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(CL

This invertion rélates to the hydraulic trans-

mission of poweér .and motion: and refers more
particularly to improvements in hydraulic trans-
mission of power known in the:art as a tele-
motor system,

An object of the present invention is to trans-
mit power and motion hydraulically from one
set of pistons to another or series of pistons lo-
cated adjacent to or remote from the operating
pistons.

Another objéet of the present invention is the
provision’ of & fluid-operated. steering mecha-
nisim which may be conveniently and adequately
repletiisheéd Wwith the operating fluid automati-
cally as may be required. :

A further object is-to' eliminate the dans’er of
leakage in-a ﬂuld-operated telemotor system
and to provide a system which is so constructed
that the dangef of the penetratmn of air into
various parts of the system is eﬁectlvely avoided.

Still another objeet is the provision of & hy-
draulic telemotor system which is so constructed
that the forward and aft pistons remain solidly
connected hydrauhcally Wwith each otheér con-
tinvously by the operatmg fluid:to autoniatically
prevent slack oi: lost motlon in eitheér the for-
ward or aft systém. - ©

Ariothet object ‘is- the- prowsmn of & ﬁuld-
operated - telemotor system Bavirig means for
automatically equalizing the expansion and éon-
fraction of the operating ﬁu1d resiilting® from
temperature variations. -

A furt“hel ob,]ect of the 1nvent10n is the’ pro-
vision of g hydratilic telemotor systeifi wheréby
the’ operatmc fluid may be piiriped - into the
system at the aft teIemotor the lowest point in
the systein, to the compressor, thé highest point
in the systern, through both connecting pipes
simultaneously, thus obtaining-a SOIld operatmg
fluid free from air.

Another object of the" invention- is”the pro-
vision of a hydrauhc telemotor system which
incorporates the use of special check ‘valves to
eliminate the necess1ty of all relief and vacuum
valves in the hydrauhc systeni.

Other objects-of the’ present inventionn will
bécome apparent m “the’ course ‘of the followmg
specification.

The above and other obJects of the présent
invention may be realized by combining a hy-
dratilié systein of “the telemotor: system tybe
with a device adjusting the sysfem” in’ accord-
ance with the expansion and: contrac‘ on-of the
operating medium. The™ adJustm ‘devme is
preferably coniriected with the  forward “com-
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pressor located at the h1ghest pomt of the sys-
tem and includes check valves. of g special type
connected between: the compressor: pistons and
the: replenishing tank and serve to automati-
cally maintain & solid hydraulic system. = A
manually operated plug cock is provided acrOSS
the- pistons:of the compressor constituting a by-
pass for:thé operating fluid, . This plug cock is
provided to by-pass operating fluid wlen the
telemotor -system_is being overhauled by some
outsidé means and is prov1ded with -a locking
deviee. v

The compressm 1s operatWely connected in
the usual manner: with the aft; telemotor. located
at ‘the lowest point iir the systemn actuating a
rod- contiected to the mechanisni actuating the
rant of the ship ruddetr or to any other mecha-
nism - t6: be actuated .or. opera.ted by the tele-
motor .system.

In aceordancé with. the present 1nvent10n, the
systemy is provided with .a fillihg tank opera-
tively connected to'a filling pump which is pro-
vided ‘with check valves arnd is: connectéd to the
aft telemotor, so that the forward. compressor,
the aft telemotor, the tank, and the pump are
all included in' the same fluid cifcuit, thus mak-
ing it possible’ to filt thé system through both
¢orinecting  pipes - samultaneously, mcludmg the
réplenishing: tank..

Fuarthermore, in: accordance with the present
invention, the pistoris of the compressor and the
aft telemotor are made of & metal which is
known ‘on the market under the hame of Monel
metal, whlch has been found to be eXtremeély ad-
vantageous for these devices.

The 1nvent1on w111 appear more clearly from
followmg detailed descriptmn When taken: in
coiinection w1th the’ accompanymg drawmgs,
showing by way of exa,mple a preferred em-
bodnnent of the inventivé idea. ;

In the dlawmgs

Flgure 148 & dlagrammatlc perspectlve view
of the hydrauhc systern used in connectlon W1th
a ship’s steermg mechanisni.

Flgule la. 1s & contmuatlon of Fxgure 1 and
shows 2 paat of the hydrauhc system in- dia-
gra,mmatlc perspectwe view; - . .

Figure 2" i5-a - detalled d1agrammat1e view,
partly in sectlon “showing - the compressor -and
the parts connected therewith in side- eIevatmn
while the ait felemotor is' shown in fop. view.

