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Robert C. Lamond, Philadelphia, Pa., assignor to 
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Pa., a corporation of Pennsylvania 

Application November 1, 1938, Serial No. 238,125 
(CI, 114-150) 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 arious 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 manual 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 
notor 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 associated 
pumping units, whereby the operation of either 
of Said motors causes simultaneous operation of 
the other. . . . 
Other and further objects will become appar-55 Extending upwardly from flattened surface is 

5 

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

Fig. 1 is a plan view of the steering mechanism 
comprising the present invention, certain of the 
elements being shown in section, and others 
broken away to more clearly illustrate certain of 

O 

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 

35 

40 

away to show the structure thereof. 
'Fig. 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 substantial." 
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 chigeover 
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 a fluid motor Ms 
which is adapted to be operated by pumping unit 
Pfor P2. Port unit 3 is identical in construc 
tion with starboard unit 2, and also comprises 

45 

a fluid motor MP adapted to be actuated by pump 
ing unit PIP or pumping unit P2P. Motor Ms 
comprises a pair of rams 4 and 5, the former 
of which operates in spaced, axially aligned cyl 
inders 6 and , while the latter operates in a 
pair of Similarly spaced cylinders 8 and 9. Rams 
4 and 5 are provided with flattened portions O 

50 and respectively, intermediate the ends there 
of. Extending upwardly from flattened surface 
0 is a projection f2 which engages in an ex 
tended slot 3 provided near one end of a cross 
head to which a rudder post 5 is secured. 

  



a similar projection f6 which engages in an ex 
tended slot provided near the other end of 
crosshead 4. Secured to the lower end of rud 
der post 5 is the usual rudder 8 shown in dotted 
lines in Fig. 1. 
As shown more particularly in Figs. 1, 6 and 7, 

the outer ends of cylinders 6 and 7 are connected 
to ports 9 and 20 of changeover valves 2 and . 
22 respectively by pipes 23 and 24. The outer 
ends of cylinders 8 and 9 are respectively con 
nected to the ports 25 and 26 of valves 22 and 
2 by pipes 27 and 28. The pumps 29 and 30 of 
pumping units Pls and P2s respectively, are con 
nected to the ports 3 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 2 by pipes 37 . 
and 38. Valves 2 f and 22 comprise cylindrical 
casings 39 and 40 respectively, having valve ele 
ments 4f and 42 operating therein. These valves 
are connected for simultaneous movement by a 
rod 43 and are connected to the piston 44 of a 
fluid motor 45 by a second rod 46. Fluid motor 
45 comprises a cylinder 47 in which the piston 
44 operates. One end of cylinder 47 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 5f respectively. The 
other end of cylinder 47 is connected to a shuttle 
valve 52, by a pipe 53, shuttle valve 52 in turn 
being connected to pipes 34 and 38 by pipes 54 : 
and -55 respectively. Thus, when fluid under 
pressure is discharging from pump. 29 through 
pipe 33 or 37, fluid enters the cylinder 47 through 
pipe. 49, thereby actuating the valve elements 4 
and 42 to the position shown in Figs. 1 and 7. 
In the event fluid under pressure is discharged 
through pipe 33, pipe 37 is connected to suction, 
as is well known in pumps of the character here 
in shown. Under these conditions fluid from 
pipe 33 enters port 3 of valve 22, and then passes. 
to the end of cylinder 7 through pipe 24 and to 
cylinder 8 through pipe 27, causing the cross 
head f4 to move in a counterclockwise direction. 
The fluid in cylinders 6 and 9 now enters valve 
2. through pipes. 23. and 28 respectively, and re 
turns to pump 29 through pipe 37. In the event 
that fluid is delivered to pipe 37 fluid enters the 
ends of cylinders 6 and 9 through pipes 23 and 
28 respectively, while the fluid in cylinders 7 and 
8 is returned to valve 22 through pipes 24 and 27, 
from which it flows to pump 29 through pipe 33. 
When valves 2 and 22 are in the position 

shown in Figs. 1 and 7, it will be noted that 
valve elements 4 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 
fluid is delivered to the opposite end of motor 
45, causing the piston 44 operating therein to 
actuate valve elements 4f and 42 to the opposite 
end of cylinders 39 and 40. When this occurs 
valve elements, 4 and 42 close ports 35 and 3 . respectively, thereby preventing fluid to flow to 
or from pump. 29. However, ports 36 and 32 of 
valves 2 and 22 respectively, are uncovered, 
thereby connecting the cylinders of motor MS 
to pump 30. In the event that pump 30 is so adjusted as 
to deliver fluid pressure to pipe 34, pipe 38 is 
connected to suction. Under these conditions 
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to the end of cylinder 7, through port 20 and pipe 
24. Fluid also enters the end of cylinder 8. 
through port 25 and pipe 27. The fluid in cyl 
inders 6 and 9 now flows to valve 2 through 

5 pipes 23 and 28 and is then returned to the pump 
30 through pipe 38. When this occurs crosshead 
4, and consequently rudder 8 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 suction to pipe 34, fluid 
from pipe .38 enters valve 2 through port 36. 

. The fluid so entering valve 2 is then conducted 
to the end of cylinder 6 through port f9 and 
pipe 23. Fluid also enters the end of cylinder 9 

3. through port 26 and pipe 28. The fluid in cylin 
ders and 8, however, is now returned to pump 
30 through pipes. 23 and 27, respectively, valve 
22 and pipe 34. Crosshead 4, and consequently 
rudder 8, now swing in a clockwise direction. 

... Motor MP is similar in construction to motor 
M, and also comprises a pair of substantially 
parallel rams 4 and 5. Ram 4 operates in a 
pair of spaced, axially disposed cylinders 6' and 
7, while ran 5' operates in a pair of similarly 
disposed cylinders 8 and 9. Rams 4 and 5'. 
have also disposed intermediate the ends thereof 
flat surfaces O' and '. Extending upwardly 
from flat surface 0 is a projection 2' which op 
erates in an extended slot 3' provided near one 
end of a crosshead f4, secured intermediate the 
ends thereof to the rudder post 5. Flat sur 
face also has projecting upwardly therefrom 
a projection 6' which operates in the extended 
slot fl provided near the other end of cross 
head f4. A rudder 8 is secured to post 5' in 
any suitable manner. 

Port unit 3 is also provided with a pair of 
changeover valves 21 and 22 (Figs. 1 and 6) 
for distributing the fluid from pumping units Pip 

40... or P2P to the proper cylinders of motor MP. 
The outer ends of cylinders 6 and 7 are con 

nected to ports 9 and 20 of changeover valves 
2f" and 22' respectively, by pipes 23 and 24. 
The outer ends of cylinders 8 and 9 are re 

U spectively connected to the ports 25 and 26 of 
valves 22, and 2 f', by pipes. 27' and 28. 
The pumps 29' and 30' of pump units Pip 

and P2P are respectively connected to the ports 
3' 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 2 by pipes 37 and 38'. 

