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UNH‘ED STATES

ERNST WILHELM GUSTAYV CARL IIOI‘I‘MA\TN OF OIIARLOTTENBURG GER- .
MANY, ASSIGNOR TO THE SIEMENS & HALSKE ELECTRIO COMPANY OF

AMERICA, OF CIIICAGO ILLINOIS.

ELECTRIG BUOY

SPECIFICATION formmg part of Letters Patent NO 60'7 '74:5 dated July 19 1898.
Application filed May 28,1896, Serial No. 593 497, (No model) Patented in Grelmmny I‘ebruary 12,1896, No. 89, 218

To all whom it mcoy concern:
Be it known that I, ERNST WILE

ELM GUS-

TAV CARL IIOI‘F’\IANN a subject of the Em- |-
perorof Germany,r esu:hufr at Charlottenburg,

5 Germany, have invented new and useful Im-

provements in Electric Buoys, (Case No. S6,)

of which the following is a specification.
My invention 1e1ates to improved means
for operating marine appliances, for which
10 Letters Patent No. 89,218 of February 12,
1896, have been 0‘1‘3..1:1’56('1 in the Germau Em-
pire.
The object of my said invention is to pro-
vide means for controlling from a distance
13 such appliances as buoys, mines, &e., which
it is desirable to float or submerge at will.
I will describe my invention as applied to
a buoy adapted for signal purposes. It often
becomes desirable in the employment of such
- 2o buoysanchored assignalsin navigable waters
or harbors to sink or float them,
course is most 1'eadily‘aecomplished by means
controlled from some central station or ob-

servatory conveniently situated and usually.

25 upon the shore or mainland.

sists of a hollow cylindrical buoy, within
which are provided a pump and electric mo-
tor, whereby water is pumped in or out of
30 the said buo y, thereby sinking or floating the

same. A cablecontaining 1115111&1:@(1 eonduet- |

ing-wires connected Wlth a source of current
serves to anchor the buoy in position and
supply current to the motor and also to a

3z number of incandescent lamps mounted in a
lantern at the top of the buoy.

I will describe my invention more pmtwu-

larly by reference to the accom panying draw-
ings, in which—

I‘ln ure 1 shows the buoy ﬂoatme; at .fmehm
and the shore connections in diagram. " Ifig.
2 18 a vertical sectional view of the buoy and
lantern. Fig. 8 is another sectional view of
the buoy at right angles to the view shown
in: Fig. 2. I‘w 4 is a transverse sectional
View, upon an enlarwed scale, illustrating the
pump and its oper atmﬂ'eonnectmns .::md Fig.
bisavertical sectmnal view through ‘the lowel
portion of the buoy, also showing these parts.

40

and this of

type of motoris pr efembly employed, because

L1ke pal ts are donoted by the same letters o
throughout the several figures.
The hollow eyhnch ical casing a of iron or

steel is made air and water mnllt excepting

for the pump-valve opening, and when nor- -

ally filled with air remains afloat, so that 55
¢’ marks the water-line. The wewht of the
buoy and apparatus is such, howevm that
should the pump-valves leak and water enter
until the pressure within and without the |
buoy is equal the buoy will sink only until the 6o
water-line is marked by «® Ilence the buoy
will always remain afloat, even though the
apparatus or valves should fail to operate
p1 operly.

An insulated cable b, containing conduct-
ing-wires, anchors the buoy in p081t1011 and
connects the same with a source of 6180131 ical
current ¢, a pole-changing switch ¢', and an
ampere-meter c=, convemently situnated for
the operation of the buoy. The anchor 0’
and the stuffing-box «?, through which the
cable enters the buo;; are pr owded with flar-
ing or funnel-shaped openings, so as to per-

| 111113 the fréee movement of the buoy and pre-
The device of the present application con-

vent injury thereby to the cable.

Upon the upper end of the buoy is mounted
a shaft d', carrying the lantern d, which is
hermetwally sealed and contains a number
of incandescent lamps electrically connected
with the cable, which may be made to serve
the double purpose of furnishing a signal at
night and acting as indicator Of the proper
operation of the mechanism contained within
the buoy. -

Within the closed chamber e, provided by
placing a partition ¢ across the upper end ot
the buoy, is situated the motor f, connected
with the cable by insulated wires entering
through the stuffing-box e A multlpha,se

75

3o

Q0
it may be 16V618@d at pleasure by means of

the switeh ¢’ at the operating-station and also
starts at once under a load Furthermore,
this type of motor obviates the useof brushes
and commutators, thus lessening the need of
attention and repair. My smd invention is

95

not, however, limited to any par ticular class
| of motor.

