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21 Claims. :

'This invention’ relates to steering mechanisms
for .ships, and more particularly to steering
mechanisms of the electro-hydraulic type.

Steering of ships is usually effected by manual
means located in the bridge or at some other
point remote from the operating unit which ef-
fects adjustment of the rudder “rarious types
of mechanisms have been devised to transmit the

motion of the manual means located in the.

bridge to the controls of the steering unit proper.
For the purpose of illustration, electrical means
_are shown herein, although it is apparent that
other well known forms of transmission mecha-

nisms may be employed if desired without de-

parting from the invention.

As the units increase in size the effort re-
" quired to operate the marniual means increases.
The present invention contemplates a control
mechanism which reduces this effort to a mini-
mum by connecting one of the control units of
a two-rudder system for operation by the manual
means disposed in the bridge, and by operating
the other of said units through a followup mech-
anism operatively connected to the first unit.
Substantially synchronous operation of the two
rudders is thus effected through a control system
requiring a minimum of physical effort on the
part of the operator.

One object of the present invention is to pro-
vide a simplified and generally improved steer-
ing mechanism which may be controlled from
any one of a plurality of stations with a mini-
mum of physical effort.

Another object is to provide a two-rudder
steering device, each rudder being operated by
motor means which in turn may be actuated by
one or more pumping units, the controls for the
pumping units and motor means being so con-
structed that the operation of either one of said
motor means controls the operation of the other.

A further object is provided in a multi-rudder
steering mechanism, a control system which in-
sures synchronous operation of the various rud-
ders thereof.

A more specific object is to provide in a steer-
ing mechanism of the two-rudder type, one or
more pumping units for each of the rudder ad-
justing motors, and a plurality of followup de-

"vices actuated by said motors -and. operatively
connected' to - the .controls ~of the assoclated
pumping units, whereby the operation of either
of said motors causes simultaneous operation of
the other.

[+

ent as the description of the invention progresses.
" Of the drawings:

Fig. 11s a plan view of the steering mechanism»
comprising the present inventlon certain of the
elements being shown in “section, and others

_broken away to more clearly illustrate certain’ of

10

the operating parts thereof.

Fig. 2 -is a partly diagrammatic plan. view
showing the electric control system for the steer-
ing mechanisms and one of the pumping units
and the control’ mechanism therefor, certain of

“the elements of the control mechanism ‘being

- shown. in section, and others with parts broken

30
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away to show the structure thereof.

‘Pig. 3 is a sectional elevational view of the :
differential gearing associated with the control
mechanism for one of the pumping units and
the operating means therefor. :

Fig. 4 is a sectional view taken substantian
along line 4—4 of Fig. 1. = :

Fig. 5 is a sectional view: of the clutch mech-
anism associated with one of the ‘pumping units
for controlling the operation thereof, .

Fig, 6 is a sectional view of the ch:ligeover
valve mechanism associated with the port- unit.

Fig. 7 is a similar view of the changeover valve
associated with the:starboard unit, .

Fig. 8 is a plan view partly in section of the
fluid motor mechanism for actuating the controls
of one of the pumping units to neutral position
under predetermined conditions, and :

Fig. 9 is a plan view of an alternative control
mechanism for the pumping units, certain parts
being broken away to show more clearly the
structure of certain of the elements thereof.

Referring to the drawings, the numeral { des-
ignates generally the entire steering mechanism
consisting of a starboard unit 2 and a port unit
3. Starboard unit 2 comprises s fluid motor Ms
which is adapted o be operated by pumping unit
Pis or P2s.  Port unit 8 is identical in construc- )

- tion with starboard unit 2, and also comprises

45

& fluid motor Mr.adapted to be actuated by pump-
ing unit PI? or pumping unit P2, Motor M=
comprises & pair of rams 4 and 5, the former
of which operates in spaced, axially aligned cyl-
indérs 6 and 7, while the latter operates in &
pair of similarly spaced cylinders-8-and 9. Rams

" 4 and 5 are provided with flattened portions 10

50

and {1 respectively, intermediate the ends there-
of. Extending upwardly from flattened surface
10 is a projection {2 which engages in an- ex-

" tended slot 13 provided near one end of a cross-
hedd (4 to which a:rudder post 15 is secured.

Other and further objects will become appar- 55

Extending upwardly from flattened surface I{ is’




'a S1milar prmectxon i6 which- engages in an ex-
tended slot 17 provided near the other end of
_crosshead 14. Secured to the lower end of rud-
der post 15 is the usual rudder l8 shown-in dotted
lines in Fig. 1.

..As shown more particularly in Figs. 1, & and 7,
the outer ends of cylinders 6 and T are connected

to ports 19 and-20 of changeover valves 21 and -

22 respectlvely by pipes 28 and 24. The outer

ends of ‘cylinders 8 and 9 -are respectively con-"

nected to the ports 25 and 26 of valves 22 and
21 by pipes 27 and 28. The pumps 29 and 30 of
- 'pumping units PIs and P2s respectively, are con-
nected to the ports 31 and 32 of valve 22 by pipes
33 and 34.. Pumps 29 and 30 are also connected

10
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to the end of cyhnder 1 through p01t 20 and pipe

24. Fluid also: enters the end of cylinder 8-

through port 25 and pipe 21. The fluid in cyl-
inders 6 and ‘9 now flows to valve 21 through

pipes 23 and 28 and is then returned to the pump
30 through pipe 38. - When this occurs crosshead
14, and consequently rudder 18 is moved in a
counter clockwise direction. In the event that

-pump -30-is ‘now ‘so adjusted as to deliver fluid

pressure to pipe 38 and stiction to pipe 34, fluid
from pipe 38 enters valve 2| through port 36.

" The fluid so entering valve 21 is then conducted

to the ports 35 and 36 of valve 21 by:pipes 37 -

and 38.. Valves 21 and 22 comprise ‘cylindrical
‘casings. 39 and 40 respectively, having valve €le-
ments 41 and 42 operating therein.- These valves

are connected for simultaneous movement by a ¢

rod 43 and are connected to the p1ston 44 of a
fluid motor-45 by a second rod’ 46, Fluid motor
45° compnses ‘a cylinder 47-in wh1ch the piston
a8 operates One end.of cylmder 41 is connected

to a-shuttle valve 48 by means of a.pipe 49, the .
shuttle valve 48 in turn being connected to pipes )

33 and 37 by pipes 50..and 51 respectively. The
- other end of cylinder. 41 is connected toa shuttle
~ valve 52, by a pipe 53, shuttle valve 52 in turn

- .beéing connected to pipes 34 and 38 by pipes 54 :
< and:- 55 respectwely Thus, when fluid under

. pressure. is dlscharglng from pump 28° through
pipe 33 or.37; fluid. enters the cylinder 47 through
pipe 48, thereby, actuating the valve elements 41

_and-42 to the. ‘position: shown in Figs. 1 and 1.

‘22 and pipe 34.

to the end of cylinder 6 through port {9 and

"pipe '23.  Fluid also enters the end of cylinder 9
~through port 26 and pipe 28.

The fiuid in cylin-
ders T and 8, however, is now returned to pump
30 through plpes 23 and 21, respectively, valve
Crosshead I4 and consequently
rudder 18, now swing in a clockw1se direction.
. Motor- MP is similar in construction to motor"

_ Ms, and also comprises a. pair of substantially

parallel rams 4’ and 5. Ram-4’ operates in a-
pair of spaced, axially disposed cyhnders 6’ and

“71’, while ram 5" operates in a pair of similarly
disposed cylinders ‘8’ and 9'.
" “have also.disposed intermediate the ends thereof

Rams 4’ ‘and 5.

flat surfaces 10’ and 11'. 'Extending upwardly

from flat surface (0’ is a projection 12’ which op-

In the event ﬁu1d under; pressure is drscharged )

- through pipe 33, pipe 31 is. connected to suction,
as i§ well known in pumps of the character héres
in shown. Under -these cond1t10ns fluid - from

pipe 33 enters port 31.of valve 22, and then passes.

to.the end of .cylinder. 1 through pipe 24 and to
. cylinder 8 through pipe 21, causing the cross-
head 14 to-move in a counterclockwrse direction.
The: fluid in cyhnders 6.and 9 now enters:valve

21 through pipes 23-and 28 respectively, and re-

turns to pump 29 through pipe 31. In the event
that fluid is delivered to pipe 37T fluid enters the
ends of .cylinders 6 and 9 through pipes 23 and
.. 28 respectively, while the fluid in cylinders T.and
8 is returned to valve 22 through pipes 24 and 21,
from which it flows to pump 29 through pipe 33.

When valves 21 and 22 are in the position
shown in Figs. 1 and 17, it will be: noted that
“valve elements 41 and 42 close ports 36 and 32
respectively, thereby preventing the flow of fluid
to or from pump 30 during operation of pump
.29. It will also be observed.that when pump 30
is placed on stroke so as to deliver fluid pressure
to pipes 34 or 38, this fluid pressure is commu-
nicated to shuttle valve 52 through pipe 54 or
55, as the case may be. From shuttle valve 52
Afluid is delivered to the opp051te end of motor
45, causing the plston 44 operating therein to

-ends thereof to the rudder post 15’
Tace, i1’ also has projecting upwardly therefrom’

‘erates ih an extended slot 13’ provided near one

end of .a crosshead 14/, secured intermediate the
Flat sur-

g projection 16’ which operates in the extended
slot {1’ provided near the other end of -cross-
head 14’0 . A rudder 18’ is secured to post I5' in
any su1tab1e manner. = -

Port ‘unit "3 is also prov1ded w1th a pair of

) changeover valves 21’ and 22’ (Figs. 1 and- 6)

- for dlstnbutmg ‘the fluid from pumping units PI?

