the form of a bell mouth, 
to permit the cable C easily to enter the guide 
and to reduce friction as the cable passes there 
through to iihinimize possibility of injury to the 
cable. The guide member may be secured to the 
frane D in any suitable manner, as by mounting 
pieces 5 secured to the channel member 42. 
Within the bell mouth, and mounted on the for 
Ward Shaft 2, is a sheave or cable guide roller 
69 Which coacts. With a similar sheave 6 rotat 
ably mounted on a shaft S2 supported by the bell 
mouth structure, the grooved portions of which 
Sleaves guide the cable through the forward end 
of the embedding device. After passing over the 
Sheave 60 and under sheave 6 the cable passes 
Over a dynamometer sheave 64, and thence 
through a trunkWay 65, Figs. 1 and 4, so that free 
paSSage is afforded the cable into the trench 
formed by the plow 36, the cable being forcibly 
laid in the bottom of the trench by means of 
the sheave or cable guide roller 66 which has a 
grooved portion e6a that receives and guides the 
cable into the Center and lowermost part of the 
treC. T. 
The sheave 64 is rotatably mounted on an offset 

shaft 68, the ends S8a of which are mounted in 
bearings 69 secured to the channel members 42 
of the frame D. Integrally secured to the shaft 
68 of the sheave supporting structure is a guard 
member 70 movable with the sheave, the guard 
member being tensioned by a spring 7 f secured 
at one end to the guard member 70 and at its 
Opposite eind to the Shaft 8. A turnbuckle T2 
is provided to adjust the tension exerted by the 
spring, which tension urges the guard member 70 
against the stop 69a, secured to the bearing 69. 
When the cable is under tension, as during the 
plowing and embedding operation, the tension on 
the cable tends to rotate tine sheave assembly, 
in a counter-clockwise direction as seen in Figs. 3 
and 4, to different positions through the angle 
ac against the action of the spring 7 f, and this 
angular movement of the sheave assembly may 
be employed to give an indication of the amount 
of tension on the cable at any instant, this fea 
ture forming the subject matter of a separately 
claimed invention not disclosed herein. The lim 
ited rotatable movement of the sheave assembly 
does not affect the operation of the embedding 
device insofar as the present invention relates, 
and therefore the sheave 64 may be mounted 
generally in the manner of sheaves S0, 6 and 66, 
if de:Sired. 
When laying a Submarine cable, as Will be seen 

from Fig. 8, the cable embedding device F is towed 
by a cable ship or vessel W., by means of the tow 
line 24, and the cable C is payed out from the 
vessel, both the cable and towline forming long 
curves in the Water. By employing a towline of 
proper length, as may be determined empirically 
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20,665 
or by calculation, the sag in the line will cause the 
line to exert a pull on the cable embedding de 
vice in a direction Substantially parallel to the 
bed on which the device is traveling, and thus 
keep the plow 36 at the proper depth in the bed. 
Preferably, the sag in the cable is maintained 
such that the cable is approximately targent to 
the bed at or near the point where it enters the 
device F, although this condition may obtain at 
Some distance ahead of the device, as indicated 
in Fig. 8. The cable is payed out from a cable 
supply in the hold (inct, shown) of the vessel W, 
the cable passing through suitable dynanometer 
and brake devices on board the cable ship, which 
devices may comprise those disclosed in the afore 
said Lawton and Bloomer Patent 2,067,717. 
The stress on the towline 24 may be measured 

and controlled within certain limits on board the 
vessel in any Suitable manner, as by a dynamon 
eter device similar to that provided for the cable, 
thus enabling the length of towline between the 
bOW of the vessel and the cable embedding device 
F to be adjusted to varying depths of water and 
conditions of towing. 

