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UNITED STATES 

1969,736 

PATENT OFFICE 
1969,736 

AUTOMATIC BY-PASS FOR, HYDRAULC 
MECHANISMS 

Ralph Erling, Alexandria, Wa. 
Application March 8, 1933, Serial No. 660,071 

12 Claims. 

(Granted under the act of March 3, 1883, as 
(C. 60-52) REISSUED 

amended April 30, 1928; 370. O. G. 757) 
This invention relates to mechanism for con 

trolling hydraulic power apparatus used for mov 
ing a ship's rudder to prevent injury thereto by 
the rudder yoke being moved against the hard 
over stopS under power. 
An object of this invention is to prevent the set 

ting up of destructive stresses in the rudder mech 
anism when the rudder has reached the hard Over 
position. 
A further object is to prevent overloading of 

the steering gear motor by forcing the rudder 
against the hard over stops, which overloading 
would cause the motor circuit breakers to Open 
and result in loss of steering control. 
In the drawings: 
Fig. 1 is a schematic assembly view of one form 

of my invention in which are utilized four rams 
and cylinders with automatic by-pass control on 
the cylinders in which one pair of rams operates; 

Fig. 2 is in general similar to Fig. 1, but the 
by-pass connects one cylinder of each of two pairs 
of cylinders; 

Fig. 3 shows my invention applied to a mecha 
nism comprising but one pair of cylinders. 
In Fig. 1 the rudder 4 is mounted on a rudder 

post 5 to which is connected a crosshead 6, the 
hard over stops7 being provided to prevent move 
ment of the rudder beyond the maximum rudder 
angle. The power mechanism for operating the 
rudder comprises rams 8, 9, 10 and ill operable in 
cylinders 12, 13, 14 and 15, respectively. While 
the rams 8 and 9 and rams 11 and 10 may COIl 
stitute a single member, yet for purposes of facil 
ity of description, they are designated as separate 
members connected together. Rams 8 and 9 are 
connected to one end of crosshead 6 by a link 16 
and rams 10 and 11 are connected to the other 
end of the crosshead by a link 17. 
The continuously operating variable delivery 

pump 18, driven by motor 19, supplies liquid un 
der pressure to two of the cylinders and with 
draws liquid from the other two cylinders. As 
shown in Fig. 1, wherein the arrows indicate di 
rection of flow of the liquid and the consequent 
movement of the rams, the yoke and the rudder, 
the rams 11 and 8 are being acted upon by liquid 
under pressure discharged from pump 18, while 
the liquid is being returned to the pump from 
cylinders 13 and 14. 

Cylinders 12 and 13 are connected together by 
a pipe 24, at the ends of which are disposed valves 
25 and 26 that are loaded by means of Springs 27. 
Each of these valves is adapted to be pressed 
against its seat by positive pressure in the cylin 
der adjacent thereto but will be unseated by liquid 

under pressure in pipe 24. Stems 28 and 29 are 
connected to valves 25 and 26 respectively and 
extend through apertures 30 in a lug 31 carried 
by rams 8 and 9, there being a head 32 Secured 
to the Outer end of each of said stems. 
The operation of the device is as follows: The 

liquid under pressure passes from pump i8 
through pipes 20 and 21 to cylinders 15 and 12, 
respectively, moving the rams in the direction 
indicated by the arrows and turning rudder 4 in 
the clockwise sense. Shortly before the rudder 
reaches hard over stop 7, the lug 31 contacts head 
32 on valve stem 28 and opens valve 25, thereby 
permitting the liquid under pressure to flow from 
cylinder 12 through pipe 24 to valve 26 which is 
unseated thereby and so permits the liquid to 
flow into cylinder 13, thus equalizing the pres 
sures upon the rams 8 and 9. Also, since cyl 
inder 4 is connected to cylinder 13 by pipes 22 
and 23, the preSSures in cylinders i4 and 15 Will 
be equalized. It is obvious that this equalization 
of pressures in all the cylinders will check the 
movement of the rams and stop the rudder before 
it is forced against stops 7. To Swing rudder 4 in 
the opposite direction to that indicated in Fig. 1, 
the direction of operation of pump 18 would be 
changed to discharge through pipes 22 and 23 to 
cylinders 13 and 14 and to return the liquid from 
cylinders 12 and 15 to the pump, in which case 
the lug 31 would open valve 26 to equalize the pres 
Sures in the several cylinders. 