Pigure 37154, “top” view showmg in sectlon the
cyhnder of” the aft telemotor K
Figure 4 shows the aft telemiotor i - front
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elevation and is a view along the line 4—4 of
Figure 2.

Figure 5 shows the compressor in side eleva-
tion and partly in section.

Figure 6 is a fragmentary rear view of the
compressor along the line 6—6 of Figure 5; and

Figure 7 is a vertical section through one of
the equalizing check valves of the compressor.

Figure 8 is a transverse section through the
compressor.

Figure 9 is a diagram illustrating the piping
connections of the compressor.

Figure 10 is a horizontal section through a .

part of the aft telemotor. -

Figure 11 is a front view of some of the pump
actuating means shown in Figure 1.

The telemotor system, shown in the drawings
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ing sleeves 38¢ and 40a enclose the rods 320 and
38D, respectively, and are used to prevent the
springs 38 and 40 from sagging.

The spring 40 encloses the rod 330 and is con-
nected with the support 35 and a plate 41 mov-
able along with the guide 33a.

One end of the piston 8i¢ is firmly connected
with the rod 42, the opposite end 43 of which,
shown in Figure 1, is bifurcated and is pivotally
connected with a link 44, The link 44 is con-
nected by a pivot 45 to the bifurcated end 48 of
& member 41 having the form of a rack and con-
stituting a part of g bevel gear differential. 'The
free end of the rack 41 may be connected by a
link 48 to an electric telemotor system or a gyro

- pilot not shown in the drawings.

as applied to the steering mechanism of a ship,

is operated hydraulically and comprises a com-
pressor 18 (Figure la), an aft telemotor ti, a
starboard nicke] .semi-steel cylinder 12 (Figure
1), a variable stroke pump {3, and the pump
actuating -device 14." The starboard cylinder 12
is used to actuate a forged steel ram 18, which
is set athwartship and is connected to the stock
of the rudder, not shown in the drawings.

‘The ‘aft telemotor 11 is somewhat similar 4o
that disclosed in the United States Letters Pat-
ent to Johnston, No. 1,302,376. : .

As shown more clearly in Figures 1a, 2, 5, and

6 of the drawings, the compressor 18, which is
located in the pilot house, comprises a hand-
wheel 18 carried by a shaft I8 which extends
through a casing 26 communicating with the re-
plenishing tank 19. As shown in Figure 5, one
end of the shaft 18 carries a spur gear 20 mesh-
ing with 2 main gear 21. which is firmly con-
nected with a shaft 22.. The shaft 22 also car-
ries a gear wheel 23 meshing with two racks
24, The lower ends.of the racks 24 are connected
to pistons 25 which reciprocate in separate cyl-
inders. 27a and 21b enclosed by the casing: 21
situated below the replenishing tank 19 and com-
municating therewith, .
-'The elongated cylinder 80 comprises two sepa-
rate chambers 30¢ and 30b as shown more par-
ticularly in Figure 3 of the drawings. A piston
31 iy adapted to reciprocate in the chamber 300
while a piston 3le is adapted to reciprocate in
the chamber 30a.. These pistons in accordance
with the present invention are made of “Monel”
metal. A pipe 28 connects the cylinder 27a of
the compressor 10 with the chamber 30a of the
cylinder 30 while a pipe 29 connects the cylinder
21b with the chamber 30b. Two guides 32 and 33
extend on both sides of the piston 31 and are car-
ried by the support 35. Two similar guides 32¢
and 33z extend on ‘both sides of the piston 3la
and through the support 34. The support 34
also supports one end ‘of the piston 3l¢ whils
the support 35 supports one end of the piston
31. A rod 320 extends through the guides 32
and 32q, while a similar rod 330 extends through
the guides 33 and 33a. A transverse connection
piece 36 connects the outer end of the piston 3ia
with adjacent ends of the rods 32b and 33b while
the transverse connection piece 37 connects the
outer end of the piston 31 with the opposite ends
of the rods 32b and 33b.  The rods 326 and 330
are preferably also made of “Monel” metal.

‘A 'spring’ 38 encloses the major portion of the
rod 32b, One end of the spring 38 is connected
with the support 35 while the opposite end of the
spring 38 is connected with a disc or plate 89,
which is firmly attached to the guide 32¢. Float-
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The rack 47 meshes with-the pinion 49 con-
nected by a shaft 50 with a bevel gear 51 keyed
upon the shaf 50 and meshing with a bevel gear
52. The bevel gear 52 meshes with another bevel
gear B3 which is connected by.a shaft 54 with
a pinion 6. This construction is used when the
rudder stock is aft of the rams." The pinion 58
meshes with a rack 78. . : .