Referring again to Figs. 3, 4 and 5, after the 
cable C is deflected downwardly by the trunkWay 
65, it is caused to be laid into the trench T in 
mediately behind the plow 33, the cable passing 
between two side plates 37 in order that the ma 
terial displaced by the plow will not slide or be 
washed back into the trench before the cable is 
laid therein. As the cable is laid the trench gen 
erally will fill rapidly due to silt deposits and the 
washing effect of the water, so that the cable 
becomes covered with the displaced material 
without the necessity of back filling and in time is 
firmly embedded in the bed of the body of Water. 
As stated hereinbefore the ground resistance 

offered to the passage of the plowshare 35 varies 
Within Wide limits depending upon the nature of 
the bottom, and When dense material is en 
countered the ground resistance is enormously 
increased, thereby correspondingly increasing the 
towing tension required to pull the plow. With 
the structure of the invention, however, when the 
ground resistance builds up, a couple is created 
with the towing tension, tending to separate the 
two platforms D and E vertically. This causes 
the upper platform D to rise, as shown in Fig. 3, 
to different heights depending upon the density 
of the material forming the bottom, which causes 
a corresponding rise in the plowshare 35 carried 
by the platform, thus decreasing the depth of the 
trench as the dense material is encountered and 
causing the trench to vary in depth inversely as 
the density of the material forming the surface of 
the bed of the body of water. This automatically 
reduces the towing tension to a value approximat 
ing the tension present when the plow is passing 
through areas in which the ground resistance of 
the bed is comparatively low, and therefore the 
toWing tension remains within predetermined 
reasonable limits, notwithstanding the varying 
nature of the bed in which the plow is working. 
Resisting the couple thus formed is the weight of 
the upper platform D and the tension exerted by 
the springs 4. By proper design of the spring 
structure, balance can be obtained at any prede 
termined maximum towing tension at both ex 
treme positions of the platforns. The balance 
may vary slightly in between these limits, but can 
easily be such that a proper length of lever arm 

may be employed to avoid an unreasonable 
amount of angular motion. This angular motion 
will cause one of the platforms to move horizon 

3 
tally a slight distance With respect to the other, 
which movement, however, has no detrimental 
effect upon the operation of the device. 
With a given Weight of the platform D, and a 

given maximum allowable ground resistance 
(Which Will approximate the maximum alloWable 
towing tension at the plow, the difference being 
absorbed in runner friction), one method of coin 
puting the necessary initial Spring tension aid 
the maximum spring tension, in order to create 
the desired couple, is diagrammatically illustrated 
in Figure 7 of the drawings. For convenience, 
the lower end of the spring is assumed to be piv 
oted on the same horizontal line as the lower end 
of the lever arm, although this condition is not 
necessary. Now assume the two extreme posi 
tions of the arm and Spring to be as Shown at I 
and III. 

Let W =weight of upper platform 
R=maximum allowable ground resistance 
S=initial spring tension (at ) 
S=maximum Spring tension (at II) 

Couple tending to sep- At I At II 
arate platforms----- Ra Rb 

Moment op posing 
separation--------- Wo-sf Wol.--Se 

For equilibrium ----- Ra=Wc+sf Rb = Wa+ Se 
Sinces and S are the only unknowns, they are 

easily obtained. When the plow is resting on 
the ground with the share out of the ground, in 
order for the maximum bearing pressure to be 
applied to the point of the share, care must be 
taken to so design the plow that the initial spring 
tension Will be sufficient to overcome the tendency 3 
of the lower platform to settle onto the ground. 
It Will be understood that the foregoing values 
may also be determined empirically. 
When laying cable in water of any considerable 