Valves 2f" and 22 also comprise cylindrical 
casings 39' and 40' having, respectively, operat 
ing therein valve elements 4 f' and 42 intercon 
nected for simultaneous operation by a rod 43. 
Valve elements 4f and 42 are also actuated to 
different positions of adjustment by a fluid mo 
tor 45 comprising a cylinder 47 in which oper 
ates a piston 44'. Piston 44 is connected to 

co valve element 4 by a rod 46. When valve ele 
mentS 4' and 42' are in the position shown in 
Figs. 1 and 6, ports 35' and 32 are closed, there 
by preventing fuid from flowing to or from mo 
tor. 30'. Pump 29'. however, is connected for 

65 operation. In the event that fluid from pump 
29' is delivered to pipe 37', pipe 33' is connected 
to Suction. Under these conditions fluid enters 
port 35 of valve 2 f', and is conducted to cylin 
ders 6 and 9 by pipes 23 and 28 respectively. 

To The fluid in cylinders 7 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 2 to suction, fluid enters valve 22' through 

the fluid entering port 32 of valve 22 now flows 75 pipe 33' and is then conducted to the ends of. 
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by fluid pressure supplied by a small pump 78 cylinders 7 and 8' by pipes 24' and 27 respec 
tively. The fluid in cylinders 6 and 9 is now 
conducted to valves 2 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 

5 

48 in turn is connected to pipes 33 and 37 by 
pipes 50 and 51. respectively. The other end 
of fluid motor 45" is connected to a second shut 
tle valve 52' by a pipe 53. Shuttle valve 52 in O 
turn is connected to pipes 34 and 38 by pipes. 
54 and 55 respectively, Thus, when pump 29 
is in operation, and is adjusted to on-stroke po 
sition so as to deliver fluid pressure to either pipe 
33 or 37, the piston 44 of motor 45 actuates 
the valve elements 41 and 42 to the position 
shown in Fig. 1, thereby permitting pump 29' to 
actuate motor MP as just described, the valve 
heads 4 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 piston 44 
actuates valve elements 4 and 42 to their op posite positions of adjustment, thereby closing 

mounted at one end of the casing of motor 57 
and driven by the armature shaft of the latter, 
or by any other suitable means. Fluid from 
supply tank. 59 is drawn into pump 18 through 
a pipe 79 and discharged therefrom through a 
second pipe 80. Pipe 80 is connected to a port 
81 provided in the cylinder 69 of motor 68, and 
has provided therein a relief valve 82 which in 
turn is connected to supply tank 59 by a pipe 83. 
Piston 70 and valve T are provided with ports 
through which fluid is conducted to either end 
of the cylinder 70 depending upon the direction 
of movement of valve 7 ?. When the valve T is 
in its central position of adjustment both ends 
of the cylinder are disconnected from pump 78. 
However, when valve 7 is moved in either direc 
tion from its central position by mechanism 
hereinafter described, certain ports are uncov 
ered by said valve, thereby causing fluid to actu 
ate the piston 70 correspondingly in the direction 
of movement of the valve until the ports are 

ports 35' and 3, and thus preventing the flow. 
of fiuid 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 MP by pump 30'. 
Pumps 29, 30, 29 and 30’ 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, 58,57' : 3. 5 
and 58 respectively, or by any other suitable . 
power. means. The mechanisms for controlling 
the stroke and direction of discharge of pumps. 29, 
30, 29 and 30’ are identical in structure and 
operation, therefore, a description of one will 40. 
suffice for all. For convenience a detailed de 
scription of the control mechanism for pump 29. 
will now be given. 

Referring. more particularly to Figs.1 and 2, it 
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 sliding blocks shown 
at 6 in Fig. 2, for controlling the stroke and 
direction of discharge thereof. 
rods 62, 62 are secured at one end thereof to 
sliding blocks 6, and extend through and are 
guided in suitable apertures. provided in the side 
wall 64 of the pump casing 65. 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 6 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 69 having a piston, 70 operating therein and 
to which the other end of rod 67 is secured. A 
valve i? slidably mounted in the central bore 72 
of piston 70 controls the operation of the latter. 
Walve extends through a fluid sessed bearing 
73 provided in the end wall 74 of cylinder 69, and 
its outer end has pivotally attached thereto the 
left hand end of a lever 5 and the right hand end 
of the arm 76 of a bell crank lever 77. Piston 
TO is actuated to different positions of adjustment 

50 

A pair of guide 

again covered thereby at which time piston 70 
comes to rest. The sliding blocks 6 f of pump 
39 being operatively connected to piston 70 are 
correspondingly adjusted and retained in ad 
justed position, causing the pump to deliver fluid 
to pipe 33 or 37, as the case may be. Upon ad 
justment of piston 70 in this manner the pressure 
of the fluid delivered by pump 78 builds up, and 
when this pressure exceeds a predetermined value 
the fluid discharges to supply tank 59 through 
relief valve 82 and pipe 83. . . . . . . . . . . 

Bell-crank lever TT is pivoted at 84 and its arm 
85 has provided near the free end thereof a slot 
86 through which extends a pin 87 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 9t. 
Springs 89 and 90 provide a yieldable fulcrum 
for lever 88. The other end of lever 88 is pivotal 
ly attached to the outer end of a rod 92, the 
inner end of which being rigidly secured to one 
end of a cam follower 93. Cam follower 93 is 
actuated to different positions of adjustment by 
main and return cams 94 and 95 respectively, 
which in turn 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 is rotatably mounted a bevel 
gear 98, which, as shown more particularly in 
Fig. 3, meshes with a pair of spaced bevel gears 
99 and 100. Bevel gears 99 and OO have inte 

60 

G55. 

gral therewith hubs of and iO2 respectively, 
which extend through enlarged openings 03 and 
04 provided in the side walls 05 and 06 of cam 

follower 93. . . . 
Hubs of and 02 are supported intermediate 

the ends thereof in bearings O7 and 08 respec 
tively. A worm wheel 09 is secured to the outer 
end of hub fo?, while a second worm wheel? to 
is secured to the outer end of hub 102: Member 
96 is supported by a pair of studs if f and 2 
extending laterally therefrom and which are ro 
tatably mounted in circular recesses provided in 
the inner surfaces of bevel gears 99 and OO re spectively. 
From the foregoing description it will be ob 

served that upon rotation of bevel gear too, bev 
70 el gear 98 is correspondingly actuated and that 

if bevel gear 99 is held against rotation, gear 98 
will simply roll thereon and thus impart a rotary 
movement to member 96 and consequently to 

5. 
cams 94 and 95. In the event that. gear 100 is 
now held against movement, and bevel gear 99 
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is properly actuated, bevel gear 98 will be actu 
lated in the reverse direction thereby rolling on 
gear 100, and thus actuating member 96 and the 

