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To all whom it inval? coicetti: . . . . . . " -1 
Beit known that I-ALMERIN H.LIGHTHALL, 

a citizen of the United States, residing at New 
York, in the county of New York and State of 
ful Improvements in Thrust-Bearings; and I 
do declare the following to be a full, clear, 
and exact description of the invention, such 
as will enable others skilled in the art to which 
it appertains to make and use the same ref 
erence being had to the accompanying draw: 
ings, and to the letters of reference marked 
thereon, which form a part of this specifica 
tion, - 
This invention relates to thrust-bearings. 
The primary object of the pres . . . . . ; 

tion is to provide an effective thrust-bearing 
for the propeller-shaft of a vessel capable of 
adaptation to varying pressures incident to 
the propulsion of a vesselin either direction at 
varying speeds and under varying conditions. 
Further, the object of the invention is to 

provide a thrust-bearing of such construction 
that the pressure exercised on the shaft to pro 
pel avessel in either direction shall be im posed on aliquid maintained underpressüre. 

Further, the object of the invention is to 
provide a thrust-bearing of such construction 
that the pressure exercised on the shaft to pro 
pel avessel in either direction shall be im posed upon a liquid maintained under pres 
sure, which liquid shall be utilizéd för the lú 
brication of the shaft and of the parts con 
nected thereto. 

Further, the object of the invention is to 
provide a thrust-bearing of such construction 
and having such attachments that a flüidi un 
der pressureshall by the rotation of the shaft 
to which the bearing is applied be forced into 
the bearing and receive the pressure of the 
shaft as the vesselin which the shaft is placed, 
is driven in either direction. 
With these objects in view the inve 

consists, essentially, of a thrust-b ???????? ????????? .?? 
prising an elongated sleeve or jacket of small 
diameter rigidly attached to a shaft, a casing 
receiving the sleeve or jacket and having its 
inner face corresponding in diameter tó tháät 

, serial No. 708,728, (No model.) 

jacket and those of the casing, and a liquid 
maintained in the chambers and upon which 
the entire thrust of the shaft is imposed. 
Further, the invention consists of various 

novel details of construction, by which the ef 
fectiveness of the device is insured. 
The invention is illustrated in the accom 

panying drawings, in which 
Figure 1 is a side view of a hydraulic marine 

engine having my invention applied thereto, 
the same being shown as located in a vessel. 
Fig. 2 is an end view of the bearing and of the 
means for holding itin place. Fig. 3 is a side 
view of one of the brackets by which the bear 
ing is attached to the casing of the motor, and 
Fig. 4 is a horizontal sectional view of the 
bearing. 
In the drawings, A represents a propeller 

shaft having on its outer end a propeller a 
and having its inner end extending through 
a casing B. Fixed on the shaft and arranged 
in the casing B is an impact water-wheel C. 
(Shown by dotted lines in Fig. 1 of the draw 
ings.) The water-wheel C receives motion 
from water under pressure conveyed from a 
pump D through pipes E and projected 
against the wheel. The parts above described, 
excepting the shaft, are not claimed herein 
and are only shown to make clear the con 
struction, arrangement, and use of the thrust 
bearing. The forward end of the shaft A is 
sustained and it and the parts connected with 
it are lubricated by the means now to be de 
scribed. F represents a jacket or sleeve which is 
shrunk upon or otherwise secured to the for 
ward end of the shaft. This jacket or sleeve. 
has in its outer face a series of circumferen 
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tial grooves f, forming annular chambers 
áround it. t - - Receiving the forward end of the shaft and 
the sleeve or jacket is a shell or casing G, 

ion which in the present embodiment of the in 
n- vention is made up of the main portion g and 

the endsg' and g. The portion g of the shell 
is enlarged at its rear end, forming on the ex 
terior thereof the shoulder g, and the forward 
ortion has on its face a rib g. The shell or 
asing is held in place by brackets H, at 
tách?ã t? th?, c?sing B. The shell G rests 
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upon the horizontal portions of the brackets, 
and the upturned endsh, of the brackets ex 
tend between the shoulder g and the ribg 
on the respective sides of the shell G, and 