1.

or P2r to the proper cyhnders of motor MP.
The outer ends of- -¢ylinders 6’ and 1’ are con--

~nected to ports 19’ and 206’ of changeover - valves

21" "and 22" respectlvely by . pipes 123" and" 24’.
The otiter ends of cylinders 8’ and ‘9’ are re-
spectively connected to the ports 25’ and 26’ of
valves 22, and 21’, by pipes. 21" and 28,
The pumps 29" and 30’ of pump units PI»

“and P20 are respectively connected to the ports

-31” and 32’ of valve 22’ by pipes 33’ and 34'.

Pumps 29’ and 30’ are also connected to the ports
35’ and 36’ of valve 21’ by pipes. 87" and 38'.
Valves 21’ and 22’ also comprise cylindrical

casmgs 39’ and 40’ having, respectively, operat-

actuate valve elements 41 and: 42-to ‘the opposite . -

‘end of cylinders 39 and 40.. When this. occurs
" “valve elements 41:and 42 close ports 35 -and 3l

respectively, thereby preventing fiuid to flow to

or from pump.28. However, ports 36 and 32 of
~'valves 2l and 22 respectively, are uncovered,
thereby -connecting the .cylinders.-of motor M

. ‘,"_,to pump 30.

65

“ing therein valve elements 41’ and 42’ intercon-

nected for simultaneous operation by a rod 43’.
Valve elements 41’ and 42’ are also actuated to
different positions of adjustment by a fluid mo-
tor 45’ comprising a cylinder 41’ in which oper-
ates ‘a piston 44’. Piston 44’ is connected to
valve element 41’ by a rod 46’. When valve ele-

“ments 817 and 42’ are in the position shown in

Figs. 1 and 6, ports 38" and 32" are closed, there-
by preventing fluid from flowing to or from mo-
tor 30’. Pump 29’. however, is connected for
operation. In the event that fluid from  pump
29’ is delivered to pipe 31’, pipe 33" is connected

- to:suction. . Under these conditions fluid enters

‘In the event that pump 30 is S0 adJusted as .

“to deliver. . fluid pressure to pipe 34, pipe 38 is
connected .to suction.-.Under -these condltlons
the fluid entering port 32 ‘of -valve 22 now flows

76

port 35" of valve 2{’,-and is conducted to cylin-

ders 6" and 9’ by pipes 23’ and 28’-respectively.
“The fluid in cylinders 1’-and 8’;, however, enters

valve 22’ through pipes 24’ -and 27’ respectively,
and is then returned to pump 29" through pipe
33", . When pipe 33" is connected to pressure and

pipe 2T’ to suction, fluid enters valve 22" through
‘pipe- 33" and is then conducted to the ends of.




tle valve 52’ by a pipe §3’.

2,282,194 , 3
iy ﬁuld pressure supphed by a small pump 18

cylinders 1’ and 8’ by pipes 24’ and 21’ réespec-
tively. . The fluid in-cylinders 6’.and 9’ is now
conducted to valves 21’ by pipes:23’ and.28’ from
which it returns to pump 29’ through pipe 31,
The outer:end of motor 45’ is-connected to a
shuttle. valve 48" by a. pipe 49’. Shuttle - valve

[

48’ in turn is connected to pipes 33’ and 31’ by

pipes 50’ and 5’ respectively. The other .end
of fluid motor 45’ is-connected to a-second shut-
Shuttle valve 52’.in

turn is connected to pipes 34’ and 38" by pipes -

54’ and 55’ respectively, Thus, when pump 29’
is'in operatlon and is adJust.ed to on-stroke po-
sition so as to deliver ﬂu1d pressure to either pipe
33’ or 37", the piston 44’ of motor 48’ actuates
the valve elements 41’ and 42’ to the position
shown in Fig. 1, thereby permittmg pump 29’ to
actuate motor MP as just described, the valve
heads 41’ and 42’ as pointed out before, being
so disposed as to-prevent fluid from flowing to
or from pump 30’. However, when pump 30’ is
connected for operation so as to .deliver fluid
pressure to either of pipes 34’ or 38’,p1ston4u’
actuates valve elements 41’ and 42’ to their op-
posite positions of adjustment, thereby closing

mounted at one €nd .of the casing of motor 57
and driven by the armature shaft of: the latter,
or by any . other surtable ‘means. Fluid from

“supply tank 58 is drawn into pump T8 through
:a pipe 18 and discharged ‘therefrom ‘through a
.second pipe 80. Pipe 80 'is corinected to a ‘port
81 prov1ded in the cylmder 69 of motor 68, and
_has provided thérein a relief valve 82 which in

tuin is connected to supply tank 59 by a pipe 83.
Piston 10 and valve Ti ‘are provided: with ports

'through which fluid is conducted to ‘either end
‘of the cylinder 10 depending upon the direction

of ‘movement of valve T1. When the valve 71 is

in it§ central position of -adjustment both ends
.0f the cylinder are disconnected from pump- 18.

However, when valve 11is moved in either’ direc-
tion from  its central position by mechanism
hereinafter described, certain ports are.uncov-
ered by said valve, thereby cdusing fluid to dctu-
ate the piston 10 correspondingly in the dxrectlon

- .of movement of the valve until the ports are

ports 3%’ and 3i’, and thus preventing the flow .

of fluid to or from pump 29’. Under these con-
ditions ports 36" and. 32" of valves 21’ and 22’
respectively, are uncovered . thereby - permitting
operation of motor M? by pump 30’.

Pumps 29, 30, 29’ and 80’ are of the reversible -

discharge type.and may: be of the general char-
acter of those shown in Patent No. 1,077,989, or
of any other suitable type. - Pumps 29, 30, 29’ and

30’ may be driven by electric motors 57, 58, 571’ ¢

and 58’ respectively, or by any .other suitable .

power. means. ‘The mechanisms for, controlhng
the stroke and-direction.of dlscharge of pumps.29,

/30, 29’ and 30’ are identical in. structure and
. operation, .therefore  a descriptzon of one will
For convenience a détailed .de-. .

suffice for all..

40,

scription of the control mechanism for pump 29 .

~will now be given.

Referring. more particularly to Figs..1 and 2,1
will be observed’ that pump 29 and motor 57, are
mounted upon a supply or makeup. tank 59 from
which fluid may be drawn into the system. Pump
30 and motor 58 are also. mounted upon a
similar- supply ‘or makeup tank 60... Pump 29
is provided with the usual sl1d1ng blocks shown
at 61 in Fig.'2, for controlling the stroke and
direction of ‘discharge thereof.
rods 62, 62 are secured af, one end thereof to
sliding' blocks 61, and extend through and ‘are
guided in suitable apertures.provided in the side
wall 64 of the pump. casing 88. ‘The outer ends
of guide rods 62, 62 are secured to a crosshead 66
which in turn is secured to the free end of the
piston rod 61 of a fluid motor 68. Fluid motor
68 may be of the general type shown and de-
scribed in my Patent No. 1,986,640, and since the

specific. structure thereof forms no part of the’

present invention, a detailed description thereof
is deemed unnecessary herein.

The fluid motor 68 comprises generally a cyl-
inder 68 having a piston. 70 operating therein and

"to which the other end of rod 87 is secured. A

valve Tl slidably mounted in the central bore 12
of piston 10 controls the operation of the latter,
Valve 11 extends. through a fluid sesied bearing

13 provided in the end wall 74 of cylinder 69, and

its outer end has pivotally attached thereto the
left hand end of a lever 15 and the right hand end
of the arm 76 of a bell crank lever T1. PRiston

10. is actuated to different posxt1ons of adJustment

'S
<

50

A pair of guide

to pipe 33 or 31, as the case may be.

“end of & cam’ follower 93. ,
"actuated to: different positions of adJustment by

again covered thereby .at which_ time piston’ 10

comes. . to Test. "'The sliding blocks 61 of .pump
39 being operatively connected to piston 70 ‘are
correspondingly adjusted: and retained ‘in -ad-
justed position, causing the pump to dehver fluid
" Upon ad-
justment of piston 10 in this manner ‘the pressure
of the fluid delivered by pump 18 bullds up, and
when this’ pressure exceeds a predetermined value

“the fluid” dlscharges to supply tank 59 through
'relief valve 82 and.pipe 83. : '

Bell-crank lever 117 is prvoted at’ 84 and its arm
85 Las provided near the free end thereof a slot;
86 through which extends a pin 81 extending up-
wardly from one end of a lever 88. .Lever 88 is
pivoted intermediate the ends thereof upon a pair -

of ‘springs 89 -and 90 mounted in a box 91.

Springs 89 and 90 provide a yreldable fulecrum
for lever 88. 'The other end of lever 88 is p1votal—
1y attached to the cuter end of a rod. 92, the
inner end of” which being rigidly secured to one
Cam follower 93 is

main’ and return cams 94 and 95 respectively,'
which in tiirn are secured in any suitable man-
ner- to -a. ‘supporting member 96 (Fig. 3). The

~lower end of member 96 has secured thereto a
‘stud 97 upon which 15 rotatably’ mounted a bevel
_gear 98, which, as'shown more particularly in
.Fig. 3, meshes wrth a pair of ‘spaced bevel gears

" 99 and 100. Bevel gears 99 and’ 100 have inte-

60

G5,

gral therewith hubs 101 ‘and 102 respectively,
which extend through enlarged openings 103 and
104 provided in the s1de walls 105 and |us of cam
follower 93,

Hubs 101 and " |02 are supported intermediate
the ends thereof in bearings (07 and 108 respec-
tively. A worm wheel 109 is secured to the outer
end of hub 101, while a second worm wheel 110

.is secured to the outer end of hub 102: Member

96 is supported by a pair of studs {11 and {12
extending laterally therefrom and which are ro-
tatably mounted in circular recesses provided in

. the inner surfaces of bevel gears 99 and lon re-

70

“spectively.