... cams 94 and 95 secured thereto in the reverse 
direction. The control mechanism for pump 29 5 
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. 
Worm wheel to meshes with a worm gear: 3 10 

secured in any suitable manner to a shaft f 14 
which in turn may be actuated by a Synchronous 
receiver 5, a hand wheel i? 6, or by a jackshaft 

7 operatively connected to motor MP, as will . . 
appear more fully hereinafter. Worm wheel. 109 15 
on the other hand, meshes with a worm gear 
8 secured to one end of a followup shaft 9 

operatively connected to motor Ms. 
one end of followup shaft 9 is mounted in suit- 20 
As shown more particularly, in Figs. 1 and 4, 

able bearings 20 and 2 extending laterally 
from cylinders 6 and T respectively, of fluid 
motor Ms. Secured to shaft. 19 and disposed 
intermediate the portion thereof extending be 
tween bearings 20 and 2 is a spiral gear 22, 25. 
which meshes with a spiral rack. 23 secured in 
any suitable manner to ram 4. Owing to the 
length of shaft. 9, other bearings (not shown) 
may also be provided to prevent flexure thereof. 

. It therefore is seen that upon movement of ram 80. 
a rotary movement will be imparted to shaft 
09, and consequently bevel gear-99, which in 

turn causes a corresponding adjustment of cam 
Iollower 93. . . . . . . . . . . . . . . . . . . . . . . . 

19. Worm gear 8 now actuates worm wheel 

Motor Ms has also operatively connected there 
with a second followup shaft 24. One end of 
shaft 24 has secured thereto a worm gear. 25 
which meshes with a worm wheel 26 attached 
to one side of differential gearing 27 for actuat- 40 
ling the cam follower 128 associated with the con 
trol mechanism for pump. 30. The other end of 
shaft (24 is suitably journaled in bearings 29 
and 30 extending laterally from cylinders 8 and 
9 respectively, of fluid motor M. The portion of 
shaft 124 extending between bearings 29 and 

... 30 has also secured thereto a spiral gear 3 

Followup shaft i? 9 has secured at one end there-- 

wheel io9. - 
the differential gear associated with the control sis. 

which meshes with a spiral rack 23' secured in 
any suitable manner to ram 4. Followup shaft to 

any suitable manner to ram 5. 
which meshes with a spiral rack 32 secured in 
Motor MP has also operatively connected there- so 

to a pair of similar followup shafts' 9" and 24'. 

of a worm gear 18' which meshes with the worm 
ractuating the bevel gear 99 of it 

mechanism for pump 29. The other end of 
shaft i9 has also secured thereto intermediate its bearings 20' and 2' a spiral gear 22, 

24', on the other hand, has secured at one end 
thereof a worm gear 25' which meshes with the 
worm wheel 26' secured to one side of the dif 
ferential gearing 27' associated with the control 
mechanism for pump. 30. The other end of 65 shaft 24 has also secured thereto at a point 

mechanism indicated generally at 34. Thus 75 

in any suitable manner ". . . . . . . . . - - 
Followup shaft 24, and jack shaft are 70 

connected for simultaneous movement by a chain 
and sprocket mechanism indicated generally at : 
33. Shaft 24 is operatively connected to a sec 

* ond jack shaft 11 by a chain and sprocket 

intermediate its bearings 29 and 30 a spiral 
gear 31' which meshes with a rack 32' secured. 

ioram 5. . . . . . 

upon operation of motor MP rotary movement is 
imparted to followup shaft 9' and 24', and 
jack shaft if 7. It is also seen that upon opera 
tion of motor M. rotary movement is imparted 
to followup shafts 9 and 24, and to jack shaft 

". . . . . . . . . . . . . . ... . . . . : , - 

shaft it has secured intermediate the ends 
thereof a sprocket wheel 35, which is connected 
by means of a chain 36 to a sprocket wheel 37, 
keyed or otherwise secured to a clutch element ... 
138 rotatably mounted on shaft f 4 (Figs. 1 and 
5). Clutch element 38 is held against axial 
movement by a pair of collars 39 and 40 
secured in any suitable manner to shaft 14. 
Shaft i? 4 terminates at the right hand end 
thereof (Fig. 5) in a circular recess 4 provided 
in a second clutch element f42 secured in any 
suitable manner to a second shaft 43. 

Fig. 5 shows the elements in normal position in 
which position clutch element 44 is out of en 
gagement with elements.f38 and 42. 
element 44 is provided with a circular groove 
f45 disposed intermediate the ends theredf for 
receiving a pair of diametrically opposed studs 
46, 46 extending inwardly from the bifurcated 
end of a shifting lever 47 pivoted intermediate . . 
its ends at 48. Thus, by swinging lever 47 in 
one direction the jaws of elements 38 and 44 . 
engage, and accordingly upon rotations of 
sprocket wheel 137, shaft (4 is also caused to 
rotate. Upon swinging lever 47 in the opposite. 
direction the jaws of elements 42 and 44 be 
come engaged and consequently shaft 4 is con 
nected to shaft 43, and upon actuation of hand . . 
wheel i? 6 or receiver i? 5the said shafts arc cor 
respondingly operated. However, when lever 47 
is swung into the intermediate position, as shown 
in Figs. 1, 2 and 5, shafts f4 and 43 are dis 
connected. Sprocket wheel 37 is also discon 
nected so as to actuate element 38 about its journal on shaft 4. Synchronous receiver if 5, 
however, is at all times connected to the other 
end of shaft i? 4, and upon operation thereof the 
said shaft is caused to rotate. . . . . 

Shaft 43 has also associated therewith a 
limit stop mechanism indicated at 438. Limit 
stop. 43b is of the general type of that shown 
in my Patent No. 2,013,690 to which reference 
may be had for a complete description thereof. 
Suffice it to say that limit stop 1438 is provided 
for the purpose of preventing overtravel of re 
ceiver 5, or hand wheel 6, when clutch ele 
ments 42 and 44 are engaged. 

ressures in the system. This mechanism 

and 53 operating respectively, therein. The 
piston rod 154 secured to piston 52 extends 
through a properly sealed opening in one 
end of cylinder 50. The other end of piston rod 
54 is seculed to a crosshead 55 to the opposite. 
ends of which are secured a pair of guide rods . . . 
f56, 56. Rods 56, 56 extend through aper 
tures provided in the annular flange 57 of cylin 
der 50 and the opposite ends thereof are secured 
to a second crosshead 58. A pair of coil Springs 
f59, 59 encircle rods 56, 56, and extend be-, - . . . . 
tween flange 57 and the inner face of crosshead 
58. The piston rod f 60 for piston (53 is secured 

to a cross head 6 to the outer ends of which 

: Keyed. 

to shaft f4 and disposed between clutch ele 
ments .38 and 42 is a third clutch element 44. 

