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- 1o all whom it may concern:

10

UNITED ST ATES P

: LOUIS i. HACHENBERG; OF NEWYORK, N Y.

 MARINE SCREW PROPULSION.

SPECIFICATION forming part of Letters Patent No. 598,421, dated February 1, 1898,
- o Appﬁcation flled March 21, 1896, Serial No. 584,234, (No model.) R

. Beit known that I, LoUis HAG’HENBER_G; a
citizen of the United States of America, and 4

resident of New York, in the countyand State

of New York, have invented certain new and
useful Improvements in Marine Screw Pro-

pulsion, of which the following is a specifica-

tion.

- My invention has reference to improve-

ments in marine serew propulsion, and has

for its objects, first, to take up for inequali--

- ties in the action of the propeller against the
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water by imparting to the propeller-shaft a

certain longitudinal adjustability to varia-

tions of the thrust, and, secondly,_topraCti-'
- callyrelieve the thrust-bearing from pressure.

- With these objects in view my invention
consists, essentially, in the combination, with
a motor-shaft, of a thrust-shaft, means inter-

mediate of said shafts whereby they are slid-
‘ably connected,a piston formed on said thrust-
~ shatt, a eylinder in which said piston recip-

rocates, a supply for an elastic fluid under

pressure to said cylinder, a valve for control-

ling the admission of fluid, and a cut-off mech-
anism operated by the thrust-shaft, all con-

structed to intermittently supply the elastic

fluid tothe eylinder, which fluid will maintain

~ aconstantequilibrium between the thrustand

30 5
-~ varying conditions of thrust. =~ .
I'he nature of my invention will best be un-

pressure by expansion or compression under

- derstood when described in connection with

- 35

-vention. Kig. 2isa vertical longitudinal sec- -
t-iOIl.O]l the line 2 -21' Flg‘ 1, F]g 918 & side

- the accompanying drawings, in which—

Figure 1 represents a plan or top view of
an apparatus constructed according to my in-

~ elevation. Fig. 4isa transverse vertical sec-

40

tion on the line 4 4, Fig. 3. Fig. 5 is a ver-
- ftical section on the line 5 5, Fig. 2, Wlustrat-
ing the construction of the coupling between

~ the motor and propeller shafts.

- 45
ignates a shaft driven by a marine engine

(not shown) of any approved construction,
a usual form
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Similar letters and numerals of reference
designate corresponding parts throughout the
several views of the drawings.

- Referring to the drawings, the letter A des-

and a is the thrust-bearing of
tor the shaft of such engines,

B designates a separate shaft arranged in

B the propeller (not shown) is secured, and

to distinguish the same from the motor-shaft

shaft.”

sleeves 1 and 2, secured, respectively, to the

propeller-shaft and to the motor-shaft and

united by a series of bolts 3, passing through

| line with the motor-shaft A. To this shaft

- Ball _ L 55

I shall hereinafter term it the ‘‘propeller-
The propeller-shaft is connected to
the motor-shaft by any suitable coupling, as
C, which will cause it-to rotate with the motor-
shaft, but at the same time permit the pro-
peller-shaft to move longitudinally. In the
‘present instance, Figs. 1 and 5,1 have shown .
this coupling to consist of two telescopic

6o

grooves formed in the adjacentsurfacesof the
sleeves and extending throughout the length -
of the same. = In the present instance I have

shown the heads of the sleeves, by means of
which they are connected to the respective

0

shafts, provided with openings for the escape =

of air when the sleeves are moved toward each

other. On the propeller-shaft B is formed a

piston E, which is fitted to the bore of a cyl-
inder D. Thiscylinder has at its forward end

a valve-chest F, extending transversely to
the bore thereof and containing a rotary valve

4, provided with a transverse steam-passage

9. In the cylinder-head is formed an induc-
tion-port 6, which is controlled by the valve
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4, steam being supplied from the boiler to

{ the valve-chest I through the pipe 7. At the

bottom of the cylinder is connected a pipe 8,

which is placed in. connection with a trap 9,

of a usual construction, for draining off the -

water of condensation without permitting es-
cape of steam from the cylinder. At a dis-

tance from the end of the cylinder toward
thepropellerisformed an opening 10, through
‘which the steam can pass from the ¢ylinder

when the piston has traveled beyond said .

opening.