5 by this means the shell and the parts con 
tained or carried by it are rigidly held in 
place. The rear end g' of the shell or casing 
has a cylindrical extension g of a size to re 
ceive the shaft A, and the inner face of the 
extension has a series of grooves g extending 
around the same. The forward end g of the 
shellor casing has an extensiong, also grooved 
on its inner face. The forward end of the 
shaft has a reduced portion ca, which is re 
ceived by the opening in the extension g and 
serves to guide the shaft and maintain it in 
position during any longitudinal movement 
to which it may be subjected. The part ct as to allow the flow of oil from the pump to 
of the shaft is of much less diameter than the 

2 ? 

area of the sleeve or jacket within the casing 
which comes in contact with the liquid under 
pressure may be reduced only slightly. 
The shell or casing G is, as shown in Fig. 4 

25 
ber larger at the rear end, and the jacket or 
sleeve F has an enlarged annular rear portion 
f" corresponding in diameter to the inner di 
ameter of the rear portion of the shell or cas 

3oing, and its face which comes in contact with 
the inner face of the shellor casing has in it 
the annular grooves f’. The length of the 
main portion of the sleeve or jacket F corre 
sponds to the distance between the shoulder 

5g and the rear face of the forward end g of 
the shellor casing, so that when the sleeve or 
jacket is removed from the forward end g to 
form a chamber J between the forward end 
of the sleeve or jacket and the end g an an 

4o nular chamber N is formed between the shoul 
der gº and theenlarged portion fºof the sleeve 
or jacket. 
The sleeve or jacket being, as shown, of less 

length than the length of the interior of the 
45 shell or casing G, there will, when the parts 

are aggrouped, always be a space or chamber 
Mbetween the rear end of the sleeve or jacket 
and the end g of the shellor casing, a cham 
ber N between the shoulder g* and the en 

5o larged portion of the jacket or sleeve, and 
another chamber J between the latter and the 
forward end g of the shell. In order that 
spaces or chambers referred to shall at all 
times be filled with a liquid under pressure 

55 against which the sleeve or jacket shall bear 
when the vessel is propelled either forward 
or backward and upon which the entire strain 
of such propulsion shall be imposed, I pro 
vide a pump K, connected with a reservoir L, 

6o for forcing through suitable pipes a liquid, 
preferably oil, into the interior of the shell 
or casing G. As a convenient means of op 

” erating the pump K the piston thereof is con 
nected to an eccentric k on the propeller 

65 shaft A, the length of the stroke imparted by 
the eccentric being regulated by the neces 
sary pressure at which the liquid is required 

sleeve or jacket in order that the exposed end. 

of the drawings, formed with an interior cham 

to be maintained in the shell or casing. The 
liquid from the pump is conducted to a cock 
L through a pipel, and from this pipe ex 
tend the branch pipes land l, leading, re 
spectively, to the chambers M and J. The 
cock L' is a two-way cock, as shown in Fig. 
4, and it has connected with it a drip or re 
turn pipel, extending to and connected with 
the reservoir . . . . . . 
By the described construction and arrange 

ment of parts it will be seen that when mo 
tion is imparted to the propeller-shaft Athe 
liquid, such as oil, will be forced by the pump 
to the cock Land from there by one of the 

chamber J. When the vessel is propelled in 
a forward direction, the cock L' is so turned 

the chamberJ. The position of the cock nec 
essary to allow this connects the chamber M. 
with the return or drip pipel. In the back 
ward movement of a vessel the chamber Mis 
connected with the reservoir. 