Clutch 

The control mechanism for pump 29 also in 
cludes means for preventing overloading of the 
electric hotor 57 and associated parts due to ex 
cessive 
includes a fluid motor device 49 comprising a . . . 
pair of cylinders 50 and 5 having pistons f 52. 
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are also secured a pair of guide rods 62, f62. 
These guide rods extend through apertures pro 
vided in the annular fange 63 of cylinder 5?, 
and are secured at their outer ends to a second 
crosshead, 64. A pair of coil springs G5, 65 
extend betwesn annular flange 63 and the in 
ner surface of crosshead 64. The outer erds of 
cylinders 50 and 5 are connected to a pipe 
66 by branch pipes 61 and 68. Pipe fS6 is 

connected to a shuttle valve 69 which in turn is 
connected to pipes 33 and 37 by pipes. 170 and 
II, respectively. Lever 75 is pivoted at 72 and 

the right hand end thereof (Figs. 1 and 2) lies 
midway between the ends of piston rods S4 and 
f60. 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 motor 49, pistons...f5 and 53. 
will move toward each other, thereby engaging 
lever 75 and actuating the same to a central 
position. This actuation of lever 75 causes a 
corresponding adjustment of valve 7 f, which 
conditions motor 69 to actuate the stroke con 
trols 6 of pump 29 toward neutral position, 
thereby reducing the output of the said pump 29. 
The control mechanism for pump. 30, also con 

10 

5 

20 

25 

sists of a fluid motor TT similar to motor 69, 
the valve of which being operatively connected. 
to cam follower (28 by levers 78 and 79. A 
pair of fluid motors indicated at 80 and oper 
able upon a lever 8 is provided to condition 
motor? to adjust the stroke controls of pump 
30 to neutral position in the event excessive 
pressures are developed in the system. Motor 
80 is connected to a pipe 82 by branch pipes. 
(82 and 84, the pipe 82 being connected to a 
shuttle valve f85, which in turn is connected to 
pipes 34 and 38 respectively, by pipes. 86 and 
8. 
The side of differential gearing 27 opposite 

worm wheel f26, is provided with a worm wheel 
188 which meshes with a worm-gear 89 secured 
to a shaft 90. Shaft 90, like shaft it, asso-. 
ciated with the control mechanism for pump 29, 
is adapted to be operated by a synchronous re 
ceiver 9, a hand wheel. 92, or by jack shaft 

30. 

40 

7. Jack shaft. I has secured to the outer. 
end thereof a sprocket wheel 93, which is con 
nected to a sprocket wheel. 94, secured to clutch 
element. 95, loosely mounted on shaft f 90. A 
second clutch element 96 is secured to the shaft. 
97, to which hand wheel. 92 is also secured. 
A slidable clutch element 198, similar to clutch 
element 44, is disposed between clutch elements 
195 and 96, and is adapted to be shifted into 
engagement with either of said last mentioned 
elements by a hand lever 99. 
The control mechanism associated with pump, 

29' also comprises a motor 69 for actuating the 
stroke controls thereof to different positions, of 
adjustment. The valve of motor 69 is opera 
tively connected to the cam follower, 9.3' by 
levers. TT and 88. 
actuated by worm wheel to which meshes with 
a worm gear 3' secured to a shaft fl. Shaft 
f f 4', like shaft. If 4, may be actuated by a 
synchronous receiver f5, a hand wheel if f 6', or 
by jack... shaft 7. Jack shaft T' has pro 
vided intermediate the ends thereof a sprocket 
wheel 35', which is connected to a sprocket 
wheel (37 by a chain 36". Sprocket wheel 37 
is keyed or otherwise secured to... a clutch ele 
ment 38, loosely mounted on shaft 4. A 
clutchelonment 42 is secured to the shaft 43' 
to which hand wheel i? 6' is also secured. A 

50 

60 

The bevel gear 100' is 

5. 
shiftable clutch element 44, similar to the 
clutch element 44, is keyed to shaft f f4 and 
is adapted to be moved into engagement with 
clutch element 38' or 42", by means of a lever 
4T. ... " ... '" . . . . 

The control mechanism for pump 29' has also 
-associated therewith a motor unit 49 for actu 
ating the control mechanism for fluid motor 69. 
to effect an adjustment of the pump controls 
toward neutral position when, the pressure de 
velcped thereby exceeds a predetermined value. 
Motor 49' is connected to a pipe 66' by a pair 
of branch pipes 67 and 68. Pipe 66" is con 
nected to a shuttle valve 69 which in turnis 
connected to pipes 33 and 37 by pipes | TO’ 
and T?’. - , , , or . . . 
The side of the differential gearing 27' asso 

ciated with pump 30 disposed opposite worm 
wheel 26, is also actuated by a worm wheel 
f88, which, in turn meshes with a worm gear. 
189, secured to a shaft 90'. Shaft (90', like 
shaft (90, is adapted to be operated by a syn 
chronous reveiver f91, a hand wheel 92', or by 
jack shaft fil". Secured to the outer end of 
jack shaft II" is a sprocket wheel. 93, which 
is connected to the sprocket wheel, 94'. by a 
chain connection. Sprocket wheel. 94 is se 
cured to a clutch element 95 rotatably mount 
ed on shaft. 90'. A second clutch element 96 
is secured to the opposite end of the shaft 197, 
to which the hand wheel 92 is secured. A 
shiftable clutch element 98 is keyed to shaft. 
90 and is adapted to be shifted into engage 
ment with either of elements. 95 or 96 by 
means of a hand lever 99". . . . . . . . 
The control mechanism for pump 30' has also. 

associated therewith a fluid motor unit f80 for 
actuating the controls for fluid motor 177 to . 
effect an adjustment thereby of the stroke con 
trols of pump 30' toward neutral position when 
the pressure developed thereby exceeds a pre 
determined value. Motor unit 180' is connected 
to a pipe f82 by branch pipes f83 and'? 84, the 
said pipe 82' being connected to a shuttle valve 
(85", which in turn is connected to pipes 34 and 
38 by pipes f86 and 81 respectively. . . . . 
Synchronous receivers 9 and if 5 are con 

nected to the poles 200 and 20 t of a unit selector 
switch 202 by conductors. 203 and 204 respec 
tively. Synchronous receivers 5’ and 19" are 
likewise connected to the poles 205 and 206 of 
switch 202 by conductors. 207 and 208 respec 
tively. Switch 202 is connected to the central 
contacts 209 of a switch 210 by a series of con 
ductors 2 ?. The port side contacts 212 of 
switch 21) are connected to the port side con 
tacts 213 of a third switch 214 by conductors 2 5. 
The starboard contacts. 2? 6 of switch, 2 to are 
connected to the starboard contacts. 27 of 
switch. 2.f4 by conductors 218. The central con 
tacts 2 (9 of switch 214 are connected to a sta 
tion selector switch 220 by a series of conductors. 
22?. The poles 222, 223 and 224 of station selec-. 
tor switch 220 are connected to synchronous 
transmitters 225, 226 and 227 respectively, by 
conduitors 228, 229 and 230. Selsyn trans 
mitters 225, 226, and 227 are connected by gear 
ing 23t, 232 and 233 to hand, wheels. 234,235 

75 

and 235 respectively, which may be positioned 
at different points on the ship. A contact arm. 
2ST is provided on selector switch 220 to enable. 
selection of any one of the steering stations for 
operation. Switch .202 is also provided with a 
contact arm 238 for selecting any one of the 
synchronous receivers 19, if f 5, 15 or 91 for 
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operation. Switch 2 to has connected to the cent 
tral contacts 209 thereof a double-throw switch 
element 239 which is adapted to connect the said 
contacts 209 with contacts 212 or 2 6. The 
central contacts 219 of switch 214 have also 
connected thereto a double-throw switch ele ment 2 adapted to connect the said contacts 
219 with contacts 213 or 2 7. . . . . . . 