The cup- %haped pmtmn of the




- partition €' is filled with oil, which serves |
~ both to lubricate the bearings and hermetic-

)

-~ rarefied. Theairinchambereismaintained
‘In a dry condition by the employment of any

- IO

‘shaft of the motor, meshes with a gear-wheel

/7 keyed upon the shaft ¢, which is mounted produced, it being impracticable to make the

a5

. pitman /" with piston R? of the pump A~ and
actuating-levers k"’ of the pump-valve ap-

20

- . shaped and has packing-rings /i? encircling

pose of which will more fully appear.

- their outer ends, while their inner ends are
- slotted to receive the wrist-pins of cranks ¢
g°. Upon the valve-rods k* I? are provided

30
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1o prevent the oil from being forced into the
lowerchamber by the air-pressure in the cham-

are made relatively of large size, producing

. celve the actuating-levers &’ /' and admit of
- a limited movement of the said levers within

| the slots. | T
. 35
~ tain the valves closed except when the said

~ valves are actuated by means of their respec-
tive valve-rods and actuating-levers. These

w

ally seal the chamber excepting when the
equalizing air-valve ¢® operates, which serves

ber e, should the air in the former become

of the well-known means for accomplishing
such result. -
~ The pinion f/, mounted upon the armature-

to rotate 1n the axis of the buoy. Upon the
lower end of said shaft are provided the triple
cranks ¢’ g® g% respectively connected by

pliances & . The piston 72 is hollow or cup-

The water-chamber 7 and passages B 18 7
in the pump considerable clearance, the pur-

The levers k' I’ are pivotally mounted at

the slotted heads %? [?, which respectively re-

The valve-springs %! 4 are adapted to main-

are actuated by said levers and cranks alter-
nately to open and close, their relative succes-
sion depending upon the direction of rotation
of the motor fand shaft g. Forexample, the
rotation of the shaft and its connected triple
cranks in a contra-clockwise direction will
serve, first, to withdraw the piston from the
position shown and open valve I, whereby
water 1s drawn through the port m into the
water-chamber and pump-cylinder during the
outward stroke of the piston, and upon the
continued rotation of said parts valve I will
close, while valve & will be opened, and the
return of the piston will foree the waterinto
the lower chamber of the buoy. Upon the
rotation of the shaft in an opposite direction
a reversal of the above action will occur, and
water will be pumped out of the buoy. A
single-acting pump preferably is employed,
which is provided with valves positively ac-
tuated by cranks oreccentrics mounted upon
the actuating-shaft. | |

My invention, however, does not contem-
plate alone the use of .a pump of the type and
with the characteristics herein shown and de-
scribed. The operation of the pump upon
the rotation of the shaft ¢ in one direction

| pump- atter the water in the buoy has been
expelled would result in the rarefaction of
the air in thelower chamber, and upon stop- -

{ ping the pump the buoy would be sunk by
reason of the entrance of water through the
8o

serves to force water into the lower chamber
of the buoy, while the rotation of the shaft |

607,745

in the opposite direction effects the expul-

‘ston of the water therefrom, thus sinking or
floating the buoy, as desired. The move-

ments. of said buoy are accordingly readily

controllable from the operating-station.

Should a pump of the usual construction |

be employed, the continued action of the said

pump-valves to fill the partial vacuum thus

75

sald valves absolutely tight. Sucha eontin-

| gency 18, however, provided for by the com-
paratively great clearance allowed in the

pump between the piston and the valves,

thereby preventing the rarefaction of the air
in the lower chamber to any great extent,

while not affecting the capacity or operation

| of the pump as long as water is passing =
through it. By employing a single-acting
pump considerable filuctuation in the torque

of the motor must result when the device is

In operation, which may be readily indicated

at the operating-station by cutting an am-
95

pere-meter in circuit. By this meansit may
beimmediately determined whether the pump