depth it is generally essential that armored cable 
be used owing to the necessity of imparting to 
the cable sufficient tensile strength to withstangi 
its own Weight in Suspension as well as the frig 
tion in passing through the cable embedding de 
vice. Therefore, if the cable is caused to make 
acute bends or angles either where it enters or 
as it is passed through the embedding device, 
this will kink the cable and prevent its being 
properly laid in the trench, or if laid in the trench, 
the armor wires of the cable would develop a 
permanent set tending to produce kinks which 
Would prevent it from lying flat in the trench 
and cause portions of it to extend out of the 
trench. Also, making any acute bend or angle in 
the cable tends to cause electrical damage as well 
as mechanical damage. As shown in Fig. 4, the 
cable is caused to pass through the device from 
the forward to the after end thereof, and is posi 
tively guided in its course by the respective guide 
members 60, 6, 64 and SS shown. Due to the 
appreciable length of the plow and the fact that 
the cable enters at the extreme forward end 
and leaves at the extreme after end, there is a 
gradual transition in the direction of the cable 
as it enters the plow and is laid into the trench. 
Elimination of short bends in the cable as it 
paSSes through the embedding device also ina 
terially reduces the friction or pull of the plow 
on the cable and thus tends to prevent abrasion 
and rupture of the cable or the introduction of 
severe strains in the cable. It also appreciably 
reduces the towline pull necessarily exerted by 
the ship while the cable is being laid. The angles 
of deflection of the cable will, of course, vary 
within certain limits depending upon the depth 
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4 
of the cable trench, the length of the plow, the 
size of the cable, etc. Preferably, the cable is 
not deflected through an angle greater than ap 
proximately thirty degrees as it passes through 
the enbedding device, although if guide elements 
having suitably large radii are employed, it is 
conceivable that the cable night safely be de 
fiected through angles up to Sixty degrees. 
By proper adjustment of the link and Spring 

structures employed, taking into consideration 
the weight of the platform D, the towing tension 
may be maintained Substantially uniform in 
ground of varying density. This arrangement 
enables the plow to be adjusted so as to dig a 
deeper trench when in Soft material than would 
ordinarily be the case since, if the plow were not 
automatically adjustable to different positions, 
the depth to which the plow could operate in 
Soft material could not Substantially exceed that 
in Which it could operate in the dense material 
encountered, and thus with the arrangement of 
the invention, uniform protection is afforded to 
the cable because it is buried deeper in the areas 
of soft material, where the hazards of being 
fouled are greater, than in area.S. Of der Ser ma 
terial where the hazards of being fouled are not 
So great. 
Owing to the unusually long lengths of towline 

which have to be handled in using a Submarine 
cable plow the method commonly enaployed by 
fishing vessels and others in handling lines of 
this deScription On large StO'age reels iS im 
practicable. Therefore, as shown in Figs, 9 and 
10 of the Lawton et al. Patent 2,067,717, it is 
necessary to handle the towline over the ship's 
cable gear and drums which provide merely the 
frictional grip due to Several turns of line around 
a cylindrical surface. After the completion of a 
plowing operation it becomes necessary to re 
trieve the plow. This can only be done by rais 
ing it on the towline, the line being heaved in 
board, and as it comes off the drum is passed to 
a storage tank where it is coiled down flat. In 
an attempt to avoid kinking of a rope towline, a 
free-acting SWivel directly ahead of the plow 
is employed, but when the plow is lifted clear of 
the bottom in the process of recovery the lay of 
the Strands in the rope becorines elongated under 
tension until a condition of torsional equilibrium 
obtains. Although ropes are constructed with 
the individual wires in the strands laid up in the 
opposite direction from the lay of the strands 
themselves in the rope, nevertheless perfect 
torsional balance is never obtained. A degree of 
torsional balance which is quite satisfactory for 
most industrial applications has been found un 
Satisfactory in the present case. 

In hoisting the plow the tow rope is brought in 
Over the bow of the ship and over the cable drunns 
under tension in the above described condition of 
elongated lay aid torsional equilibrium. As the 
rope comes off the cable drum and the tension is 
thereby relieved, due to its springy characteristic, 
the rope tends to try to twist itself up again 
until it has resumed its hormal lay in slack con 
dition. However, as the bitter end of the rope 
is at the bottorn of a flat coil lying in the ship's 
storage tank, that portion of the 'ope between 
the cable drum and the tank is not free to twist 
without forning twisted bights in which condi 
tion it can not again be payed out. Also, during 
certain maneuvers of the cable ship, and under 
Storm conditions, it may happen that a consider 
able amount of slack is introduced in the towline 
25, which slack accumulates on the bed. Of the 
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ocean ahead of the embedding device. With the 
towline heretofore employed, which comprised a 
wire rope, torsional forces are developed, as stated 
above, due to the Spiral construction of the rope, 
and these forces frequently cause loops to form 
in the towline during the times When slack is in 
troduced therein, and when the tension is again 
exerted on the tow line kinks are introduced into 
the line and cause injury thereto. To obviate the 
foregoing disadvantages, the towline 24 prefer 
ably comprises a steel chain, for example, a Stud 
link chain, of high strength: weight ratio, in 
which there is no spiral lay and Which is therefore 
free from torsional forces, So that Substantially 
no kinking or twisting of the towline OccurS. 
The embedding device may be lowered onto the 