Electric current is supplied 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 the contact elements 
209 of switch 210, as shown in Fig. 2. A switch 
243 is provided to connect or interrupt the cir 
cuit, as desired. . . . . . 
From the foregoing description it is thought 

that the structure and operation of my improved 

corresponding adjustment of the sliding blo 

s 

10 

steering mechanism is apparent. However, in 
order to correlate the various elements thereof 
a brief résumé of the operation of the apparatus 
as a whole will now be given. " " - " . . . . . 

Let us assume that it is desired to effect steer ing by manipulation of hand wheel 234 and to 
connect the synchronous receiver 5 associated 
with a 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 
214 is now moved into engagement with contact 
elements 217, while the switch element 239 of 
switch 2fO is moved into engagement with con 
tact elements 216. Contact arm 238 of unit se 
lector switch 202 is now moved in engagement 
with pole 20f thereof. Switch 243 is also closed, 
thereby completing the circuit to the electric 
control system. It is understood that when unit 
Ps is in operation pumping unit P2 is idle, and 
vice versa, when pumping unit P2s is in opera 
tion pumping unit P is idle. The same is true 
of pumping units PIP and P2P; when one of said 
units is in operation the other is idle. 

Let us assume that it is desired to have pump 
ing unit 29 operate motor MP in unison with 
the operation of motor M by pump 29. Lever 
47' is now swung in a clockwise direction (Figs. 
1 and 2 whereby the jaws of clutch elements 

i? 38 and 44' are brought into engagement. Le 

which it was operated by synchronous receiver 
5. The ports of motor 69 are now uncovered 

40 

piston 70 assumes this position the inlet ports are 
again covered, and consequently the said piston 

pump 29 remains on stroke. . . . . ' ' --- : ". . . . . 
Let us assume that the pump has been soad 

ment of valve 7, and consequently causin a. 
of pump 29. Movement of piston To continues 
until the ports uncovered by valve 7 are closed, 
at which time piston, 70 comes to rest and the 

justed as to deliver fluid pressure to pipe 33 and 
suction to pipe 37. Fluid pressure from pipe 33 
now enters the outer end of fluid motor 45 
through pipe 50, shuttle valve 48, and pipe 49; 
thereby causing the parts to assume the position 
shown in Fig. 1. Fluid from pipe 33 now enters 
valve 22 and flows to the outer end of cylinder T 

is of motor M through pipe 24 and to the outer end 
of cylinder 8 through pipe 27: Crosshead 4 of . 
motor M, as well as the rudder 18, is now moved . 
in a counter-clockwise direction. Fluid from cyl 
inders 6 and 9 is now returned to valve 2. 
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 followup shafts "f 9 and 24. 
The followup shaft if f 9, it will be remembered, 
has provided thereon worm a gear 

causes actuation of bevel gear 99. 
2.Inasmuch as bevel gear f00 has now come to 
rest and is held in position through its connec 
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 
and 95 to normal position. This movement of 
cams: 94 and 95 is imparted to cam follower 93 
which, through levers 88 and 77, adjust valve ele 
ment 7 of motor 69 in the reverse direction from 

and fluid from pump 78 actuates piston TO in the 
reverse direction causing actuation of the sliding 
blocks 6 of pump 29 to neutral position. When 

70 comes to rest. 
Upon actuation of fluid motor Ms as justide 

scribed, the rotary motion imparted thereby to 
iver 47 is also swung in a clockwise direction to 

the chain and sprocket connection f34, to jack connect clutch elements 42 and 44, thereby 
connecting limit stop. 43a for operation. Now . 
upon operation of hand wheel 234 current is 
generated in synchronous transmitter 225, which, 
through switch 220, conductors 22 f, switch 24, 
conductors 28, switch 20, selector switch 202, 
and conductors 204 is conducted to synchronous : 
receiver f 15, causing the latter to rotate shaft 
The worm gear 13 secured to shaft (4 now 

rotates worm wheel 10, and consequently bevel 
Inasmuch as the rams 4 and 5 of mo 

tor Ms. at this time are stationary, bevel gear. 
gear f00. 

99 provided at the opposite side of the differen 
tial gear transmission is held stationary. Thus, 
upon actuation of bevel gear 400 as just de 
scribed, a rotary movement is imparted to bevel 
gear 98, which simply rolls upon bevel gear 99, 
thereby swinging supporting member 96, and 
consequently cams 94 and 95, which in turnim 
part translational movement to the cam follower 

- 93. This movement of cam follower 93 tilts levers 
88 and 77, thereby causing an adjustment of the 
valve 7 of fluid motor 69. When this occurs fluid from pump 18 passes through ports provided 
in motor 69, and thereby effects an adjustment, 
of the piston to thereof in the direction of move- 75 

followup shaft 24 is transmitted by means of 
is shaft fil". The rotary motion thus imparted to 
jack shaft. If T is now imparted to shaft. 4'...of 
the control mechanism associated with pump 29 
through the chain and sprocket connection be 

imparted to shaft 4'. 
tween said shafts. Inasmuch as clutch elements 
f38' and 44' are engaged rotary movement is 

This movement of shaft 
14 causes actuation of the worm gear 13'se 

cured thereto, which in turn actuates worm wheel 
if 0 and consequently bevel gear 100 of the dif 
ferential gearing which through the cams oper 
iated thereby effects a translational movement of 
cam follower 93. This movement of cam fol 
lower 93' is imparted to the valve of fluid motor 

0. 

from which it discharges to the outer ends of 
cylinders 6 and 9", through pipes 23 and 28, 
causing crosshead 4 and consequently rudder 

69 through levers' 88 and 77', causing adjust 
ment of the stroke controls of pump 29. 