A toothed segment 55 which is connected with
the bevel gear 52 meshes with another toothed
segment BT which is connected by a shaft or rod
58 with two levers: 59 and 121. ‘When the bevel

‘gear 51 is rotated, the bevel gear 52 will carry

out a planetary movement, turning the segment
§8. The lever 121 is secured to the shaft 58 by
& seb screw {2{a and-is connected by a bolt 122
with the lever §9 which-is free to revolve on the -
shaft 58 and is provided with a pointer 68 which
is movable over a scale 6f. The lever 59 also
carries a rod 62 which-is-connected by a turn-
buckle 63 with a rod 64 connected with the rec-
tangular body 65 which is pivotally supported in
the pump-stroke lever or switch lever 66. The
lever 68 swivels in a bracket 61 secured to the
casing of the - starboard variable delivery
pump 13. - :

The shaft 68 of the pump 13 leads to an elec-
trical motor which is not shown in the drawings.
The lever 66 caries.a mechanism 69 which is only
diagrammatically indicated in the drawings-and
which projects into the interior of the pump {3
for the purpose of actuating a valve situated
therein. This valve is also not shown in the
drawings. . : -

The lever 59 is also connected with a rod 10
leading to another independent pump which is
similar to the pump 13 and which is not shown in
the drawings. - This pump which is usually desig-
nated as the port pump, is connected by a seam-
less steel tube or pipe 71 with a multi-port bal-
anced piston valve 72. The valve 12 is connected
with a similar valve carried by another cylinder
(not shown) -and the two valves are operated
simultaneously. e

The pipe 13 connects the piston valve 12 with
the starboard pump 13. The cylinder 12 which
encloses one end of the ram 15, also carries an
automatic by-pass :valve 14 which is mechan-
ically operated by-a- device -not shown. in the
drawings, to prevent. the rudder from being
forced into hardover stops under pressure;, -Fur-
thermore, the cylinder 12 carries a rudder angle.-
scale 18, . , -

_The ram {5 is firmly connected with a rudder
crosshead 76 made of cast steel and carrying a
pointer 11 which moves in front of the scale 5.
The crosshead 16 also carries a rack 18 which
meshes with the pinion 56, @~ :

. The illustrated. system is provided with 2 num-
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ber of auxiliary devices which are operable only
when the compressor #0 is out of order.

One of these auxiliary devices consists of the
aft steering -column 79 illustrated diagrammat-
jcally in Figure 1g and operated by a hand-wheel
80. The aft steering column 79 includes - a clutch
81, which may be brought into engagement with
a bevel wheel 82 meshing with a bevel wheel 83
carried by a rod 84. As shown in Figure I, an
end of the rod 84 carries a worm 85 meshing with
a worm gear 88 mounted upon a shaft 81 having
a pointer 88 which moves over a scale 89. The
shaft 87 carries sleeves 98 and 21 provided with
levers 82 and 93, respectively. The lever 93 is
pivotally connected at 94 with links 85, 86 and 43,
while the links 85 and 98 are connected at 48
with the bifurcated end 48 of the rack 47.

Ancther auxiliary device comprises a trick
wheel §1 carried by the shaft 84 and located in
the steering gear room of the ship.

A third auxiliary device for hand stroking the
pump {3 (Wigure 1) comprises an opening g8
provided in the top part of the pump stoke
lever 65. 'This hole or opening 98 is used for the
insertion of a hand lever through the use of
which the switch lever 66 may be operated man-
ually in case the compressor and aft telemotor
fail.

In accordance with the present invention, the
fluid-operated system shown in Figures la and 2,
which includes the compressor I8 and the aft
telemotor ti, is provided with a filling tank 99
which is preferably situated high above the aft
telemotor ! and which is connected to a pipe
108 carrying a hand-operated valve or petcock
{ef and a filling bhand-pump {62. A pipe 103
connects the pump #1982 with the pipe 104 lead-
ing to the section 39a of the cylinder 38 and
with the pipe I05 leading to the section 30b of
the cylinder 3. The pipe 104 carries a valve
106, while the pipe 185 carries a valve I07. The
valves or cocks 106 and 67 are normally locked
and are opened only when the system-is being
filled with the operating fluid,

The device used for compensating for the ex-
pansion or contraction of the water, oil or other
operating fiuid is shown in Figures la, 2, 5, 6,
and 7 of the drawings. The device comprises &
pipe. 188 (Figures 2 and 5) having one end which
communicates with the interior of the replen-
ishing tank 9. Another pipe 109-is attached to
the pipe 198. The lower end of the pipe 108 is
connected with a hand-operated by-pass valve
§08a which is in communication with the cylin-
ders 27a and 27Tb.