bed of the ocean or other body of water by any 
suitable form of lowering line, and to facilitate 
this there is provided a lowering attachment 49 
having a lifting eye 49a, the attachment, being Se 
cured to vertical plate members 5 which in turn 
are secured by angle pieces 5 and 52 to the verti 
cal pieces. 29 of the frame E. One manner of 
owering the embedding device is shown in the 
aforesaid Lawton and Bloomer patent, although 
any other suitable method of lowering may be 
employed. 

Beca USe of the disposition Of the Center of grav 
ity which is kept low in the device, and because of 
the substantial breadth of the device and the 
members 2 and 28, it will not turn over even 
though canted through a large angle with respect 
to the horizontal and if the device should be 
canted onto its side, its configuration and its 
low center of gravity Will tend to cause it to re 
turn to working position. 
As hereinbefore stated, the cable embedding 

device is particularly Suitable for submarine work, 
and is especially adapted for embedding sub 
Inarine cable in deep Water and at a considerable 
distance from shore, and may be lowered into 
Working position out at Sea, in such areas. The 
device is also Well adapted for enbedding under 
ground cables on shore or land, particularly in 
soft or marshy land where trench digging and 4 
cable laying devices of the types heretofore em 
ployed are unsuitable. 
While there is shown and described herein a 

preferred embodiment of the invention, many 
other and varied forms and uses will suggest, 
themselves to those versed in the art without de 
parting from the invention, and the invention is, 
therefore, not limited except as indicated by 
the Scope of the appended claims. 
What is claimed is: 
1. The method of laying a Submarine cable 

which comprises plowing under water a trench in 
the bed of the body of Water in which the cable is 
to lie, Varying the depth of the trench in ac 
cordance With the ground resistance offered to 
the passage of the plow, and Simultaneously pay 
ing out the cable toward the trench and placing it 
in the trench as the latter is plowed. 

2. The method of laying a submarine cable, 
which comprises forming under water a trench 
in the bed of the body of Water in which the 
cable is to lie, causing said trench to vary in 
depth inversely as the density of the material 
forming the Surface of the bed, and simultaneous 
ly paying out the cable toward said trench and 
placing it in the trench as the latter is formed. 

3. In the art of laying a Submarine cable in 
the bed of a body of Water by passing the cable 
through a trench-forming plow towed by a vessel, 
the method of causing the to Wing tension to re 
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main within predetermined limits notwithstand 
ing the varying nature of the bed in which the 
plow is working, which comprises causing the 
depth of the cable trench to vary in accordance 
with the towing tension. 

4. The method of embedding a submarine cable, 
which comprises towing a device for forming un 
der water a trench in the bed of the body of 
Water in which the cable is to lie, causing the 
trench formed thereby to vary in depth as re 
quired to maintain the towing tension within 
predetermined limits, and simultaneously paying 
out the cable toward the trench and placing it in 
the trench as the latter is formed. 
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5. The method of laying a submarine cable in 
the bed of a body of water, which comprises form 
ing a trench and placing the cable in the trench, 
and causing the cable to be buried deeper in those 
areas of the bed where the ground resistance is 
relatively low than in those areas of the bed where 
the ground resistance is relatively high. 