18 acting or not. o

~ Although I have described my inventionin

but one of its applications, I do not wish to
be understood as limiting the same to an im-
provement applicable merely to buovs, as it

18 evident that my invention is quite appli-

cable to any device which requires to be sub-

100

merged at various depths or floated, as de-

sired—such as mines, torpedoes, and other
marine appliances. Neither do I desire to
limit my invention to the precise construec-
tion shown herewith, as different arrange-
ments of the elements can be made without
departing from the spirit of my invention—
as, for example, the motor and pump might
be placed in a single chamber and the air be
exhausted from another chamber and com-
pressed in the first, thereby permitting the
entrance of water and the submergence of
the buoy.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is— |

L. In a device of the class described adapt-

105

IIO
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ed to be floated and submerged, the combi-

nation with a pump designed to secure the
entrance and exit of the water serving as va-

riable ballast in the device, the said pump

having a relatively large clearance, whereby
the rarefaction of airinthedevice isavoided,

| of meansfor actuating said pump controllable

from without the device, substantially as de-
seribed. o

2. In a submersible marine appliance, the
combination with a closed water-ballast cham-
ber normally filled with a gas under nominal
pressure, of a reversible motor, a pump actu-
ated thereby adapted to effect the entrance to

125

139
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and means for operating the said motor In-

L5
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and the expulsion of water from- the same
chamber, according to the direction of the mo-
tor’s rotation, and means for driving the mo-

tor in either direction, substantially as de-

seribed. - . . |

3. Ina deviceof the class described adapted
to be floated and submerged as desired, the
combination with pump mechanism i adapted
to force water into and out of said device, of
g reversible motor actuating the said pump,

adapted to control the action of the pump,

either direction, whereby the pumpis caused
to force water out of or into said device and
float or submerge the same, substantially as
described. |

4. The combination in a submersible ma-
rine appliance, with a water-ballast chamber,
of a pump associated therewith, a reversible

electricmotor actuating said pump and adapt-

ed to effect the entrance of water to or the ex-
pulsion of water from said chamber accord-
ing to the direction of rotation of said motor,

“and means controllable from without the ap-

pliance for effecting the actuation of the mo-
tor and pump, substantially as described.
5. Inadevice of the class described adapted
to be floated and submerged, the combination
with an electric motor, of asingle-acting pump
driven thereby, a ballast-chamber adapted to
be filled with water and secure the submer-
gence of said device, a source of electrical cur-
rent,conductors connecting the same with the
motor, and an ammeter connected in the cir-
cuit, whereby the fl
of the motor are indicated and the proper op-

eration of the device may be determined, sub-
stantially as described.

6. In a device of the class described, the
combination with a water-ballast chamber, of

the direction of rotation of said motor being

I

uctuations in the torque |

a pump associated therewith, a reversible
electric motor actuating said pump and adapt-

ed to effect the entrance of water to or the ex-

pulsion of water from said chamber, a source
of electric current, and means controllable

5

45

from a distance for effecting the operation of

the motor, substantially as deseribed.

7. In a submersible marine appliance, the
combination with a closed water-ballast cham-
ber normally filled with a gas under nominal

pressure, of apump associated withsaid cham-
‘ber, areversible electric motor actuating said

pump and adapted to effect the entrance of
water to or the expulsion of water from said
chamberaccording to the direction of rotation

of said motor, a source of electric current, and

means controllable from a distance for efiect-

ing the operation of the motor, substantially -~

as described.
3. The combination in an electrically-oper-

ated buoy adapted to be submerged or floated

as desired, with a closed water-ballast cham-
ber, of a reversible electric motor f, a pump

h actuated by said motor and adapted to ef-

fect the entrance of water to or the expulsion

of water from said chamber according to the

direction of rotation of the motfor, the sald
pump having disproportionally large clear-

ances, and positively-aciuated valves,  the

lantern d provided with incandescent lamps,
a cable b, a source of electric current ¢ con-
nected by said cable with the motorand lamps,
and means for effecting the actuation and
reversal of the motor, substantially as de-
scribed. D - S
In testimony whereof I affix my signature
in the presence of two witnesses. |
ERNST WILHELM GUSTAV CARI TOFFMANN.
Witnesses: | | |
PAUL ROEDIGER,
ARTHUR S. MAUB.
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