: Pump 29' has now been adjusted so as to de 
liver fluid to pipe 37', and suction to pipe 33". 
The fluid so delivered to pipe 37' enters valve 2 

8 to move in a counter-clockwise direction. 
The fluid in cylinders 7 and 8' is now conducted 
to valve 22 through pipes 24' and 27 respective 
ly, from which it flows back to pump 29 through 

- f8 which 

meshes with worm wheel fo9, and consequently 
the rotary movement imparted to this shaft 

... . 

a 
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pipe 33". Upon Operation of fluid motor MP ro 
tary motion is imparted to followup shafts f 9 
and 24. By this action of followup shaft 9 
the worm gear f8 secured to the outer end 
thereof causes actuation of worm wheel 09", 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 TT adjusts the valve of fluid motor 69 to 
normal position, which in turn conditions the 
latter to actuate the controls of pump 29 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 8', the fluid motors 49 and 
49' 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 52 and 53 of fluid motor 49 move toward 
each other, thereby centering lever 75, which in ; 
turn adjusts valve 7 toward normal position. 
Piston 7 O now actuates the stroke control 61 of 
pump 29 toward neutral. When lever 75 is oper 
ated in this manner bell-crank lever 77 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 the springs 89 and 90, 
which constitute the resilient fulcrum therefor. 
The stroke controls of pump 29' are also adjusted 
toward neutral position in a similar manner by 
the operation of fluid motor f49. 
In the event it is desired to have pump 30 

operate motor MP during operation of motor M 
by pump 29, clutch element 44' is moved out of 
engagement with element 38', while the clutch 
element 98' 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 95', thereby operatively connecting 
shaft 90' with jack shaft fl'. Now upon oper 

() 

15 

2.5 

3) 

ation of motor MS rotary motion will be imparted 
to shaft 90, and consequently to the worm gear 
f89' secured thereto through followup shaft 24, 
chain and sprocket connections 34, jack shaft 

T', and chain and sprocket mechanism 93 
and 94'. When clutch elements 95" 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 9 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, fluid pressure may be de 
livered to pipe 34 or 38, as the case may be. 
When this occurs valve elements 4 and 42 of 
valves 2 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 53, 
shuttle valve 52, and pipes 54 and 55. If it is de 
sired that pump 29' shall operate motor MP, 
while pump 30 operates motor MS, clutch ele 
ments 38' and 44' are engaged, and the Opera 
tion previously described is repeated. 

45 

5 

5 

(5 

...) 

If, on the other hand, it is desired to employ 
pump 30' for actuating motor MP, clutch ele 
ments (38' and 44' are disengaged, and clutch is 

7 
elements 95 and 98', associated with the con 
trol mechanism for pump 30 are engaged. 

If it is desired to connect, for example, syn 
chronous receiver ? 5' 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. 
20 and 24, respectively, are moved into engage 
ment with contact elements 22 and 23. Now, 
upon operation of hand wheel 234, for example, 
rotary motion is imparted to synchronous re 
ceiver 5 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 foll 
lowup shaft 9' and 24". By virtue of the con 
nection of followup shaft 9' with the gearing 
for adjusting can 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 24' is transmitted to jack shaft. 7. 
by the chain and sprocket connection 133. In 
asmuch as clutch elements 38 and 44 are now 
engaged, he rotary movement so imparted to 
pack shaft is imparted to shaft. 4, thereby 
causing actuation of worm, gear f3, which in 
turn actuates worm wheel 10, and bevel gear 
f00. By this action, as previously described, the 
valve of fluid motor 69 is properly adjusted, 
which in turn conditions the piston 70 for opera 
tion, which in turn adjusts the stroke control 6 
of pump 29 to on-stroke position. Pump. 29 now 
delivers fluid pressure to motor Ms. .. 
Upon operation of motor MS rotary motion is 

imparted to followup shaft il 9, which is trans 
mitted to bevel gear '99 through worm gear 8 
and worm wheel t09, thereby causing cam foll 
lower 93 to actuate the valve T of motor. 69 to 
neutral position, and thereby effect adjusting of 
the stroke controls 6 of pump. 29 to neutral po 
sition, as previously described. . . , 
In the event that it is desired to condition 

pump 30 for operation during operation of pump 
29, clutch elements (95 and 98 of the control 
mechanism, for pump 30 are moved into engage 
ment. The followup shaft 24' will now transmit 
motion to shaft 90 which in turn adjusts the 
valve associated with fluid motor 77 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 MS as pre 
viously described. 
Upon operation of motor MS the operation of . 

the followup shaft 24 asscciated therewith by 
virtue of the worm gear 125 secured thereto 
causes actuation of the differential gearing 27 in 
the reverse direction, to return cam follower (28 
to its previous position of adjustment. This 
movement of can follower 28, is transmitted to 
the valve of fluid motor 77, 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, 26. Now: 
upon operation of hand wheel 234, for example. 
adjustment of the stroke controls of pump 30' is 
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effected, as previously described in connection - 
with the description of pump-29. . . . . 

is followed if it is desired to effect manual steers 

ciated with the control mechanism for pump. 29. 
To connect handwheel. If 6 for operation, lever 

The control mechanisms for pump. 29 or 30: 
may be connected so as to condition either of sai 
pumps: for operation, during: operation of pump; 5 
30- by simply, manipulating the clutches, previ 
ously described. If it is desired to operate pump 
29 in conjunction with pump. 30, clutch elements: 
f38; and .f44: are engaged by the operation of 
lever, 47: If, on the other hand, it is desired toil) 
have pump 30 operatein conjunction with pump 
30', clutch elements. 95 and 98 are: engaged 
by manipulation of lever 199: It therefore is seen 
that:a: highly flexible control system has been 
provided, whereby either one of the starboard 15. 
units Pissor. P2S may operate in conjunction with 
eithers of the portunits. Pip' or: P2P. : . . . . . . . 

In the eventitis: desired to effect steering with 
out the use of the electrical system just described: 
switch: 239;is opened: If it is desired, for ex-20. shown in Figs: 1. and 2: .. ample;to effect steering by manipulation of hand: 
wheel i? 6&associated with...the control, unit, for: 
pump. 29, clutch: elements. 42 and 44 are en 
gaged, thereby connectingshafts: 43 and f4 for. 
operation. Now upon movement of hand wheel; 2 5 
f6 in either direction, worm gear 3:is rotated, 
which causes operation of bevel gear 100, as pre 
viously described, which through the differential 
gear, cam follower 93, and levers, 88, and TT, 
causes adjustment of valve:Tl of motor. 69, where.-: 30. 
upon the sliding blocks 6ts of pump 29. are actus 
ated to on-stroke: position. The same procedure. 

ing by manipulation of: hand; wheel i? 6' asso 
3. 

97' is so operated as to move clutch element 44'. 
into engagement with clutch element: 42'. Man 
ual steering may also be effected by manipulation 
of hand wheel. 92 associated with the pump con- 40 
trols for pump 30 by simply engaging clutch ele 
ments: f983 and f 96. Manual steering may also 
be effected from hand wheel. 92', by simply, en 
gaging clutch elements: 96 and 98'. . 

may be employed in certain installations. 