6. A submarine cable embedding device com 
prising trench forming means for forming under 
water a trench in the bed of the body of Water 
in which the cable is to lie, Said device having 
supporting means for traveling along on the bed 
of said body of Water, and means operable in ac 
cordance with the ground resistance offered to 
the passage of Said trench forming means through 
the bed for adjusting the position of the trench 
forming means relative to the Supporting means 
to vary the depth of the trench as said ground 
resistance varies. 

7. A submarine cable embedding device com 
prising trench forming means for forming under 
water a trench in the bed of the body of water 
in which the cable is to lie, Said device having 
supporting means for traveling along on the bed 
of said body of water, means operable in accord 
ance with the ground resistance offered to the 
passage of said trench forming means through 
the bed for adjusting the position of the trench 
forming means relative to the supporting means 
to vary the depth of the trench as said ground 
resistance varies, and cable guide means for di 
recting the cable through the embedding device 
and forcibly placing the cable in the trench in 
mediately behind said trench forming means, 

8. A submarine cable embedding device com 
prising trench forming means for forming under 
water a trench in the bed of the body of water 
in which the cable is to lie, means on Said device 
to enable the same to travel along on the bed of 
said body of water, means for towing the device 
along on said bed, and means operable in ac 
cordance with the towing tension for vertically 
adjusting the position of the trench forming 
means to vary the depth of the trench as the 
towing tension varies. 

9. A submarine cable embedding device Com 
prising a supporting structure having means for 
engaging and traveling along On the bed of the 
body of water in which the cable is to lie, a 
trench forming device carried by Said structure 
and adjustable to different positions to form a 
trench of varying depth, and means operable 
in accordance with the ground resistance offered 
to the passage of said trench forming device for 
adjusting the position of the same to cause the 
trench to vary in depth inversely as Said ground 
resistance varies. 

10. A submarine cable embedding device con 
prising a supporting structure having means for 
engaging and traveling along on the bed of the 
body of water in which the cable is to lie, a 
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trench forming device carried by said supporting 
Structure and vertically adjustable to different po 
sitions relative thereto to form a trench of varying 
depth, and means controlled by the ground re 
sistance offered to the passage of said trench 
forming device for vertically adjusting the posi 
tion of the same relative to the supporting struc 
ture to cause the depth of the trench to increase 
and decrease as said ground resistance decreases 
and increases, respectively. 

11. A submarine cable embedding device com 
prising a first frame member and a second frame 
member and means interconnecting said members 
for enabling movement of the Second member re 
ative to the first member, said first frame mem 
ber having Supporting means for engaging and 
traveling along on the bed of the body of water 
in which the cable is to lie, Said second frame 
member having a device for forming a cable 
trench in said bed, and means operable in ac 
Cordance With the ground resistance offered to 
the passage of the trench-forming device for mov 
ing said second frame member relative to the first 
frame member for adjusting the position of the 
trench forming device to vary the depth of the 
trench as said ground resistance varies. 

12. A submarine cable embedding device con 
prising a first frame member and a second frame 
member and means interconnecting Said frame 
members for enabling relative vertical movement 
between them, said first frame member having 
Supporting means for engaging and traveling 
along on the bed of the body of water in which the 
cable is to lie, said second frame member having a 
device for forming a cable trench in said bed, and 
means operable in accordance with the ground re 
sistance offered to the passage of the trench-form 
ing device for vertically moving said second frame 
member relative to the first frame member for 
adjusting the position of the trench-forming de 
vice to vary the depth of the trench as said ground 
resistance varies, and cable guide means for di 
recting the cable through the embedding device 
and forcibly placing the cable in the trench in 
mediately behind said trench-forming device. 

13. A Submarine cable embedding device com 
prising a first frame member, a second frame 
member having a plowshare for plowing a cable 
trench in the bed of the body of Water in which 
the cable is to lie, and means interconnecting said 
frame members for enabling relative vertical 
movement between them, said first frame mem 
ber having means for engaging and traveling 
along on the bed of the body of water, and means 
controlled by the ground resistance offered to the 
passage of said plowshare for Wertically moving 
Said second frame member relative to the first 
frame member for automatically adjusting the 
position of the plowshare to vary the depth of the 
trench as said ground resistance varies. 