From the foregoing description 1t will be ob-
served that upon rotation of bevel gear 100, bey-
el gear 98 is correspondmgly actuated ‘and ‘that

_if bevel gear 99 is held against rotation, gear 98

will simply roll thereon and thus 1mpart a'rotary

..movement to member 86 and consequently to

75.

cams 94 and 95. In the event that. gear: 100 is
now, held agamst movement and bevel gear 99
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s properly actuated bevel gear 98 will be actu-
ated in the reverse direction thereby rolling on

‘gear 100, and thus actuating member 96 and the: f

‘i "cams_ 94 and 85 secured thereto in the reverse

" direction.  The control mechanism’ for pump 29

. thus.far described’ is generally similar to that .
" shown and described in Patent No. 2,111, 594, and

"to which reference may be had for'a more com-

" plete description of the: structure ‘thereof.

i Worm wheel 110 meshes with a worm ‘gear-113

o secured in ‘any suitable manner to a shaft 114
“which in turn may be actuated by a synchronous

"“receiver 115, a hand wheel 116, or by a jack shaft

10

{17 operatively. connected to motor MP, as will P

'appear more fully hereinafter.. Worm wheel. 109

15

" oni. the other hand, meshes with & worm gear -

{18 secured to one end of: a followup sha.ft 119 E

'operatwely connected 0 motor Ms,
T As shown more particularly.’in Figs. 1 and 4,
3 one end of followup shaft 119 is mounted in suit-

i 20 .
i .able’ bearings 120 and 121 extending laterally. !

: from eylinders 6. and 1 respectlvely,‘of fluid .

,motor Ms,
mtermedrate the portion - thereof extending -be-
tween bearings 120 and I2l i§"a ‘spiral gear- 22,
which meshes with ‘& spiral rack 123 secired in
" any stitable manner; to ram 4,

Secured to shaft- 119°and disposed

“Owing to:the

_tength of shaft 118, other bearings (not shown)

. may. 7lso be provided to, prevent flexure thereof.:

It therefore is seen that upon movement, of Tam

: 4 a rotary movement will be imparted-to shaft. '
: Worm -gear (18 now ‘actuates worm. wheel " ;

30

109, ‘and ‘consequently bevel gear Y, which in

: turn causes a correspondmg adJustment Of cam b

follower 93.

35

- Motor Ms ‘has’ ‘also operatlvely connected there- ‘

with: a" second followup shaft (24,

‘Oneend-of =

,shaft 24 has secured ‘thereto a- worm-gear. 125 |

" “which meshes with a worm wheel 126 attached"
. .toone 51de of differential ‘gearing” 121 for actuat-

40

__mg the cam follower 128 assocrated with the con- .

Ztrol” mechamsm for pump. ‘80.. The other 2nd -of

wo-shaft 124 is suitably Journa]ed in bearings 129 -

cand 130" ‘exteniding laterally from. cylmders 8 and -

‘8 respectlvely, of fluid motor-Ms.: "The portion of

45

“‘shaft 124 extending between bearings 122 and -
-'130 has also securéd thereto a Spiral gear 13{

: fwhlch meshes with a spiral rack. 132 secured in -

“any sultable manner t6 ram 5.
Motor Mp ‘has also operatlvely connected there-

to a pair of similar followup shafts 18’ and 124”,

Followup shaft’ 119’ has seéured at-one end there- -
118’ which: meshes with. the worm

r- actuatingthe’ bevel gear 99’ of

1. of'a worm gea
.wheel -109’,

" the differential gear associated with the control

‘mechanism. for pump  29°.

50

shaft {19’ has also secured thereto intermediate f‘
its beanngs 120 and 121’ & spiral gear 122,

. which meshes with:a.spiral rack (23’ secured in.

"any.suitable manner to ram 4’ _Followup shaft

60

{24’, on the other hand, has secured at one end -
thereof a worm gear 1257 which meshes w1tn the :
worm wheel 126”-secured to.oné. side of the dif- .
ferential gearing 127/ assoc1ated with the control !

“mechanism - for punip. 30% : The other:end -of

65

~ shaft 124’ has also secu;ed thereto at-a-point
1ntermed1ate its bearings. 129-dnd l30’ a spiral /

gear 1317 whiich meshes thh a rack 132’ secured'.’ :

‘1n any sultable manner-toiram 5.
‘Followup: shaft 124

connected for mmultane

-fmechamsm mdlcated generally at I 34 Thus

nd jack shaft Hl -are-
s movement by a cham ‘
~and sprocket mechamsm 1nd1cated generally:at i -
. .133.:"Shaft 124s operatlvely contiected to a sec- 7.~
“ond jack shaft (41 by achain and sprocket

70

o189,

7158
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-‘engage,
‘sprocket wheel 137, shaft 114 is ‘also caused to ~
Upon swmgmg lever. 141 in‘the- oppcslte_
»dxrectlon the -jaws’ ‘of-‘elements 142 and 144 be-
‘come engaged and conséquently shaft §14:is con-
nected to shaft 143, and upon actudtion of hand
wheel 116 or receiver {5-the said shafts arc'cor- -
j'reSpondmgly operated, “However, when lever {41 ..
is swung into ‘the intermediate position, as shown : -
in Figs. 1, 2 and 5, shafts f14 and 143 are dis--

“rotate.:.

- cessive

upon operatmn of motor Me rotary movement 1s

imparted to followup shaft 119’ and .124’, and .

jack shaft 117, It is also seen that upon .opera-

‘tion of motor Ms rotary movement is imparted
to followup: Shafts I I9 and- I24 and to jack shaft
oy :
‘Shaft 11T has secured intermedlate tht. ends R
" ‘thereof a“sprocket wheel 135, which is connected -
' by means of a chain. 136-to a sprocket wheel 137,
Keyed or otherwise secured to-a-clutch element . -

138 rotatably. mounted on'shaft {14 (Figs. 1 and
5). Clutch element 138 -is held -against axial

‘movement: by & pair of collars 139 ‘and ~140
“secured in any stitable manner’ to shaft 114.

Shaft 114 terminates at the right hand- end

“thereof (Fig. 5) in a cireular recess {41 provided
-in -a second clutch elemeént 142 secured in any
. .stitable manner -to-a.second shaft '143. Keyed
! _to shaft (¢4 and disposed betwéen clutch -ele-
ments-138 and 142 is a third clutch element 144,
Fig.'5 shows the elements: in ‘normal position in.

which “position clutch element 144 is out of-en-
gagement with “elements: ‘138 and 142,
element: 144 is -provided with a’ ¢ircular groove
145 drsposed intermediate’ the -ends “thereof - for

recelving a pair of ‘diametrically- opposed studs
~146;,148 extending inwardly from the bifurcated.
end of ‘a shifting- lever 441 pivoted-intermediate -
its ends at 148.. Thus, by swinging’ “Jever ‘14T in’
‘one’ dlrectron the jaws of elements 138 and- 144-

‘and.  accordingly  Upon - rotation- of

connected. > Sprocket wheel "I13T is alse discon-

nected so “as to actuate element 38 about its

journal on shaft II4 -Synchronous receiver i I5,

‘however. is at all times connected to the other
- end-of ‘shaft" {14; and ‘upon operatron thereof the
“said shaft is caused to rotate.- S
_ 143 has "also associated therewith a
" 1imit" stop. mechanism _ indicated at 143s. '
'-stop M3b is- of the general type of that shown
in-my Patent No. 2,013,690 to- whwh Teference:

Shaft

may be had for a complete: descnptlon thereof.

- Suffice it to say that limit stop 143+ is provided .
. for-the purpose of preventing" overtravel of re-
-“ceiver (15, or hand wheel 116, when clutch cle-
58

The .other end of '

ments: 142 and 144 are engaged.

" The control mechanism for pump 29 -also in-
‘cludes means for preventing overloading “of . the
electric IZi'notor 57 and associated parts due o ex-- .
ressures in the system This. mechanism
1nc1udes a fluid motor device 149 compris ing.a -
“pair of cylinders 150: and {51 having. p1stons 152-

and 153 ~operating TeSpectively,  therein. = The

piston: rod- 154 secured - to-‘piston 162 extends -
“through "a: properly sea]ed opening in " one -
-end of cylinder 150.
154 is secured to a: crosshead 155 to the opposite *

_ends ‘'of which are secured a palr of guide rods": . :
‘156 extend through aper-
;. tures prox’ided in the annular flange 167 of cylin-

The other end of plston rod

156, 156. Rods. 156,

der 150 and the opposite ends thereof are secured
to a second crosshead 158." A -pair of coil springs
189 encircle rods 156;

“The piston rod 160 for piston 153 is secured

".Cluteh

Limit

156, and extend be- -
tween flange 151 and the inner-face of crosshead

to a cross hea.d 461 to- the-outer:ends of which .

&

AU YIN
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are also secured a pair of guide ‘rods 162, 162,
These . ‘guide. rods extend through apertures pro-

vided in the annular fange 163 of cylinder 151,

and are secured’ at. their, outer. ends to a second
crosshead. :[64. ‘A pair of coil springs 165, 165
extend betwesn annular ﬂange 163 and -the in-
ner:surface of crosshead '164. . The. outer erds of

cylinders 150 and ISI are connected to .a pipe

168 by branch. pipes 167 and 168.. Pipe 156 us
.connected to-a shuttle valve 169 which in turn is
connected to pipes 33 and 31 by pipes 110 and
(REW respectlvely Lever 15 is p1voted at 12 and
the.. right hand end thereof (PFigs. 1:and 2) lies
midway between the ends-of piston rods #5& and

160, . By this .construction it is seen that in the
event the fluid delivered .to pipe 33 or 37, leading
from pump. 29, exceeds the tension of the springs:
associated with mctor (49, pistons. 151-and 153
‘will ‘move toward each other, thereby engaging.
lever 15 and-actuating the same to a .central

position This. actuation of lever 15. causes &
corresponding adjustment of valve Tf, which
conditions motor: 69.to actuate the stroke con-

trols 61. .of pump. 29 toward neutral position,

thereby reducing: the output-of the said pump 29.
The .control ‘mechanism:for pump-30 also-con-
sists of .a. fluid motor 117 similar to motor 69,

the valve of which being-operatively connectedv

to. cam follower {28 by levers 118 and: I19.

pair of fluld motors indicated at 80 and .oper-
able upon a. lever {81 is provided .to:condition
motor 117 to adjust the stroke contrels.of pump
30 to meutral position in the event excessive
pressures are developed in the system.  Motor

180 is..connected to a pipe 182 by branch pipes.