Toi condition pump. 29 for operation with 45 
pump 29 under these conditions... clutch: element 
f44 is moved into engagement, with clutch ele 
ment. 38' as previously described: If it is de 
sired to operate pump 30' in conjunction with 
pump. 29, clutch elements: 95 and f 98 are en- it 
gaged. Pump. 29 or pump 30 may also be con 
ditioned to operate in conjunction with pump 
29' 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 which enables steering from a 
multiplicity of sources. By interconnecting the 
controls of one unit with those of another unit, 
the effort required to adjust the controls is re 
duced to a minimum. It is also seen that in the 5t. 
event of injury to the electrical control system 
steering may be effected manually. 

Fig. 9 shows an alternative construction which 
r 

this: construction-the-fluid motors for adjusting 
the stroke control elements of the pumps are: 
eliminated. In this construction it will be ob 
served that a pump. 298 is driven; by an electric 
motor 57, both of which being mounted upon at 
Supply or makeup.: tank, 59. The sliding blocks. 
6 fat are connected to a crosshead 668 which in 
turn: is connected to one end of a rod 250. The 
other end of rod 250 is pivotally attached to the 
left-hand end of a lever 75a and to the outer 75 

- 668 by branch: 

9 is generally similar to that associated 

follow.... 

fluid motor, a second pump for: actuating said: 

is . 
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end of the arm 76% of a bell-cranklever 77a. Thes 
other arm of bell-crank lever 77a is pivotall 
connected to one end of a lever 88 pivoted inte 
mediate its ends upon a pair of coil springs: 89. 
and 90s. The other end of lever. 88a is pivotally 
attached to the outer end of a rod. 92 secured: 
to and extending outwardly from a cam follower. 
93. Cam follower 93a is actuated by main and 

secured to one end of a, followup shaft (9. 
Bevel gear. 100 may be. actuated by a worm. 
wheel; if 0 which meshes with a worm gear. 113 
secured to a shaft, 14. Shaft it 4 may be a 
tuated by a synchronous receiver. ft 5a, and also: 
by a hand, wheel (not shown), secured to shaft. 
f43, or by a jack shaft fila, as is the case of . 
the control elements associated with pump. 29. 

Lever 75 may also be actuated by a safety 
mechanism comprising the fluid motor. 49, the 
opposite ends of which being connected to a pipe: 

ipes f67; and 68. Pipe 664. 
in turn is connected to a shuttle valvet 69a, which, 
in turn may be connected to the pipes. 33a and 37a 
leading from pump. 293 by pipes. 70; an 
Thus upon operation of cam follower. 
direction, the sliding: blocks: 618 of pump 2 
directly actuated through levers-88. and 
pointed out before, the mechanism shownii 
pumps: previously described; except... tha 
power means for actuating the:sliding:block 
on-stroke position are eliminated. This mech 
anism is... of a simplified construction and may 
be used to advantage-in installations. where: the: 
force required to place the pump on stroke. 
'atively. Small." 

While the embodiments of the invention here. 
in described are admirably adapted to fulfill: ther 
objects: primarily stated, it is to be understood 
that: it is not intended to ; limit: the invention. 
thereto, since it may be embodied in otherforms 
all coming within the scope of the claims which: 
What is claimed is: 
1. In a device of the class described, the com. . . . . 

bination of a fluid motor, power means for ac 
tuating said: motor, a second fluid motor a sec 
Ond power means for actuating said second fluid 
motor, means operated by said second fluid mo 
tor for controlling the operation of said first, 
mentioned power means, and means: operated by: 
said first mentioned fluid motor for controlling. 
the. Operation of said, second mentioned: power 
leans. . . . . . . . . . . ', . . . . . . . . . . . 
2. In a device of the class: described, the com 

bination of a fluid motor, a pump for actuating: 
said fluid notor, controls means for said, pump. 
for controlling the operation thereof, as second 

second motor, control means for said second 
pump, means actuated by said, first mentioned. 
motor for adjusting the controls of said second 
mentioned pump, and means actuated by the - 
eration of said second mentioned fluid motor 
adjusting the controls of said first mentioned 
pump. . . . . . . . 

3. In a device of the class described, the com 
bination of a fluid motor, a pump for actuating 
Said fluid motor, followup mechanism actuated by: 
Said motor, a second fluid motor, a pump for ac, 
tuating said second fluid motor, a followup mech 

s 
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anism operated by said second motor, means op 
'erated by said first mentioned followup mecha 
inism for controlling the operation of said second 
pump, and means operated by saids second fol 
lowup mechanism for controlling the operation of 
said first mentioned pump. . 
4. In a device of the class described, the com 

bination of a fluid motor, a plurality of inde 
pendently operable pumping units adapted to 
operate said fluid motor, followup mechanism 
operated by said fluid motor, a second fluid mo 
itor, a plurality. of independently operable pump 
ing units: adapted to operate said, Second fluid 
motor, a second followup mechanism actuated by 
said secondifluid motor, means actuated by said 

'first mentioned followup mechanism for control 
ling the operation" in any of said second men 
tioned pumping units, and means actuated by 
said:secondimentioned followup mechanism for 
controlling the operation of any of said first. 
mentioned pumping units. 

5. 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 
control; means for each of said pumping units, a 
second fluid motor, a second pair of pumping 
'units adapted to actuate said second fluid motor, 
independent control means for, each of said sec 
ond pumping units, means operated by saidsec 
-ondifluid motor for controlling the operation of 
either...of said first mentioned pumping units, and 
means: operated by said first mentioned fluid-mo 
tor. for controlling the operation of either of said 
secondimentioned pumping units. 

6...In a device of the class described, the com 
bination of a fluid motor, a pump for actuating 
said motor, control mechanism for said, pump 
for controlling the stroke and direction of dis 
chargethereof, followup means between said mo 
?tor and said 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 and direction...of 
dischargethereof, followup.means. between said 
second's motor...and said second control mecha 
inism for returning the controls of said second 
pumptor eutral position, and means for opera 
itively connecting said first mentioned followup 
means to said secondmentioned 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. 