The pipe 168 carries two equalizing check
valves 118, one of which is shown in section in
Figure 6 of the drawings. - The lower end of the
pipe 108 is connected with both cylinders 27a
and 270 through the valves {18, Each valve {9
comprises an upper annular body {11 having
inner screw-threads {12 meshing with the screw-
threads of the adjacent end of a pipe. The lower
end of the member [i{ has the form of a cylin-
der 113 having screw threads meshing with the
inner threads provided upon the upper end of a
sleeve §i4. The opposite end of the sleeve 114
has inner threads ({5 by means of which the
sleeve 14 may be screwed upon a threaded end
of an adjacent pipe.

The upper member il has an inner flange
116 enclosing an opening §!7 which may be
closed by a ball {{8. The ball (18 is situated
within the cylinder 13 constituting a part of the
member {11 and provided with diametrically op-
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3

posed openings 18 and a perforated bottom 128
whieh' may have the form of a cross or the like.

The device is operated as follows: .

The pilot desiring to move the rudder-of: the
ship turns the wheel I6 (Figure la). Since the
wheel 1§ is connected by a shaft 18, the spur
wheel 28 (Figure 5), the gear wheel 21, the shaft
22 and the gear wheel 23 with two racks 24,
the rotation of the wheel 1§ will .cause one of
these racks to move upwardly while the other
rack will move downwardly to the same extent.
As-has been mentioned already, each of these
racks is connected to a separate piston 26. These
pistons move in separate cylinders enclosed by
the casing’ 27 and communicating with the re-
plenishing ‘tank {9 through. the pipes 108 and
{89 as well as with the pipes 28 and 29 respec-
tively (Figure 1@). Therefore, the turning of
the wheel 16 in one or the other direction will
cause a flow of the operating fluid through
either the pipe 28 or the pipe 29. -

Since the pipes- 28 and 2% ‘communicate with
the chambers 38a and 385, respectively, in the
interior of the cylinder 38, said chambers. en-
closing. the pistons 3{ and 2fe¢, the fluid ar-
riving through the pipe 28 will eause a movement
of the piston 3la in one direction, while the
fluid arriving through the pipe 29 will cause a
movement ¢f the piston 8t in the opposite direc-
tion. . .

Let it be assumed, for instance, that the fluid
flows through the pipe 28 into the chamber 30a.
This fluid will move the piston 3la to the left
(looking in the direction of Figs. 2 and 10).
Sinece the piston 3ia is connected by the trans-
verse piece 3% with the rods 32b and 330 which
are connected with the transverse piece 37, the
transverse piece 37 and the piston 3{ will move
along with the piston 31a in the same direction:
The piston 31 will drive the fluid in the cham-
ber 38b through the pive 28 and into the cylin-
der 27b to fill the space produced by the up-
ward movement of a piston 28.

Since the piston 3fa is connected with the
rod. 42, this rod will move along with the pis-
tons. 81 and 3la. ’

The movement of the rod 42 will be commu-
nicated to the link 84 and the rack &7 (Figure
1). The rack 4T will actuate the pinion 49,
which is connected to the shaft §3. The shaft
50 will rotate the bevel gear 5! which meshes
with the bevel gear 52 Thus the rotation of
the bevel gear 5f will cause the bevel gear 52 to
carry out a rotary planetary movement. Since
the segment 55 is connected with the bevel gear
B2, it will turn while the gear 52 is moving. The
turning of the segment 55 is transmitted by the
segment 57 to the shaft 58 and lever 58. Any
movement of the ram i3 will also turn the seg-
ment 51 through the rack 78, the spur gear' §§,
the shaft 54, the bevel gear 52 and the bevel
gear 52. As already stated, the lever 59 is con-
nected by a rod 64 to the pump stroke lever 66
of the pump 13, while a rod 18 connects the lever
59 to the port delivery pump, not shown in.the
drawings. The movement of the rack 47 is lim-
ited by the stops 128.

A movement of the rod 54 caused by the turn-
ing of the shaft 58 will cause the lever 66 to
swing about its bracket €7 and to operate the de-
vice 69, which extends into the interior of the
casing of the pump {3 and which actuates there
a valve of standard constructien, which is not
shown in the drawings.

This valve will cause oil or other operating
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fluid to flow from the pump i3 through the pipe
13 to the valve 72 and the interior of the cylinder
12, At the same time, the rod 70 will actuate the
port pump, which is not shown in the drawings,
and which will cause the fluid to flow from that
pump through the line 71 into the valve 72 and
the interior of the cylinder 12.

The operating fluid flowing through the lines
13 and 11 into the cylinder 12 will actuate the
ram 15, which in its turn will move the stock
and the rudder, not shown in the drawings.