182 and .84, the pipe {82 being connected to. a
shuttle valve 18§, which in turn is-connected to
pipes 3¢ and 38 respectively, by pipes. 186 and
I81. .
The: side of. differential gearing 121 opp051te
worm ‘wheel 126 is provided with.a worm wheel
{88 which meshes with a. worm gear (89 secured

to a shaft 190.. Shaft 90, like shaft 114, asso--

ciated with the .control mechanism for pump 29,
is adapted to be operated by a synchronous re=
ceiver 191, a hand wheel 192, or by jack shaft
11,
end- thereof a sprocket wheel 193, whlch is-con-

nected: to & sprocket wheel 184, secured to.clutch:

element 195, loosely mounted on. shaft.186. - A

second clutch element 196 is secured to the shaft:

197, to. which hand wheel 192 is also secured:

A slidable clutch element: 198, similar to clutch:

element 144, is disposed between clutch elements
195 and 196; and is adapted to.be shifted into
engagement with either of said last mentioned
elements by a hand lever 199.

The control mechanism associated with. pump-
28’ also:comprises a: motor 69’ for actuating the

stroke controls thereof to different positions, of
adjustment. . The valve: of motor €9’ is opera-
tively cocnnected to the cam follower 93" by
levers. 11’ and 88’
actuated by worm wheel (10’ which meshes with
a worm gear. |13’ secured to a.shaft 114’. Shaft
114’, like shaft. 114, may be- actuated by -a
synchronous receiver {15’, a hand wheel-{16’, or
by -jack shaft [17’. Jack:shaft ({1’ has pro-
vided intermediate the .ends thereof a sprocket
wheel 135’
wheel. 131’ by a chain 138’. Sprocket wheel 1371
is Keyed or otherwise secured to. a clutch ele-
ment. 1387, loosely mounted on shaft: {14’; A

cluteh ‘element 142’ is secured to the shaft 143"
to which hand.wheel. 16" is-also secured.. A

which is connected to a sprocket

10
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40

.Jack -shaft 147 has secured to the outer

.60
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The. bevel gear {00’ is -

. ing 231,
-and’ 235 respectively, which may be posmoned

75
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shiftable .clutch element. .144’, similar to . the
clitch element (44, is keyed.to.shaft 114" and’
is -adapted to be moved into. engagemernt with

.clutch element 138’ or 142/, by means. of & lever

14T,
The control mechanism for pump 2% has arso

-associated therewith a motor unit 149" for. actu-

ating the control mechamsm for fluid. motor 69’
to effect- an adjustment of the pump controls
toward neutral position when the pressure de-
veleped. thereby exceeds: a.- predetermmed value.

Motor {49’ is connected.to a pipe 186’ by, a pair
of branch pipes 161 and’ I68' Pipe 165’ is con-’
nected to a shuttle valve 69’ which in turn is
connected to pipes 33’ and 31’ by pipes ITD'

and. IT4’. .

The 51de of the d1ﬁ‘erent1a1 gearmg |21’ asso-
ciated w1th pump 30’ .disposed opposme worm.
wheel 126, is. a.lso actuated by a. worm ‘wheel
188’7, .which in turn meshes with a worm. gear .
189’, secured to a -shaft :190’. . Shaft .190’, like

.shaft 180, is adapted to be operated by a syn-

chronous.reveiver 1981’, a hand: wheel 182/, or by
jack shaft 417, Secured to the outer end.of
jack shaft £11’ is.a sprocket wheel 193’, which
is connected to the sprocket Wheel 194" by .a
chain connection. ‘Sprocket wheel I94’ is se-.
cured. to 'a clutch .element 185’ rotatably. mount-h
ed on shaft 190’. A second. clutch element 186’

iis secured to the -¢pposite end of the shaft. i97”,.

to which “the hand wheel 192’ is secured.. A
shiftable clutch element 198" is keyed. to. shaft;
190’ and is adapted to be shifted. mto engage-,
ment. with either of elements 185" or 198’ by.
means of a hand lever 199’, .

The control mechanism for pump 30 has also.
associated therewith a. fluid motor unit 180’ for-
actuating. the. controls for fluid motor 117 to -
effect an adjustment thereby of the_stroke. con-
trols of pump 30’ toward neutral posmon when

" the pressure developed thereby exceeds -a - pre=~ .

determined value. Motor unit 1807.is connected
to a pipe 82’ by branch pipes 183’ and' 184’, the
said pipe 182’ being connected to .a shuttle valve
185’, which in turn is connected. to pipes 34" and,
38’ by.pipes 186’ and 18T respecmvely i
Synchronous. receivers 19( and. |i5: are con-
nected to the poles.200 and. 20t of a unit selector
switch .202. by conductors. 203 and.. 204 respec-
tively. Synchronous receivers 115’ and .91’ are
likewise connected to the poles 2065 and 206 0of-
switch 202 ‘by. conductors 207 and 208:respec-.,
tively. Switch 202 is connected tq. the - central
contacts. 209 of a.switch 210 by.a series-of . con- .
ductors 211, The port side contacts  2i2 of
switch 210 are connected to the port.side con-
tacts 218 of a third switch 214 by conductors 215,
The, starboard contacts 216 of switch 2/0 are
ccnnected to the starboard contacts . 217 . of
switch. 214 by conductors 218. The central con- -
tacts 219 of switch 24 are connected to a. sta-.
tion selector switch 220 by a series. of conductors
221. ‘The poles 222, 223 and 224 of station selec-f
tor switch 220 are connected to Synchronous ;,
transmitters 225, 226 and 227 respectively, by
condu-tors 228, 229 and 230. Sdsyn ‘trans-
mitters 225, 226 and 227 are connected by. gear-
232 and 233 'to hand wheels. 234,235

at different points.on the ship.. A. contact arm:
231 .is. provided on selector switch 220 to enable.
selection of any .one of, the steerlng stations for
operation. Switch.. 202 is. also :provided .with a

.contact drm- 238 for.selecting. any- one of the

synchronous. receivers- (81,115, 115" or 181" for




Electric current is supplled to the system just

-described, by bus bars 24{ and’ 242 leading from
- 'any suitable source of supply. These bus bars

| are  connected to’ two of ‘thé contact” élements

209 of switch 210, as shown in Fig, 2. A switch’
;243 is prov1ded ‘to connect or 1nterrupt the c1r-~
‘- cuiit, as desired. : ‘

From the foregoing description it is: thought'

' that the structure and operation- of my improved
"steering “mechanism  is apparent -However,

- gear 100,

order to’ correlate the various elements thereof;
. & brief résumé of the operation of the apparatus .
‘I'as & whole will now be given. = -~ :
| Let us assume-that it is: desired to effect steer-

“ ment of valve 1,

O -

ing by manipulationi of hand wheel 234 and to-

connect the synchronous receiver (5 assoclated

with & control mechanism for pump 29 for opera-,, >
tion.’ Contact arm 237 of station selector switch

220 is:first moved into'contact with pole 222, as

- shown in Fig.’2. Switch element’ ‘240 of’ switch
2l4 is now moved 1nto engagement’ with contact’
elements 217, while the’ sw1tch element 239 of .
" |switch 210:is moved into engagement with con-
‘tact elements 216, Contact arm 238 of urit se-
llector switch 202 ‘is now moved in engagement
- with pole 201 thereof. 'Switch 243 1is also closed,
ithereby completing. the circult to ‘the ‘electric
lcontrol system. It is’ understood that when unit
. PI* is-in operation pumping unit P25 is idle; and
‘vice versa when' pumping umt p2s’ is in opera-
i tion pumping unit Pl® is idle.
of pumpmg units PI® and P2P; wheén one of sald

units is in operation the other is idle. °
Let us gssume that it is desired to have pump-

~ ing unit 29" operate motor MP in unison ‘with
‘the - operatlon of motor Ms by pump 29. ‘Lever-
141" is now swung in a clockwrse d1rect1on (Figs:

1 and 2} whereby ‘the jaws of cluteh’ elements

138" and 144’ are brought into engagement Tie-

ver 141.is also swung in-a clockwise direction to
iconnect clutch elements 142 and 144, thereby

iconnecting -limit stop 1432 for operation. Now 50:
. upon. operation. of hand wheel 234 ‘curreént is
. generated in synchronous transmitter 225; which,:
’ through switch 220, conductors 221, switch ‘214,

conductors 218, switch 210, selector switch 202,

and conductors-204 is conducted to synchronous' ;
" receiver H5 causmg the latter to rota.te shaft

IM

“The ‘worm gear 113 secured to shaft 114 now '
rotates worm wheel 110, and consequently bevel"
_ ‘Inasmuch as the rams 4 and 5 of mo-; ;
tor Ms. at this time are statlonary, bevel gear .