7. In a device of the class described, the com 

5 
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for conditioning said second mentioned control 
mechanism for Operation by said first mentioned 
followup, mean S. 
38. In a device of the class described, the combi 

nation of a fluid motor, a pump for actuating said 
motor, control mechanism for said pump for con 
trolling the stroke and direction of discharge 
*thereof, followup means between said motor and 
said control: mechanism for actuating said pump 
to neutral position, a second fluid motor, a pump 
for controlling the operation of said second motor, 

it control mechanism for said pump for controlling 
the stroke, and direction of dischargethereof, 
followup.means: between said second motor and 

3 said second control mechanism for returning the 
controls, of said pump to neutral position, and 

I means for operatively connecting said first and 
Secondimentioned followup means to said second 
and first mentioned control mechanisms, 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 
bination of a fluid motor, a pump for actuating 
said motor, control mechanism for said pump for 

5: controlling the stroke and direction of discharge 
Othereof, followup means between said motor and 
said control mechanism for actuating said pump 
to neutral position, a second fluid motor, a pump 
for controlling the operation of said second motor, 

30 control mechanism for said pump for controlling. 
the stroke and direction of dischargethereof, 
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 said second 

40": 

and first mentioned control mechanisms, whereby 
the operation of either of said motors effects a 
corresponding 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 described, the com 
bination of a fluid motor, a pump for actuating 
Said motor, stroke adjusting means for said 

5 pump, control mechanism operatively connected 
to Said stroke adjusting means for controlling 
the stroke and direction of discharge of said 
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bination of a fluid motor, a pump for actuating . 
said motor, control mechanism for said pump for 

- controlling the stroke and direction of discharge 
thereof, followup means between said motor and 
said 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 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 men 
tioned followup.means to said second mentioned, 
control mechanism whereby upon operation of 
said first mentioned motor said second mentioned 
pump is: actuated to on-stroke position, thereby 

- effecting operation of Said. Second mentioned 
motor, and means including a clutch mechanism 

pump, said control mechanism including a differ 
: ential mechanism, followup means connecting 
said fluid motor to one side of said differential 
mechanism, a second fluid motor, a second pump 

! for actuating said second fluid motor, control 
means for said second pump, followup means 
connecting said second fluid motor to said con 
trol means of said second pump, manual means 
adapted for connection with the opposite side 
of said differential mechanism, connecting means 
also connecting said second followup means to 

60 
said opposite side of said differential mechanism, 

i and clutch means adapted to connector discon 
..nect either said manual means or said connect 
3ing means from the said opposite side of said 
differential mechanism. - - - - -, ' 

11. In a device of the class described, the con 
bination of a fluid motor, a pump for actuating 
said motor, stroke adjusting means for said 
pump, control mechanism operatively connected 
to said stroke adjusting means for controlling 
the stroke and direction of discharge of said 
pump, Said control mechanism including a differ 
ential mechanism, a shaft, gearing connecting 
said shaft to one side of said differential mech 

5 

anism, power means operatively. connected to 
said shaft, a second fluid motor, a second pump 
for actuating said last mentioned fluid motor, 

  



1o 
control means for said second pump, followup 
means connecting said second fluid motor to said 
control means, normally inoperative means con 
necting said followup means to said shaft, nor 
mally inoperative manual means for actuating . 
said shaft, clutch means adapted to connector 
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 mechanism by said power 

i. means, said manual means, or said first men 
tioned followup means, said mechanism is re 
turned to normal position by said second men 
tioned followup means. . . . . . 

5 predetermined value. 
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second mentioned followup means, and addi 
tional means operable upon said valve for ac 
tuating the same toward neutral position shou. 
the pressure developed by said pump exceed a 

14. In a device of the class described, the com 
bination of a fluid motor, a plurality of pumping 
units adapted to actuate said fluid motor, valve 
means disposed between said pumping units and 
fluid motor for selecting one of said pumping 
units for operation, independent 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 
operation of said pump by said power means, said 
pump is returned to neutral by operation of said 12. In a device of the class described, 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 controlling the 
stroke and direction of discharge Of said pump, a 
valve for controlling the operation of said servo 
motor, a differential mechanism, means opera 
tively connecting said valve to said differential 2 5 
mechanism, a shaft, gearing connecting said 

20 

followup means, a second fluid motor, a plurality 
... of pumping units adapted to actuate said second . 

fluid motor, independent control means for each 
of said second pumping units for controlling the 

shaft to one side of said differential mechanism, normally inoperative power means operatively. 
connected to said shaft, a second fluid motor, a second pump for actuating said last mentioned: 
fluid motor, control means for said pump, fol 
lowup means connecting said second fluid motor 
to said last mentioned control means, normally 
inoperative means, connecting said followup 
means to said shaft, normally inoperative manual 

30 
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means for actuating said shaft, clutch means 
adapted to connect or disconnect either said nor 
mally inoperative means or said manual means 
from said shaft, and followup, means connecting 

side of said differential mechanism, whereby up 
on operation of said differential mechanism by 
said power means, said manual means, or said 
first mentioned followup means, said differential 
mechanism is r 
second mentioned followup means. 13. In a device of the class described, the com 

eturned to normal position by said 

clutch means for rendering effective or ineffec 
said first mentioned fluid motor to the opposite. 40. 

stroke and direction of discharge thereof, each 
of Said control means comprising power means 
for initially adjusting the stroke of its respective 
pumping unit, followup means disposed between 
said second motor and each of said second pump 
ing units for effecting movement of the control 
means therefor to neutral position after adjust 
ment thereof by said power means, selector 
means for selecting any one of said power means 
for operation, means operated by the followup 
means associated with said first mentioned motor for actuating the control means associated with 
any one of said second mentioned pumping units, 
and means actuated by the followup means asso 
ciated with said second mentioned motor for operating the control means associated with any 
one of said first mentioned pumping units, and 
tive the operation of the control means associated 
with any of said pumping units by said followup 
means. . 

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 controlling the 

15. A steering mechanism for ships compris 
ing, a pair of rudder operating motors, one or 
more pumps for operating one of said motors, one 
or more pumps for operating the other of said 
motors, independent control means for each of 
said pumps for controlling the stroke and direc 
tion of discharge thereof, a synchronous receiver 
operatively connected to each of said control 
means for actuating the same to different posi 

stroke and direction of discharge of said pump, 
a valve for controlling the operation of said servo 
motor, a differential. iiiechanism, means oper 
atively connecting said valve to said differential 5: 
mechanism, a shaft, gearing connecting said shaft 
to one side of said differential mechanism, nor 
mally inoperative power means operatively con 
nected to said shaft, a second fluid motor, a 
second pump for actuating said last mentioned 
fluid motor, control means for said pump, fol 
lowup means connecting said second fluid motor 
to said last mentioned control means, normally 
inoperative means connecting said followup 
means to said shaft, normally inoperative manual 
means for actuating said shaft, clutch means 
adapted to connect or disconnect either said nor 
mally inoperative means or said manual means 
from said shaft, followup means connecting said 
first mentioned fluid motor to the opposite side 
of Said differential mechanism, whereby upon 
operation of said differential mechanism by said 
power means, said manual means, or said first 
mentioned followup means, said differential 
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tions of adjustment, a selector switch for select 
ing any one of said synchronous receivers for 
operation, a plurality of synchronous transmit 
ters for operating said synchronous receivers, and 
a selector switch for selecting any one of said 
synchronous transmitters for operation. . . 

16. 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 

0 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 
operation of the fluid motor of the portunit the 

mechanical is returned to normal position by said 75 pump of the starboard unit is correspondingly 
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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 
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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 powe 
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 control 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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