14. A submarine cable embedding device com 
prising a first frame member, a Second frame 
member having a ploWShare for plowing a cable 
trench in the bed of the body of Water in which 
the cable is to lie, and means interconnecting said 
frame members for enabling relative movement 
between them, said first frame member having 
means for engaging and traveling along on the 
bed of the body of water, means controlled by 
the ground resistance offered to the passage of 
said plowshare for vertically moving said second 
frane member relative to the first frame member 
for adjusting the position of the plowshare to vary 
the depth of the trench in accordance With Said 
ground resistance, and means positioned adja 
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6 
cent to and in advance of the ploWShare and mov 
able therewith for engaging obstructions beneath 
the surface of said bed and lifting the plowshare 
Over Said Obstructions. 

15. A Submarine cable embedding device com 
prising a first frame member and a second frame 
member and means interconnecting said frame , 
members responsive to a couple set up therein, 
means urging one of said frame members towards 
the other, said first frame member having means 
for engaging and traveling along on the bed of 
the body of water in which the cable is to lie 
said Second frame member having a device for 
forning a cable trench in said bed, and means 
operable by the ground resistance offered to the 
passage of the trench-forming device for vertical 
ly moving Said second frame member aWay from 
the first frame member, against the action of 
Said means urging one of the frame members to 
wards the other, for adjusting the position of 
the trench-forning device to decrease the depth 
of the trench as said ground resistance increases. 

16. A Submarine cable embedding device Con 
prising a first frame member and a Second frame 
member and means pivotally connecting Said 
frame members responsive to a couple set up 
therein, resilient means urging one of Said fraine 
members towards the other, said first frame men 
ber having means for engaging and traveling 
along on the bed of the body of water in which the 
cable is to lie, said second frame member having 
a device for forming a cable trench in Said bed, 
and means controlled by the ground resistance 
offered to the passage of the trench-forming de 
vice for vertically moving said Second frame 
member away from the first frame member, 
against the action of Said resilient means urging 
One of the frame members towards the other, 
for adjusting the position of the trench-forming 
device to decrease the depth of the trench as 
said ground resistance increases. 

17. A submarine cable embedding device Com 
prising a first frame member, a second frame 
member, and link members connecting Said frame 
members and responsive to a couple set up there 
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in, resilient means urging one of Said frame mem 
bers towards the other, said first frame member 
having means for engaging and traveling along 
Cn the bed of the body of water in which the ca 
ble iS to lie, Said. Second frame member having 
a, device for forning a cable trench in said bed, 
and means controlled by the ground resistance 
offered to the passage of the trench-forming de 
vice for vertically moving said second frame 
member relative to the first frame member, 
against the action of said resilient means urging 
one of the frame members towards the other, 
for adjusting the position of the trench forming 
device to decrease the depth of the trench as 
Said ground resistance increases. ?? 

18. Apparatus for laying Submarine cable, con 
prising an embedding device through which the 
cable passes, means on said device to enable the 
Same to travel along on the bed of the body of 
Water in Which the cable is to lie, means carried 
by said device for plowing a cable trench in Said 
bed, cable guide structure for directing the cable 
through the embedding device from the forward 
to the after end thereof and for placing the cable 
in the trench, a vessel for towing the embedding 
device, and a to Wline of non-spiral construction 
extending between said vessel and the embedding 
device and free froIn torsional forces tending to 
twist or kink the same. 

19. Apparatus for laying Submarine cable, com 
prising an embedding device through which the 
cable passes, means on Said device to enable the 
Sarine to travel along on the bed of the body of 
Water in which the cable is to lie, means carried 
by said device for plowing a cable trench in Said 
bed, cable guide structure for directing the cable 
through the embedding device from the forward 
to the after end thereof and for piacing the caible 
in the trench, a vessel for toWing the embedding 
device, and a towline comprising a stud link 
chain of non-spiral construction extending be 
tween said vessel and the embedding device and 
free from torsional forces tending to twist or 
kink the same. 
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