99 provided at the _opposité ‘side -of the drﬁeren-:

tial gear transmission is held statlonary ‘Thus,

upon actuation of bevel gear 100 as just de-
scribed, a rotary movement is imparted to bevel
gear- 98, which- slmply rolls ‘upon ‘bevel] gear- 99,
thereby swinging supporting member 96, -and

- consequently cams 94 and 95, which in turn'im-
' part translational movement to the cam follower
-83. -This movement of cam follower 93 tilts levers_
.88 and 11, thereby causing an adjustment of the

valve’ 1 of fluid ‘motor’ 69.. 'When  this-ocecurs

fluid from pump 18 passes through ports provided
in motor 69, and thereby effects an ‘adjustment .
of the piston 10 thereof in the direction of move-

The same is true

e g | 2282104
8 operatmn Sw1tch 210 has connected to the: cen-
““ tral contacts 209 thereof a double-throw sw1tch
| element 239 which is adapted to connect the said
i contacts 209 . with contacts 212 or -216. The
| central contacts 219 of switch 214 have also
| connected thereto a double-throw switch ele-
| ment-240 ‘adapted to connect the said contacts‘ :
| 219 with contacts 2l3 or 211.; :

‘and ctmsequent]y “causing'a;
correspondmg adJustment of-the dliding’ blo
of*pumip 29. Movement of : ‘piston 10 contin €s
until the ports uncovered by valve Tl are closed;
at’ wh1ch time piston 70 comes to rest and the

: pump 29 remams on stroke; "
Let us‘assume that the " pump “has’ been so ad=

justéd as to’ dehver fluid- pressure to pipe*33° and
suction to’ pipe 37.
now’ enters the outer ‘end ‘of " fAluid" motor ‘45
through pipe 50, shuttle valve 48, and- pipe’ ‘49,
thereby ciusing the parts to ‘assume the’ posmon
shown'in Fig. 1. Fluid from ‘pipe 33 now ‘enters

. valve 22 and fiows to' the outer end of cylinder 7

of ‘motor Ms through pipe 2#-and to the outer end:
of cylinder 8 through pipe 21: Crosshead 14 of

motor-Ms; as well as the rutider ‘18, is now' moved. .

i’ a eounter-clockwise dlrectron Fluid from’ cyl-

inders 6. and 9 is now returned-'to- valve ‘21
. through pipes 23 and 28 from’ which it flows back
to pump 29 through ‘pipe -37.: Upon operation of -

fluid motor Ms as just described,-a rotary move<

ment is'imparted to follow Uup shafts 119 dnd 124,

The ‘followup’ shaftt *f 189, it" will “be : remembered;
has - ‘provided ‘thereon worm - gear

causes ‘dctuation of bevel gear 99. -

“+Inasmuch as bevel gear 100 has riow come to S
'rest and is held in position through its: connee-

tion, bevel gear 98 is-caused to rotate in‘the' re=
verse direction- and rolls ‘on bevel gear 100, there-

| by returning supporting member 96 -and cams 94

' which it was operated by synchronous receiver
.- 115,- "The ports of motor 69 are now ‘uncovered.
40
- reverse -direction causing actuation of the sliding
. piston 10 assumes this posmon the inlet portsiareé

again covered, and consequently the sald plston‘
3 ‘10 comes to rest. o

and 95 to normal- position.. *This' niovement of
cams’ 94 and’ 95 is imparted to cam follower-93

which, through levers 88 and 17, adjust valve ele- .

ment Tl of motor 69 in the reverse direction firom

and fluid from punip 18 actustes piston:10 in’the

blocks 61 6f pump 29 to neutral ‘position.,  When

Upon ‘actuation of: fluid: motor M$ as ‘justde=

: scrxbed the rotary motion imparted thereby to
- followup:shaft 124 is transmitted by medns’of
- the chain -and-sprocket connection 134, to:jack

shaft 1171’. The rotary motion*thus imparted:-to

. Jack shaft 117’ is now imparted to shaft 118’ of

the control mechanisni associated with pump 29"

3 through “the chain ‘and: sprocket connection: be:

. tween said shafts."

This movement of: shaft

. -cured thereto, which in turn actuates worm wheel
~.110”- and consequently bevel gear 100" of the dif-

: ferential gearing which through the cams oper-:
“ated thereby ‘effects a translational movement of:
i-cam . follower 93’.

‘This ‘movement -of ¢am fol-

- lower’ 83’ is-imparted to the valve of. fluid motor

Go-

- liver fluid to -pipe 37’,

69’ through levers 88" and- 11,
ment of the stroke controls of pump 29’
- Pump 29" has now been adjusted so -asto de-

- from which it discharges to the outer ends of

cylinders 6’ and 8’,”through pipes 23 and 28’,

. causing cmsshead 14’ and consequently rudder

. 18”16 move' in " a counter-clockwise dlrectlonf
- The fitiid in cylinders 1" and 8” is now conducted
I to valve 22’ through pipes 24’ and 27’ respective-
ly, from which'it flows back to pump 29’ through' -

n)

Fluid ‘pressure’ from prpe 33

18 “which -
meshes” with worm wheel 109, and’ consequently'
the rotary movement' imparted - to* thxs sha.ft ’

Inasmuch as clutch elements:
, 138’ .and 144’ are engaged rotary movemeént is
. imparted to shaft 114’.
. 114’ causes actuation of the worm geat ‘13" se~

causing adJust-' :

and suction to pipe 33"
- The fiuid so-delivered to pipe 31’ ‘enters valve 21 .

vy

-

Ly
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pipe 33’. Upon operation of fluid motor MP ro-
tary motion is imparted to followup shafts 119’
and 124’. By this action of followup shaft |19’
the worm gear 118" secured to the outer end
thereof causes actuation of worm wheel 109’, and
‘consequently of bevel gear 99’. This action

causes actuation of the cam follower 93’.to nor--

mal position which in turn through levers 88’
and T1’ adjusts the valve of fluid motor 69’ to
normal position, which in turn: conditions the
latter to actuate the controls of pump 28 to neu-
tral position. During operation of the apparatus.

should an abnormal load be imposed upon the.

pumps 29 and 29’, such as a heavy wave striking
the rudders (8 and 18’; the fluid motors 148 and
149" will effect an adjustment of the stroke con-
trols of the pump toward neutral position. Un-
der these conditions it will be seen that the pis-
tons 152 and 153 of fluid motor 149 move toward

each other, thereby centering lever 19, which in :
turn - adjusts valve Tl toward normal position.-

Piston 10 now actuates the stroke control 61 of
pump 29 toward neutral. When lever 15 is oper-
ated in this manner bell-crank lever 17 is also

operated, and inasmuch as cam follower is held .

against movement by the gearing 'associated
therewith, lever 88 will now pivot about its con-
nection with rod 92. This action of lever 88 is
permitted by virtue of thé springs 89 and .86,
which constitute the resilient fulecrum therefor.
The stroke controls of pump 29’ are also adjusted
toward neutral position in a similar manner by
the operation of fluid motor 149°.

In the event it is desired to have pump 30’

operate motor MP during operation of motor Ms ;-

by pump 28, clutch element 144’ is moved out of
engagement with element 138, while the clutch
element 198" associated with the control mecha-
nism for pump 30’ is actuated to the left so that
the jaws thereof engage with the jaws of clutch
element - 185’, thereby operatively  connecting
shaft 190’ with jack shaft (17’. Now upon oper-

10

1%
1

30

ation of motor Ms rotary motion will be imparted .

to shaft 190’, and consequently to. the worm gear
189’ secured thereto through followup shaft 124,
chain and sprocket connections (34, jack shaft
117, and chain and sprocket mechanism (93’
and 194’. When clutch elements 195’ and {98’
are so engaged the operation of the parts is iden-
tical to those previously described in connection
with the control mechanism for pump 29’.

If it is desired to operate pump 30 from any of
the steering stations 234, 235 or 236, contact arm
238 of switch 202 is moved into engagement with

pole 200, thereby connecting the synchronous re-

ceiver 191 associated with the control mechanism

for pump 30 for.operation. Now upon adjust-

ment of the controls of pump 30 to on-stroke po-
sition, as described in -connection with the dis-
cussion of pump 29, filuid pressure may be de-

livered to pipe 34 or 38, as the case may be.-

When this occurs valve elements 41 and 42 of
valves 21 and 22 respectively, are moved to the
opposite position of adjustment by the operation
of motor 45 which, it will be remembered, is now
connected to pipes 34 and 38 through pipe §3,
shuttle valve 52, and pipes 54 and §5. If it is de-
sired that pump 29’ shall operate motor Mp,
while pump 30 operates motor Ms, clutch ele-
ments 138’ and {44 are engaged. and the opera-
tion previously described is repeated.

If, on the other hand, it is desired to empley
pump 30’ for actuating ‘motor. MP, clutch ele-
ments (38’ and 144’ are disengaged, and clutch

w0

-1
(1)
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elements 185’ and. 198’, associated with the con<
trol mechanism for pump 30’ are engaged. ‘
If it iy desired to connect, for example, syn-
chronous receiver (15" for operation with any of
the steering stations, the contact arm: 238 of
switch 202 is moved into engagement with pole
205, and switch elements 239 and 240 of ‘switches. .
210 and 214, respectively, are moved into.engage-
ment with contact elements 212 and 213. " Now,
upon operation of hand wheel 234, for example,
rotary -motion. is -imparted to synchronous re-°
ceiver 115’ which, through the connection pre-:

-viously described, causes adjustment of ‘the valve:

associated with motor 69’, which in turn causes
proper -adjustment- of the’ stroke controls’ of -
pump 29’.

If it is desired to have pump 29 operate:in uni-
son therewith the’clutch elements (38 and {44
associated with the:control’ mechanism - therefor
are-engaged. - Now upon operation of motor. Mp
by pump 29’, a rotary motion is imparted to fol-
lowup shaft 119”.and 124’.. By virtue of the con-
nection of followup shaft 1{9’ with the ‘zearing
for adjusting: cam follower .93’ associated with
the control mechanism for pump 29’, the pump.
controls. are returned to neutral position.. On.the
other hand, the rotary motion imparted to fol-
lowup shaft 124’ is transmitted to jack shaft 147 .
by the chain and sprocket connection 133, In--
asmuch as clutch elements 138 and 144 are now
engaged, che rotary movement so imparted to
pack shaft 117 is imparted to shaft 114, thereby.