If the rudder is swung in the direction indi 
cated by the arrow in Fig. 1 when the ship is going 
astern the liquid is forced into cylinders 12 and 
15 through pipes 21 and 20, respectively, but at 
relatively small pressure since the rams are being 
moved in the direction of the arrows by Water 
pressure on the rudder and the liquid in cyl 
inders 13 and 14 is under greater pressure than is 
that in cylinders 12 and 15. As the rams move, 
the lug 31 contacts the head 32 on stem 28 which 
unseats valve 25 and permits the liquid to flow 
through pipe 24 to valve 26 which, however, is not 
unseated due to the pressure in cylinder 13 being 
greater than that in cylinder 12. The liquid in 
cylinders 13 and 14 acts as a cushion and permits 
the rudder to move slowly into contact with stops 
7, which releases the pressure from the liquid in 
cylinders 13 and 14 and permits the pump to build 
up pressures in cylinders 12 and 15 sufficiently to 
open the valve 26. As the valve 25 is being held 
open through contact of lug 31 with the head 32 
on stem 28, all the cylinders are connected to 
the pump and are subjected to equal positive pres 
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2 
sures which hydraulically locks the steering gear 
and prevents further movement of the rudder. 
The embodiment of my invention shown in Fig. 

2 is very similar to that in Fig. 1 except that the 
cylinders 12' and 14' are connected together by a 
pipe 24' instead of connecting the cylinderS 12' 
and 13 and each pair of rams carries a lug 3' to 
actuate the valves 25' and 26'. The operation is 
generally similar to that of Fig. except that the 
pressure released fron cylinder 12' is transmitted 
to the suction cylinder 14 of the other pair of 
rams instead of to the suction cylinder 13 of the 
same pair of rams. The parts in Fig. 2 which are 
unchanged in their operation as compared with 
those in Fig. 1 and are similar thereto are given 
the same reference characters as in Fig. . 

in Fig. 3 the rudder 4 is connected by means of 
a crosshead 33 to rams 34 and 35 in cylinders 36 
and 37. These cylinders are connected together 
by a pipe 38 controlled by valves 39 and 40 which 
are adapted to be opened by contact of lug 41 with 
the heads 42 on valve stems 43. The liquid under 
pressure is transmitted from pump 18 through 
pipes 44 and 45 to the cylinders 36 and 3, respec 
tively. The operation of this form of ny inven 
tion is believed to be sufficiently clear from the 
description of Fig. 1 since it is in a respects the 
same as Fig. 1 except that but one pair of cyl 
inders is used instead of two pairs. 

It will be understood that the above descrip 
tion and accompanying drawings comprehend 
only the general and preferred embodiment of Iny 
invention and that various changes may be made 
therein within the scope of the appended claims. 
without sacrificing any of the advantages of this 
invention. 

The invention described herein may be mant. 
factured and used by or for the Government of 
the United States of America for governmental 
purposes without the payment of any royalty 
thereOn. 

I claim: 
1. In combination, a rudder post, a crosshead 

connected thereto, four cylinders arranged in 
pairs, said pairs being parallel and the cylinders 
in each pair being aligned, rams connected in 
pairs and disposed to be operable in said cylin 
ders, means connecting said rams to the CrOSS 
head, a pump to supply liquid under pressure, 
means connecting said cylinders to the pump to 
apply pressure in one cylinder of each pair and 
section in the other cylinder of each pair, the 
connections being such that the forces exerted on 
said crosshead due to the said positive pressure 
are additive, a pipe connecting one cylinder of 
one pair to the other cylinder of the same pair, a 
lug carried by the rams operating in the cylinders 
of the last mentioned pair, a valve adapted to 
close each end of said pipe and disposed to be 
moved to closed position by pressure in the 
adjacent cylinder, a loading Spring acting On 
each valve, a stem connected to each valve and 
passing through an aperture in said lug and 
means on each stem adapted to be contacted by 
said lug to unseat one of said valves Substantially 
at the end of movement of the ram in a direction 
away from such valve. 
2.In combination, a rudder post, four cylin 

ders arranged in pairs, said pairs being parallel 
and the cylinders in each pair being aligned, 
rams connected in pairs and disposed to be oper 
able in said cylinders, means connecting Said 
rams to the post, a pump to supply liquid under 
pressure, means connecting said cylinders to the 
pump to apply pressure in one cylinder of each 

1969,786 
pair and suction in the other cylinder of each. 
pair, the connections being such that the forces 
exerted on said crosshead due to Said pressures 
are additive, a pipe connecting one cylinder of 
one pair to the other cylinder of the same pair, 
a lug carried by the rams operating in the cylin 
ders of the last mentioned pair, a valve adapted 
to close each end of said pipe and disposed to be 
moved to closed position by pressure in the ad 
jacent cylinder, a loading spring acting on each 
valve, a stem connected to each valve and passed 
through an aperture in said 1ug and means On 
each stem adapted to be contacted by said lug to 
unseat the valve substantially at the end of 
movement of the ran in a direction away from 
the respective valve. 