In the operation of the thrust-bearing, 
when constructed and arranged as herein 
shown and described, the oil under pressure 
from the pump receives the entire pressure 
of the shaft in propelling the vessel in either 
direction, insuring a practically frictionless 
bearing. The lubrication of the sleeve or 
jacket and the shaft where it comes in con 
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branch pipes to either the chamber M or the 
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tact with the ends of the shell or casing is . . . . 
provided for by oil forced from the chamber 
Mor J, according to the direction of move 
ment of the vessel, between the sleeve or 
jacket and the shell, or between the shaft and 
the openings in the respective ends of the 
shell or casing. The oil forced between the 
parts is retained in the grooves with which 
the parts are provided in suitable quantities 
to afford perfect lubrication. The oil con 
tained in the chamber N is forced from one 
of the end chambers by the pressure of the 
shaft. A portion of the oil in this chamber 
must escape therefrom, when, after the Ves 
sel is driven rearward for a time, the reverse 
movement is given, and as the escape must 
be effected by forcing the oil between the 
shell and the sleeve the escape is slow, and 
therefore a cushion which will prevent shocks 
or jars by the too-rapid longitudinal move 
ment of the shaft under the described condi 
tions is avoided. 
Each chamber M and J has connected with 

it a pressure-gage P, by means of which the 
pressure on the liquid in a chamber in pro 
pelling the wheelin one direction or the other, 
and therefore the actual power exerted by 
the propeller-shaft, is indicated. 

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

1. A thrust-bearing comprising an elon 
gated sleeve or jacket of small diameter rig 
idly attached to a shaft, a casing receiving 
the sleeve or jacket and having its inner face 
corresponding in diameter to that of the outer 
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face of the sleeve or jacket, chambers formed 
between the ends of the sleeve or jacket and 
those of the casing and means for maintain 
ing a liquid under pressure in the chambers, 
substantially as described. 

2. A thrust-bearing comprising an elon 
gated sleeve or jacket of small diameter rig 
idly attached to a shaft, and provided with a 
series of open circ? mferential grooves, a cas 
ing receiving the sleeve or jacket and having 
its inner face corresponding in diameter to 
that of the outerface of the sleeve or jacket, 
chambers formed between the ends of the 
sleeve or jacket and those of the casing, and 
means for maintaining a liquid under pres 
sure in the chambers, substantially as de 
scribed. 

25 

3. A thrust-bearing comprising an elon 
gated sleeve or jacket of small diameter rig 
idly attached to a shaft, and a casing receiv 
ing the sleeve or jacket and having its inner 
face corresponding in diameter to that of the 
outer face of the sleeve or jacket, chambers 
formed between the ends of the sleeve or 
jacket and those of the casing, and means for 
forcing liquid under pressure into the cham 
bers, substantially as described. 

4. A thrust-bearing comprising a sleeve or 
jacket rigidly attached to a shaft and having 
an enlarged portion, a casing having its inte 
rior corresponding in size and shape to that 
of the jacket or sleeve, chambers formed be 
tween the ends of the sleeve or jacket, and 

those of the casing, a chamber formed be 
tween the enlarged portion of the sleeve or 
jacket and that of the casing, and means for 35 
maintaining a liquid under pressure in the 
several chambers, substantially as described. 

5. Athrust-bearing comprisinga shaft hav 
ing a reduced forward end, a sleeve or jacket 
rigidly attached to the shaft, a casing receiv 
ing the sleeve or jacket and having its inner 
face corresponding in diameter to the outer 
face of the sleeve or jacket, chambers formed 
between the ends of the sleeve or jacket and 
those of the casing, and means for maintain 
ing a liquid under pressure in the chambers, 
substantially as described. 

6. A thrust-bearing comprising a shaft, a 
sleeve or jacket rigidly attached to the shaft, 
a casing the interior of which corresponds in 
size to the exterior of the sleeve or jacket, 
elongated openings in each end of the casing 
for receiving the shaft and having grooves in 
their inner faces, chambers formed between 
the ends of sleeve or jacket and those of the 
casing, and means for maintaining a fluid 
under pressure in the chambers, substan 
tially as described. - 
In testimony whereof I affix my signature 

in presence of two witnesses. 
ALMIERIN H. LIGHTHALL. 

Witnesses: 
THOMAS BRADLEY, 
F. R. KEYs. 
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