_causing actuation of worm-.gear (13, which in

turn actuates worm wheel 140, and bevel gear
100.. By this action, as previously described, the
valve Tl of fluid motor 69 is properly adjusted,
which in turn conditions the piston 10 for .opera-
tion, which in turn adjusts the stroke control 61
of . pump 29 to on-stroke position. Pump-29 now_
delivers fluid pressure to motor Ms, ) :

Upon operation: of motor Ms rotary motion - s
imparted. to followup shaft §19; which is trans-
mitted to bevel gear 89 through worm- gear ({8
and worm wheel 09, thereby causing cam fol-
lower 83 to-actuate the valve .7T{ of motor 69 to
neutral position, and thereby effect, ,thustmg of
the stroke controls 6.1 of pump 29 to neutx al po-
sition, as previously described.

In the event that it is-desired to condltlon
pump 30 for operation during operation of pump
29’, clutch . elements 195 and 98 of the control
mechanism’ for pump 38 are moved into engage-
ment. The followup shaft 124’ will now transmit
motion to shaft 190 which. in turn adjusts the
valve associated with fluid motor 11T whereby the
later in turn adjusts the stroke controls of pump
30 to on-stroke position. Pump 30 now effects
a corresponding movement of motor M’ as pre-
viously described. )

Upon operation of motor Ms the operatlon of
the followup shaft 124 assccidted therewith by _‘
virtue of the worm’ gear 125 secured thereto
causes actuation of the differential gearing 127in’
the reverse direction, to return cam follower (28
to its previous. position of" adjustment. This
movement of .cam follower 128.is transmitted to
the valve ‘of fluid motor +17,*which again condi-:
tions the latter for operation so as to return:the
stroke controls of :pump 30 to neutral position:

If- it is desired. to operate the controls of pump
30’ from any one.of the steering stations. ‘pre-
viously described, contact arm 238 of switch 202
is moved into engagement with pole 206, Now:
upon operation of hand wheel 234, for e\mmple
admstment of the.stroke controls of pump 30’ i
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. effected; as: prev1ous1y~ descnbed in:. connectlonf

- withithe-description of pump-28..

The control: mechanisms. for:- pump 29 or 30,

may be connected:so as to condition: either: of sa1d

pumps: for: operatmn .during: operation: of pumpr

304 by:simply manipulating: the clutches: previ-:

_ously:described: - If it:is:desired: to:operate pump:
29:in: comunctlon with pump:30%, clutch elements:

138 and: {44 are: engaged: by the: operation: of’
lever-t41: - If; on:the:other- hand, it is: desired to-
{  have pump-30ioperate:in: conjunction with pump’
. 30, clutch: elements: 195 and 198 are-engaged!

by: mampulatlon of:lever: 199;. It therefore-is:seen:’

that:a: highly flexible control: system has:been;

provided; wherebyeither’ one: of the: starboardv

units Pis<or. P25 may: ‘aperate in.conjunction. w1thl
either ‘of: the:port-units:P{® or: P2,

Inthe event:it.is.desired to effect steermg w1th-*
out:theuse:of the electrical system:just: deseribed;:.

switchi= 238 is. opened:  If it is: desired;. for ex=
ample;-to-effect: steermg by manipulation of hand!

‘by gears.99%,.98% and 1002, similar to those shown:

end-of the arm: 15“ of: a Well-crank-lever: 'l‘la The:

other arm: of pell- crank lever: T8 s plvotally. : ’

_connected:to ofi€ end of a: lever 88# pivoted inter=:

" mediate-its ends upon: a: pair of: coil’springs: §9%:
- 3nd 962 -

The other end of lever: 888 is plvotally
atta.ched to- outer -end:of a: rod: 922 secured.
to.and extending’ outwardly:from:a. cam: follower .
93s.  Cam. follower 932 is actuated by main: and t
e*urn cams: 942:and’ 952; whlch may:be: operated,v

in Fig:, 3; x Bevel gear 992 is- actuated’ by, & WOrnt:
wheel; lll!la Wh1ch meshes with: & worm: gear: HS“
secured to one end: of a. followup: shaft Hi8s

Bevel: gear 1005 may be: actuatedi-by. a: worm .

5 wheelf 1402 wh1ch meshes with:a:worm: gear: 1438

secured to.a shaft. 142,  Shaft: H4= ‘may be:acs-
tuated: by a: synchronous receiver: 153, and: also:’

by a hand: wheel (not:shown): securedto, .shaft:

wheel: {165 associated: with: the: control -unit; for:

pump: 29, clutch: elements. 142: and: 144 are; en-
gaged; thereby connecting:shafts.143.and’ 114 for:
operation:: Now: upen movement' of hand: -wheel;
{ 1§:in: either: direction; worm;gear | 13:is:rotated;:
whieh causes operation:of bevel gear: 100; as.pre-.

viously: deseribed; which'through: the differential’

gear, cam: follower: 93; and: levers: 88 and 11,
causes adjustment-of-valve: T1:of:motor: 69, where=
upon-the:sliding: blocks 61:0of pump:29:are: actus
ated:to on-stroke: position: -The same: procedure.
_igifollowed:if-it is desired: to-effect: manual steer=
ing: by manipulation- of‘hand: wheel: .16’ ‘asso-
ciated: with the control mechanism for pump:28°.
To. connect hand-wheel’ |16 for-operation; lever:
1977 is so.opérated:as:to move:clutch.element { 44"
into engagement with clutchi element: 1427, Man-

ual:steerinig-may also be-effected’by- mampulatmn :

of hand: wheel: 192 associated ‘with the pump con=
trols:for pump-30° by simply. engaging- clutch-ele-~
ments; {98 and’ 196. Manual steering: may also.
be: eﬁ‘ected ‘from:hand’ wheel {927 by simply: en—
gagmg clutchelements: 196" and: 198%; =’ -

"o condition pump: 29%° for- operatlon Wlth

pump’ 28" under- these conditions clutch:element:

44+ is- moved: into: engagement with- clutch ele-

ment: 138" as- previously- described: If it-is: de=
sired: to- operate ‘pump: 30* in, conjunction: with

pump- 29¢ cluteh- elements: 195! and: 198" are’ ‘ens

gaged: Pump 29+ or. pump:30:may-also- ‘be con-
ditioned- to- operate in conjunetion: with pump
297 or pump- 30" by adjustment of: the- clutch
elements. as. previously’ described.” - It therefore

is:seen-that a: highly: flexible: control ‘system has' 55

been: provided " wlich. enablés steermg from- a
multiplcity - of sources:. - By interconnecting the
_controls of . one. unit with- those  of: another- unit;
the:effort: required: to. adjust: the controls is re=
ducedto a:minimum: It {s 'also seen: that in the:
event: of: injury to: the-‘electrical: control system
steering; may- be effected manually,
. Fig. ¥ shows.an: alternative: constructmn whlch
may: be: employed: ih- certain mstalla tions. In
this: construction: the> ﬂu1d“_motorsrfor adjusting

the: stroke control elements: of the pumps- are:

eliminated: -Ih this construction-it: will-be ob-
servedithat a: pump:29%is driven:by an electric
motor’ 572 both: of which being: mounted upon-a:
. supply: or. makeup:tank 592, The sliding: blocks.

612 gre connected; to. a- crosshead: 66% which in-

‘turn: is; connected to: onie. end of ‘a-rod 250% The:
other-end of rod: 250 is pivotally attached: to the:
left ‘hand end: of o Jever 75%-and ‘to the: outer

kY

IO
=t

30.

- 9 is-generally similar: to:that.asseciated: .
pumps: previously- described;. except: that: thes

- 166%: by - branchpi

1432, . or by a Jack shaft: 1178; as:is-the: case:of:
-the control eléements. as =001ated with' pump“vzs
- shown.in Flgs i and 2

Lever: 75¢ may- also- be actuated by a: sa:fet'
mechanism: comprising-the- ﬂmd motor 149 the
opposite ends of ‘which: being connected to a.pipe
ipes. {615 and. (688 Pipe: 1663
in-turn is.connected 'to a:shuttle: valve 1692 wh1ch
in-turn may-be ¢onnected:to.the pipes: .33%and: 31*
leading: from pump. 293 by pipes: 702 :
Thus upon-operation of ‘cam:follower: 93e:in: elthex:.'
direction; the' sliding:blocks: 6% of pump: 29%:
directly actuated' through:levers-88s-and: 1
pointed:out -béfore; the: mechanism:shown

Ase

ith: the:

25 power means for:actuating: the:sliding: blocks:te:

4l

b

1Y

on=stroke: posxtxon -are: eliminated:. This: mech-
anism:is. of -2’ simplified’ construction: and: may:

‘be used to-advantage:in: installations: where: the: »

force required: to place the. pump on: stroke 4s.rel=

- atively. small.”

Whiile the- embodunents of the mventlon here- -

in described-are’ admirably: adapted- to-fulfilk the: -

objects: primarily stated;. it is. to: be.understood:
that it is: not’ intended: to:limit: the: invention:

-'-thereto,since it may be embodied:in other:forms;.

all: commg Wlthm the scope of- the ﬂalms which‘
follow..: :
What is clalmed is .
1. In-a: deviceof: the class descnbed the com-;
bination”of a'fluid motor; power: means’for ac-~:
tuating: said-motor; :a: second’ fluid: motor; a:séc=:
ond-power ‘means for-actuating said:secondifluid’

motor; means operated by said-second: fluld mo=+

tor: forcontrolling the- operation’ of: said: . fitst:
mentioned: power means, and:means: operated:by:
said: first:mentioned: fluid motor- for: controlling:
the. operatlon of" sald second: mentxoned power
means:. :

2: I dev1ce of the class: descnbed the comu
bmatwn of a fluid motor; a: pump.for- actuatmg

said fluid: motor; control- means- for: said: purhp::

for- controlling the operation thereof a: second.”