The valve 4 is operated by any

proper form of valve-gear to cut off the sup-

| ply of steain at a predetermined point of the

piston-stroke. Inthepresentinstance Ihave
shown the valve operated from the propeller-
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shaft through the medium of a cross-head
11, connected with said shaft by a sleeve 12,

said cross-head being connected by rods 13

may be adjusted by varying the length of the

| valve-rods 13, and consequently thej_ang}e

100

‘to the rocker-arms 14, connected to the valve-
‘stems of the valve 4. The point of cut-off



16 of said valve-rods 138.

of the rocker-arms 14 by means of the nuts
The valve-rods are

suitably guided on the ¢ylinder-head and in
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brackets 15, projecting from the frame.
In practice the area of the piston should
be such that the total pressure on the same

is somewhat greater than the thrust of the

propeller at a glven speed and when the pis-
ton is under full boiler-pressure. In conse-
quence thereof the piston will move out-

wardly while under the full boiler-pressure.

After the piston has passed the point of cut-

off the steam-pressure decreases and the pis-

ton and propeller-shaft will adjust themselves

according to existing conditions of thrust.

Any variation in the thrust will cause a
change in the position of the piston. Should
the piston pass the exhaust-opening 10 in the

cylinder, the steam escapes and the pressure

rapidly decreases, while prior fo this an air-
cushion 1s formed between the rear head of
the cylinder and the piston by the closing of
the exhaust-opening 10 by said piston. This
alr-cushion 1s intended to prevent shock.

- Owing to the reduction of pressure in front

of the piston the propeller again forces the
piston forward. This extreme motion of the
piston will of course take place only when

the propeller is lifted sufficiently out of the

water to abnormally reduce the thrust.

It will be readily understood that the steam
in the cylinder D acts as a cushion to the
thrust and practically relieves the thrust-
bearing from all stress, while at the same time

it takes up inequalities in the action of the

propeller by permitting and influencing the
longitudinal vibrationsof the propeller-shaft.
In case of accident to the cylinder D the two
sleeves of the coupling C can be drawn to-

gether and secured by nuts placed on the | m
threaded ends of the bolts 3, thereby making

a unit of the shafts A and B

While I have herein described the use of
steam for forming the cushion and for mov-
ing the propeller_—shaft longitudinally, it is of

- course.to be understood that air or other gas

> ' | 598,421

could beused tothesameend. ThereforeIdo

not wish to restrict myself to the use of steam.
Furthermore, it is very evident that the con-
struction and positions of the operative parts

could be varied without departing from the

spirit of my invention.
What I claim as new is—

1. The combination with a motor-shaft of

a thrust-shaft, means intermediate of md

-shaffs Whereby they are slidably connected,

a piston formed on sald thrust-shaft, a cylin-
der in which said piston reciprocates, a sup-
ply for an elastic fluid under pressure-to said
cylinder, avalve for controllmﬂ‘the admission
of fluid, and a cut-of * mechanism operated by
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the thr ust shaft; all constructed to intermit-

tently supply the elastic fluid to the cylinder,
which fluid will maintain a constant equilib-

rium between the thrust and pressure by ex-

pansion or ¢compression under varying condi-
tions of thrust, substantially as described.
2. The combination of a motor-shaft, a
thrust-shaft, means intermediate of said
shafts whereby they are slidably connected, a
c¢ylinder, a piston on the thrust-shaft adapted
to reciprocate in salid cylinder, a valve for ad-
mitting an elastic fluid under pressure to the
forward end of the cylinder, and a cut-off op-
erated by the thrust-shaft; there being an
opening in the cylinder whereby an air-cush-
lon may be established and a direct exhaust
for the elastic fluid formed; all constructed

to intermittently supply the elastic fluid to

the ¢ylinder, which fluid will maintain a con-

stant equ111b11um between the thrust and
pressure by expansion or compression under

varying conditions of thrust, substantially as

described.
In testimony that I claim the foregoing as
my invention I have signed my name, in pres-

ence of two Wltnesses, thIS 19th day of Mar ch,
1 1896. '

_ LOUIS HACHENBERG.
Witnesses: |
A. FABER DU FAUR, Jr.,
- EUGENIE A. PERSIDES.
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