-If ‘for some reason the compressor I10 or the
aft telemotor 11 (Figure la) are out of order, the
rudder is actuated by turning the hand-wheel 80
of the aft steering column 78, which transmits
its movement through the clutch 81 and the bevel
gears 82 and 83 to the rod 84; the worm 85 (Fig-
ure 1), the worm gear 86, the shaft 81, the
sleeves 990 and 91, and the levers 92 and 93 to
the link #4 connected with the rack 471.

If the compressor (0 and the aft steering col-
umn 79 are both out of order, the rudder may
be operated by turning the trick wheel 97, which
is connected with the shaft 84.

If all of these devices are out of order, the
rudder may be actuated manually by inserting a
lever into the opening 88 to turn the lever 6§,
which actuates the pump {2 and which is con-
nected to the port pump (not shown) by means
of the rods 64 and 62, the lever 59 and the rod
70.

Due to.the provision of the filling tank 9%
and the hand-pump (82 (Figures la and 2), the
fluid circuit which includes the compressor [0
and the aft telemotor If is always filled with
the required amount of the operating fluid. The
valves 186 and {07 are usually closed and are
opened only when the filling pump (02 is actu-
ated. i

When one of the pistons 25, for example, the
one to the right of Figure 6, is caused to move
downwardly against the fluid in the right hand
cylinder 271b in casing 21, within which the said
piston operates, pressure is transmitted through
the pipe 29 to the piston 3{ of the aft telemotor
{1 moving said piston to the right (Figure 3).
Movement of the piston 31 to the right will move
the piston 3!a to the right also, since the pistons
31 and 31a are connected through the transverse
connection pieces 37 and 36 and rods 325 and
33b. Then the fluid in the chamber 38a is dis-
placed through the pipe 28, and into the left
hand cylinder 27a¢ in the casing 27 (Figure 6).
This pressure will cause fluid to pass through
the perforated bottom §25 of the check valve
119 on the right hand side of the casing 27 (Fig-
ure 6) forcing the ball (I8 against the flange
116, closing the opening {1 and preventing
fluid from passing into the pipe 109. At this
time the ball in the check valve (I8 on the left
of the casing 27 (Figure 6) is in its rest posi-
tion (shown in Figure 7), it being possible for
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fluid to pass from the replenishing tank 19 into
the pipe 109, thence through the openings 111
and 119 of the check valve (10 into the pipe 28,
thereby replenishing any fluid which may have
become lost and maintain a solid fluid system.

The valve 188a is closed during normal opera-
tion and is opened by means of its hand lever
when the hydraulic system is to be overhauled
to by-pass the cylinders 27a¢ and 27b.

Compression is created by the turning of the
steering wheel. When the fluid expands due
to heat or some other causes, the velocity rate
of the fluid is very slow and not sufficient to
cause the ball to move upwardly to close the
passage; therefore, a surplus of liquid caused
by expansion may fiow around the ball {8 into
the tank -19. Upon movement of the wheel to
cause compression, the velocity rate of the fluid
becomes high enough to seat the ball #18.

Should expansion or contraction of the op-
erating fluid resulting from temperature varia-
tions take place, the fiuid will be able to flow
through the openings (#8 of the cylinder 113
and around the ball {18, provided that the latter
is in its rest position, shown in Figure 7. Thus,
due to the provision of the check valves i10,
the system is adequately compensated for tem-
berature variations and there is ne danger that
the increased pressure of the operating fluid
will result in leakage.

It is apparent that the specific illustrations
shown above have been given by way of illus-
tration and not by way of limitation, and that
the structures above described are subject to
wide variation and modification without depart-
ing from the scope or intent of the invention,
all of which variations and modifications are
to be included within the scope of the appended
claim.

What is claimed is: )

In a power-transmitting mechanism, the com-
bination of a forward compressor, an aft fluid-
operated telemotor comprising two longitudi-
nally disposed cylinders and pistons movable
within each of said cylinders, connections be-
tween said pistons, means for connecting said
pistons to a power-transmitting mechanism;
and two pipe lines each connecting said for-
ward. compressor with one cylinder of said sft
telemotor; with a filling tank situated substan-
tially above said aft telemotor, a hand pump, a
pipe line having an equalizing valve and con-
nected to said tank and one end of said pump,
another pipe line connected to the other end
of said pump, two pipes one end of said pipes
being connected with the other upie line and
each one of the opposite ends heing connected
with each of the cylinders of said aft telemotor,
respectively, and valves carried by these two
pipes and controlling the flow of fluid there-
through.

CHARLES FRANKLIN BINDER.