: ﬁuld motor,. asecond: pump: for:actuating: said’

HhH -

second’ motor _control. means: for: said . second:

pump; means actuated: by said: ﬁrst mentionedi .

totor: for adjusting: the controls:of ‘said second:

mentioned: pump, and means actuated: by the: o) 28 '

eration: of said sécond mentioned: fluid- motor for~
adjusting  the. contro S° of satd ﬁrst mentloned“
DumD )

3. In'a device of the:class: déscribed;. the com=::
bination:of a fluid motor, & fump for-actuating
said fluid-:motor, followup ‘mechanism actuatedioy
said motor, a second ‘fiuid motor; a: pump for-ac-

tuating said second.fluid: motor, a:followip mech=

are’:

L M)
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‘anism ‘operated by said second motor, means. op-
-erated -by said first: mentioned followup:mecha-
":,msm for:controlling the. operation of said.second

~pump;.:and means operated by sald-second: fol- .
Jowup mechanism for:controlling the operation’of .

-saxd first:mentioned :pump.

4. 7In:a:device of the class described the:com-
‘bination:of ‘a: fuid- motor,. & plurahty of :inde-
‘pendéntly- ‘operable ; pumping :units .adapted to
‘operate : said ‘fluid - motor, followup. mechanism
.operated by said: fluid motor, a second fluid-mo-
-tor,.a;plurality. ot independently. operable pump-

“ing units: adapted :to ‘operate said . second fluid
_.:mator,: a:second followup mechanism' actuated by

*:5aid: second:fiuid: motor, means actuated:by said

first:mentioned: followup mechamsm for:control-
'..lmg the: operatmn in -any: of ‘said.second:men-
f“tmned .pumping.units, and means &actuated by

:satd:second :mientioned followup mechanism: for

. -controlling ' the -operation of any of sald- ﬁrst;

‘mentioned ;pumping : units. s
8. In:a:.device.of the class described,.the com-
- bination-of a:fluid-motor; a pair of pumping units
. -adapted:to:actuate said fluid motor, ;Independent
rcontrol:means for: -each-of :said pumpmg units, a
_-second: fluid :motor, a:second: pair.of pumping
“units:adapted to actuate said second fliid-motor,
_rindependent: control.:means -for. each ‘of 'said:sec-
-ond: ‘pumping.units;. means operated by :said.sec~

sond-fluid-motor:for-controlling the operation.of’

“seither.of said first mentioned pumping units,-and
:means:operated by said first'mentioned fiuid:mo-
-tor:for.controlling ‘the operation of. exther of said
.second:mentioned pumping units,

‘6:.In-a device of the.class descnbed the com-
‘bination.of a:fluid motor, a’ pump for:actuating
-:said-motor, control:mechanism for. said . pump
for: controllmg the :stroke-and dlrection of “dis-
.charge thereof,; followupmeans between said mo-

-tor -and :said rcontrol - mechanism for. actuating

“said pump:to ‘neutral . position, a second fuid
:motor,. a:pump:for controlling “the operation:.of
ssaid: second ‘motor, - control mechanism for 'said
pummp for controlling the stroke and direction. of
,:d1scharge ‘thereof, followup means. between . said

“:second vmotor.and  said :second control' mecha-
:nism . for:returning .the controls of said .second
:pump-to.r sutral:position,-and means for: opera-
:tively . connecting :said first ‘mentioned  followup
‘means:t0:said second:mentioned control mecha-

-nism whereby: upon-operation -of said first:men-
- tioned motor:said second mentioned pump-is ‘ac-
tuated :to-on-stroke. position, thereby: effecting
‘operation ‘of said:second.mentioned motor.
11.:In:a device of the class described; the com-

£33
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for conditioning said second mentioned control

~mechanism:for operation by said first mentxoned

f ollowup means.
8.7 Ina: device of the class descnbed the combi-

“ nation of-a fluid motor; a pump for actuatmg said
:motor, control mechanism for said pump for con-

trolling.: the - stroke and direction of discharge

“thereof, followup means between said motor and

10

.said control:mechanism for: actuating said pump
-to.neutral: position, a second fluid motor, a pump -
‘for controlling:the operation of said sécond motor,

R control mechanism for said pump for controlling

“the. stroke:and -direction . of discharge thereof,
:followup.means:between -said. second. motor and
+said second. control:mechanism for. returning the
:controls. of: said. pump to. ‘neutral position, and
~means for operatively: connecting ‘said : first and
:second-mentioned followup means to said second

..and first:mentioned ‘control ‘nechanisms, where-

20-

by the operation: of: either:of said: motors effects a
corresponding: operation of the. other.
‘9.:In.a device.of the class: described the com-

.;bma.tlon of a fluid. motor, a pump for actuatmg

-.said:motor, control mechanism for said pump for

5: controlling: the stroke:and direction of ‘discharge
“thereof, followup:means between. sdid motor and
:said ‘control*mechanism for actuatmg said ‘pump

to neutral position, a:second fiuid motor, 4 pump

.for:controlling:the operation of said. second motor,

230
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.control:mechanism:for said ‘pump for controllmg'

the: stroke -and.direction of ‘discharge. thereof,

followup means:between:said second motor and

said second control. mechanism for returning the

~controls of :said second: pump . to neutral position,

means for. operatively connecting said’ first and

~second mentioned:followup means to sa1d second

40

‘and first mentioned:control mechanisms, ‘Whereby
the -operation of -either of said. motors effects a
correspondmg operation of the other, and clutch
means.for -conditioning" either of said control
mechanisms for operation by said followup means

10.'In a device: of the class- descrlbed ‘the com-

bination .of & fluid motor, a pump for actuatmg
:said motor, ‘stroke adJustmg means for  said
5 pump, control mechanism. operatively connected
10 said .stroke- adjusting means for" controlhng

"‘the stroke: and: direction of- discharge” of " said

50

“.bination :of a .fluid motor, a pump for actuating .

said motor, corifrol mechanism for said pump- for
<controlling the stroke-and direction: of discharge
~thereof, followup. means between- said motor-and

-sdid .control mechanism for actuating said pump

+to:neutral position, a second-fluid motor; a:pump
for controlling-the: operation.of said second motor,
control:mechanism for:said ‘pump for:controlling
:the stroke rand direction -of dlscharge thereof,
‘followup:means between said second motor and
.said:second control: mechanism for returningthe
controls-of said second pump lo neutral position,
b mea.ns for operatively- connectmg said first men-

tioned followup:means to-said second mentioned

coritrol “mechanism whereby upon -operation -of
-said first mentioned motor said second mentioned
pump ‘is; actuated .to- on-stroke -position, thereby
-effecting - operation  of -saild: second ~mentioned
motor, and means including a clutch mechanism

160"
‘nect-either:said manual’ means-or.said. connect-
ring:means" from the.said opposme side of sald

pump,:said control mechanism including 3 d1ffe1 -

-ential “mechanism, [followup means. connectmor

said:fluid ‘motor to one-side ‘of said dlﬁerenﬂal

mechamsm a.second fluid motor, a second pump
for: actuatmg said- second ﬁuld motor, control

means for said second pump, followup . means

‘connectingsaid second fluid motor to said ¢on-

trol'means.of said second pump, manual means
adapted for connection. with the opposite side
of:said differential- mechanism, connectmg means

-also.-connecting - said ‘second followup means. to

said-opposite side of said differential mechanism,
and clutch means adapted to connect or discon-

differential mechanism,
11.-In a.device of the.class descnbed ‘the com-

‘bination of a-fluid motor, a pump for actuatmg

said’..motor; stroke. adjusting means for .'said

‘pump;: control mec¢hanism operatlvely connected :

tosaid stroke-adjusting means for controll-ng
the" stroke and  direction of discharge of said

~pump; said control mechanism including 7. differ-

ential :mechanism; a shaft,; gearing connectmg

-’said -shaft to one side of said differential mech-

anism - power. means operatively. connected: to

({3

-said shaft a-second fluid motor, a second pump

for actuatlng said .last. mentioned fiuid motor,
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! g control means for said second pump,. followup

| “means connecting said second fluid motor to. said |

| .control means, normally moperatrve megns con-

necting said followup means to sdid shaft, nor- :

- mally inoperative manual means. for actuatmg

i said shaft, clutch means adapted to. connect or

disconnect either -said . normally inoperative
means or said. manual means from.said. shaft,:
‘and followup means connecting said first men-
tioned fluid motor. to, the opposite side of said!
‘differential mechanism whereby upon operation
of said differential mechanrsm by said. power
‘means, ‘said manual means ‘or said first’ men--

', tioned. followup means, saxd mechanism is re-
turned to normal position by said second men-

tioned followup means.

12; In a device of the class described the com-3

. pination of & fluld motor; a pump for’ ‘actuating
| said - motor, stroke adjusting means” for said
pump, & servo motor operatively- connedted’ to.
said stroke adjusting means for controlling. the
‘stroke and direction of discharge of said pump, a

L valve for controlling the operation of said servo’

motor, ‘a differential mechanism, means opera-

tively connecting said valve to said differential ¢

,mechamsm, a shaft, gearing connectlng sdid -

shaft to one side of said differential mechani«m

_ normally 1noperat1ve pPOWEYr . means operatrvely
connected to' said shaft, a second fluid motor, .a:

~second ‘pump for actuating said last mentloned ¢
fluid: motor, control means for said pump, fol-|

‘Jowup means connecting sard second: fluid motor!
“to said. last mentioned control means, normally
inoperative  means, connecting said ~followup!
“means to said shaft, normally. 1noperat1ve manual

2 282 194

,,second mentioned followup means, and. addl-
~tional means operable upon_ said valve for Ac-
“tuating the same towsrd neutral posmon b
" the’ pressure developed by said pump ex’
‘predeterrmned value.

