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The project of an auto.atic denth ;povernor for submarines
was eomp..eted by the Gema Fira, Jerlin-Koepenick, in July
1949. As the ship desisning ofrice (KB3) was stalled on the

construction of the four-cvlinder puma.
| [ The first experi-

mental devicé was finished as schoduled in early December
145,

ihe device proper was designed by Grnduate Engineer Hoffmann,
who was formerly with tne Siemens Firm ams an expert on anti-
iolling devices in the shipbuilding field; he is now wanazing
engineer vith the lema.

Ihe device is intended to automatically keep the submarine at
a predesicnated depth, particularly at tie correct periscope

dopth for firing. Oscillations of the submarine, for instance

in a seaway, are to be automatically countgracted by draining
or letting water into the tanks prior to any change of depth
or trim. This is caused by the riston pump which - and this

is a new feuture - works in two dircctio.s. The pump is star-

ted electrically.
amount, of water is forced up with each stroke of the pump.

in essential requir-ment is that the gear meet the movements
of the boat in sufficient time to prevent her from making any
pendulum oscillations,

Description of the submarine depth governor.

At low speeds the normal eifects of divin, planes would not
suffice to kecp the koat firmiy in position. Until now

dbth was contrelled by altering the welght of the boat,
“(by flooding or draining regulating water at low rates ol
speeds - snorzel speed and periscope depth). This procedure
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It also acts as a water meter, as a definite
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is of particular importance at “zero" speed, in other wWOrds,
when the boat is to float at a definite depth,

Counpressed air has been used up to now for driving tne steer-
ing mechanism, In such cases reguiating valves were actuated
according to the deviation from the desired depth and the
velocity of variation of the depth. If compressed air ie used
the amount of through-flowing reguleting water is not only des
pendent on the sedional ares of the valve but also on the
difference of pressure existin: between the comprassed sir ead
Lhe weter pressure outboard. It is difficult to clesrly definc
the relation existing between the lowing velocity and the
sectional area, and with simple means it is impossible, The
determination of the velocity ol the variation of the depth

is gl difficuit.

The new depth governor is an intsgral sbtesring gear. The
steering components which are ussd for actuating lhe regula-
ting valves are: The deviation from the desired depth, the
integral of this deviation in relation to tiue and the con-
veved amount of water,

As the flowing velocity of the regulating water is proportional
o the opening of the valve, the velocity of the variation of
depth is indirectly formed and is used as thie amcunt of aliow~
ance for the steering.

The steering components can be made use of more or less, witn
tro result that the submarine makes for the prescribed depth in
a  much damped oscillation. Oscillographic damping is obtained
by appropriate choice of the interpolation values. In uhis
cas., the consunption of repulating water reaches its asdndgun.
The shape of the movement curve of the submarine is shown by

a differentiazl eauation of third dogress vavt of itg eonstunts
depend on the difrerence of pressure between hhe compressed
air and the outboard pressure. The existence of this inter-
dependence means s handicap for the damping of the mowsments

of the submarine, the stability and the consumption of water.
For this reason the movement of the regulating water is no lon-
ger effected by compressed air, bul by a piston pum:. This
piston pump, vhich is driven by the steering motor, secures a
potifive connection between the reveintions. of.tns: puag and
the velocity of ihe regulating water independently of the
difference of ;ressure vwhich exists between the regulating
water tank and the outboard pressure. 1he number of revolu-
tions of the steering motor clearly indicates the amount of
regulating water conveyed. ihe diff'erence-of-depth pressure
meter indicates the deviation ol the actual depth of the boat
from the preseribed depth. It works on the principle ol &
deflecting oiphragn, The deflection is transmitted to an elece
Yrical indicator which supplies sn alternating; voltage wiich

is proportional to the deviation of deptii.
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)ifrferences of welght, such as those caused by the discharge

of a torpedo, are eliminated by sn isodrome which consists of
a ferraris integrating motor and s rotary current translormer,
The Forpapis motor is stesrad by the electrical indicsior of
the difference-of-dspth pre.sure meter and forms as a rotary
angle the integral oi the deviation of depth in relation Lo
tine which is transformed into tne appropriste voliegs by the
rotary transforamer.  These two conlrol camponents, multiplied
by the corresponding interpolation valued resuctiag fram the
stability conditions, co:respond to the amount of water to be
conveyed by the pump. The number of revelutions oi tne control
motor and the plston pump, respectively, control tine amount of
repulating water to be moved. A rotary transformer, which is
coupled to the motor shaft, furnished this amount in the form
of voltage. This is the tnird control component. Thus it ds
a way control which ensurss a more posicive guldance of tiae
boat at the prescribed depth. & charecteristic feature of this
nev. depth governor, intedded to improve the stabilizing and
damping onalities, is the flexible connection between the motor
shaft and the counteracting transicimmer. It consists of a
gpring-controlled damping piston, wudcii causes an advance ol the

. control arrangement. ‘‘his advance corresponde to a control
component wiich is proportionsl to the velocity ol vardation
of depth.

25X1 [::::]gpmwntz

a. The designer cf this device is a well-known expert in tne
field of anti-rolling devices for ships. In the case of the
automatic dégp th governor the prineiple of such an anti-rolling
mechanism has been acplied. The conbtruction of this design by
the Soviets ‘ndicates the principles they adopt in subumarine
construction.

b, The plston pump will presuuably meet bLue roocuirements for
noise-subdued mpning, lne description, however, does not
indicate the magnitude of the deflecting forces, the power
required by the control devicejand the respective dimensions,

c. Tne whole device must undoubtedly cover comparatively wide
fields. It wouli therefore be important to find out what iLype
ol submarsine tiie device is intended for. 4 simiisr automatic
dentn governor was insuvalled in the Geman midget submarine,
tyne "Seetmnd" (seal). bubt was onlv ueant for crulsin-.
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