14. In a device of the class descrlbed the com-

‘bination of a fluid motot, a plurality of ‘pumping
units adapted to actuate said fluid motor, valve

mesans disposed between said pumping “units ‘and
fluid motor for celecting one of said pumpmcr

units. for ‘operation, 1ndependent control, means

" for each of said pumping units, each of said con-
" trol means including power means for actuating

““the same, followup means between said motor. .
_and each of said pumping units’ whereby upon. -
operatmn of said pump by said power means,said
“puinp. is returned to neutral by operatron of said

’ followup means, a second fluid motor, a pliirality

- 'of pumping units adapted to, actuate said sécond
“fluid motor, mdependent control means for each

ro
N1

" for operatron means operated by ‘the followup "

of said second pumping umnits for controlhng the

_stroke and direction of discharge thereof each
‘of said control means comprising. power .means
) for mltlally ad;ustmg the stroke of its’ respectlve .
pumping unit, followiip means disposed betweenv

said second motor and eaéh of $aid second pump-

ing’ units ‘for effecting movement of the eontrol
‘means’ therefor to neutral pos1t1on after adjust-

ment thereof™ by said power ‘means, . selector
means for selectmg any one of said power-means

means associated with said ﬁrst mentloned ‘motor

for:. actua.tmg the control means associated with

“‘any one ‘of said’ second nientioned pumping units,

35

means-for actuating said shaft, clutch ‘means: :

adapted to connect or disconnect either said” nor-:f

' mally inoperative means or said manual means
! from said shaft, and folloWup means conhecting
said first mentioned fluid motor to the opposite..
“side of said d1ﬁerent1al mechanism, whereby up-
“on"operation of said differeritial mechanism by
- 'said power means, said manual means, Or. said’
. first mentioned followup . means, said dlﬁerentzal
-mechanism is returned to normal position by sard
second mentroned followup means. .. ..
- 13.In & device of the class descnbed, the com-
bination of a fluid motor, a pump for actuating: .
said” motor stroke adjusting means _for. said

pump, 'a servo motor operatively connected ‘to

-said stroke’ adJusting means for controllmg the

and means actuated by the followup means asso-

ciated with said second mentioned motor for .
operating. the control means associated. ‘with: any-

one of sald first. mentioned- pumping umts ‘and

“elutch means for rendermg effectrve or ineffec-

“tive the operation of the control means associated

with: any of sard pumprng unlts by sard followup

. means.

15.°A steenng mechamsm for ships comprxs-

f;mg, a pairof ridder operating ‘motors, one or

.more pumps for operating one of said motors; one
‘or more pumps for operating the other of ‘said

motors 1ndependent control meéans for each’ of

“said pumps for controlhng the stroke and direc-

" ‘tion of dischatge thereof, a synchronous receiver

“operatrvely connected to each of said control

_ means_ for actuating the same to different posi-

~ stroke and drrectlon of d1scharge of said pump, .
a valve for controlling the operation of said servo.

-motor, -2 differential iuechanism, means oper-!
atrvely connecting saig’ valve to said differential .

mechanism, a shaft, gearing connecting said shaft -

to one side .of said differential mechanism, nor-
mally moperatlve power means operatively con-i
nected to said shaft, a second fluid motor, a
second- pump for actuatlng said last mentmned
‘Auid motor, control means for.said pump, fol-
lowup means connectmg said second fluid motor
to said last mentioned control means, norma‘ly
inoperative ‘means connectmg said fo]lowup
‘means to said shaft, niormally inoperative mannal
“means for actuating said -shaft, clutch means
adapted to connect or disconnect either said. nor-
‘mally 1noperat1ve means or said manual means
from said shaft, followup means connectlng said
first mentioned fluid motor to the opp051te side
of :said _differentisl mechamsm whereby. upon
‘operatron of said differential mechanism by said
power ‘means, said manual means, or said first
‘mentioned - followup means, said drfferentval

tions of adJustment a selector’ switch for select-

.1ng any one of said synchronous receivers’ for

operation, a plurality of synchronous ‘transmit-

5. ters for operating said synchronous receivers, and

a. selector switch for selectmg any onge of said
synchronous transmltters for operatlon

16. A steering mechanism for ShlpS oomprrsmg '

a port unit and a starboard unit, each of said
units compnsmg a rudder actuating fluid motor,

and a pump for actuatmg said motor 1ndepend- ,
ent control means for each of said -pumps for

controlhng the stroke and drrectmn of dxscharge

- _thereof independent operatmg means connected

to each of said control means for: -adjusting the
latter to different pos1t1ons of adjustment, follow-

‘up means connectmg said ﬁuld motors with the
controls fer the associated pumps for returning
‘the same-to normal position upon operation of.

_said fluid motors, and means connecting. the fol-
lowup means of the port unit, with. the pump
.controls. of the starboard unit Whereby upon

‘ opera.tron of the fluid motor of the port, unit the

) mechamcal 1s returned to normal pos1t10n by said 75

pump of the starboard umt is correspondmgly

W
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adjusted causing actuation of the fluid motor of
the starboard unit.

17. A steering mechanism for ships comprising
a port unit and a starboard unit, each of said
units comprising a rudder-actuating fluid motor,
and a pump for actuating said motor, independ-
ent control means for each of said pumps for
controlling the stroke and direction of discharge
thereof, independent operating means connected
to each of said control means for adjusting the
latter to different positions of adjustment, follow-
up means connecting said fluid motors with the
controls for the associated pumps for returning
the same to normal- position upon operation of
said fluid motors, means connecting the follow-
up means of the port unit with the pump controls
of the starboard unit whereby upon operation of
the fluid motor of the port unit the pump of the
starboard unit is correspondingly adjusted, caus-
ing actuation of the fluid motor of the starboard
unit, and clutch means for connecting or discon-
necting the control means for the pump of said
starboard unit from the followup means of said
port unit. ‘

-18. A steering mechanism for ships comprising
a port unit, and a starboard unit, each of said
units comprising a rudder-actuating fluid motor,
and a pump for actuating said motor, independ-
ent control means for each of said pumps for
controlling the stroke and direction of discharge
thereof, independent operating means connected
to each of said control means for adjusting the
latter to different positions of adjustment, follow-
up means connecting said fluid motors with the
control means for the associated pumps for re-
turning the same to normal position upon opera-
tion of said fluid motors, means connecting the
followup means of the port unit with the pump
controls of the starboard unit, means connecting
the followup means of the starboard unit with
the pump controls of the port unit; whereby upon
operation of the control means of the pumps
for either the port or starboard units by said
independent operating means, the control means
of the pump associated with the other unit is
adjusted by said followup means, thereby causing
actuation of the asociated fluid motor.

10
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19. A steering mechanism for ships comprising '

a port unit, and a starboard unit, each of said
units comprising a rudder-actuating fluid motor,
and a pump for actuating said motor, independ-
ent control means for each of said pumps for
controlling the stroke and direction of discharge
thereof, independent operating means connected
to each of said control means for adjusting the
latter to different positions of adjustment, follow-
up means connecting said fluid motors with the
control means for the associated pumps for re-
turning the same to normal position upon opera-
tion of said fluid motors, means connecting the
followup means of the port unit with the pump
controls of the starboard unit, means connecting
the followup means of the starboard unit with
the pump controls of the port unit, whereby
upon operation of the control means of the pumps
for either the port or starboard units by said
independent operating means, the control means
of the pump associated with the other unit is
adjusted by said followup means, thereby causing

50
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actuation of the associated fluid motor, and
clutch means for connecting or disconnecting the
control means for the pumps associated with
said port and starboard units from the followup
means of said starboard and port units.

20. A steering mechanism for ships compris-
ing a pair of rudders, a pair of fluid motors, one
for operating each of said rudders, one or more
pumps for operating one of said fluid motors,
one or more pumps for operating the other of
said motors, independent control means for said
pumps for controlling the stroke and direction of
discharge thereof, power means for actuating
said control means to different positions of .ad-
justment, followup means connecting each of
said control means with ‘its associated fluid mo-
tor whereby upon  operation of said control
means by said power means to effect operation
of its associated fluid motor said followup means
returns said control means to normal position,
means connecting the followup means associated
with one of said fluid motors with the control
means for the pumps for the other fluid motor,
means for selecting any one of said power means
for operation, and means for operating the power
means so selected.

21. A steering mechanism for ships compris-
ing a port unit and a starboard unit, each of said
units comprising a rudder, a fluid motor for ac-
tuating said rudder, and one or more pumps
adapted to operate said motor, independent con-
trol means for each of said pumps for control-
ling the stroke and direction of discharge there- -
of, a synchronous receiver operatively connected
to each of said control means for actuating the
same to different positions of adjustment, follow-
up means connecting each of said control means
with its associated fluid motor for returning
said , control means to normal position after
adjustment thereof by said synchronous re-
ceiver, means connecting the followup means of
the port unit with the control means of the
pumps for the starboard unit, means connecting
the followup means of the starboard unit with

5 the controls of the pumps for the port unit, a

selector switch for selecting any one of said
synchronous receivers for operation, a plurality
of steering stations, each of said stations com-
prising a hand wheel, a synchronous transmit-
ter, and means connecting said hand wheel to
said synchronous transmitter, a selector switch
for selecting any one of said steering stations for
operation, means connecting said station se-
lector switch with the selector switch for said
synchronous receivers, and clutches for connect-
ing or disconnecting the said port and starboard
followup means from the contral means of the
pumps for said starboard and port units, where-
by upon operation of one of the. synchronous
receivers associated with the port unit the con-
trols for a pump associated with the starboard
units will be actuated by said followup means,
and upon operation of one of the synchronous
receivers associated with the starboard unit the
controls for one of the pumps associated with
the port unit will be actuated by said followup
means. :
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