3. In combination, a rudder post, four cylinders 
arranged in pairs, said pairs being parallel and 
the cylinders in each pair being aligned, rams 
operable in said cylinders, means connecting said 
rams to said post, a pump to supply liquid under 
pressure, means connecting said cylinders to the 
pump to apply pressure in cine cylinder of each 
pair and suction in the other cylinder of each 
pair, said connection being such that the forces 
exerted on said post are additive, a pipe connect 
ing the pressure cylinder of one pair to the Suc 
tion cylinder of the other pair, a valve disposed 
to close each end of said pipe, a loading Spring 
acting upon each valve, an apertured lug carried 
by each pair of said rans, a sten connected to 
each valve and extending through an aperture 
in the adjacent lug and a, member on each of 
Said stems adapted to be contacted by the re 
spective lug to open the valve Substantially at the 
end of movement of the rams away from the 
wave. 

4. In combination, a rudder post, a pair of Op 
posed aligned cylinders, connected rams oper 
able in Said cylinders, means simultaneously to 
apply pressure to One cylinder and suction to the 
other cylinder, a pipe adapted to connect said 
cylinders directly, a valve disposed to close each 
end of Said pipe and adapted to be seated by 
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pressure in the adjacent cylinder, a loading 20 
spring acting upon each valve, an apertured lug 
carried by said ram, a stem connected to each 
valve and extending through an aperture in said 
lug, means On each stem to be contacted by said 
lug to unseat a valve substantially at the end 18 
of movement of the ran away from such valve 
and means operatively connecting said rams to 
said post. 

5. In combination, a plurality of pairs of cylin 
ders, the cylinders in each pair being opposed and 80 
aligned, a ram operable in each cylinder, the 
rams in each pair of cylinders being connected, a 
pump connected to apply simultaneously pressure 
to One cylinder of each pair and suction to the 
other cylinder of each pair, a pipe connecting one 
positive pressure cylinder to a Suction cylinder, a 
valve disposed to close each end of said pipe and 
means operable by a ram. Substantially at the 
limit of its movement away from a valve to open 
the valve adjacent said pressure cylinder. 

6. In combination, rudder post, a pair of cyl 
inders, connected rams operable in said cylinders, 
means simultaneously to apply pressure to one 
cylinder and Suction to the other, a pipe adapted 
to connect said cylinders directly, a valve dis 
posed to close each end of said pipe and adapted 
to be seated by pressure in the adjacent cylinder, 
an apertured lug carried by said ram, a stem 
connected to each valve and extending through 
an aperture in Said lug, means on each stem to 
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be contacted by said lug to unseat the valve sub 
stantially at the end of movement away from 
Such valve and means operatively connecting said 
rans to Said post. 

7. In combination, a plurality of pairs of cyl 
inders, a ran operable in each cylinder, the rams 
in each pair of cylinders being connected, a pump 
connected to apply simultaneously pressure to 
One cylinder of each pair and suction to the other 
cylinder of each pair, a pipe connecting one posi 
tive pressure cylinder to a suction cylinder, a 
valve disposed to close each end of said pipe and 
means operable by said ram substantially at the 
end of its movement away from the valve to open 
the valve adjacent a pressure cylinder. 

8. In combination, a rudder post, a pair of cyl 
inders, a ram operable in each cylinder, means 
to apply simultaneously pressure to One cylinder 
and suction to the other, a pipe connecting said 
cylinders, a valve disposed to close each end of 
Said pipe adapted to be moved toward its seat 
by pressure in the adjacent cylinder but to be 
unseated by pressure in said pipe, a stem con 
nected to and extending from each valve, means 
to act upon said stem to unseat the valve adja 
cent the pressure cylinder when the ram in the 
pressure cylinder is near the limit of its outward 
movement and means operably connecting said 
means to Said post. 
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9. In a device of the class described, a plurality 
of pairs of cylinders, a ram operable in each cyl 
inder, the rams in each pair of cylinders being 
connected, a pump connected to apply pressure 
to one cylinder of each pair and suction to the 
other cylinder of each pair, a pipe connecting 
the cylinders of One pair, a valve disposed to 
close each end of said pipe and adapted to be 
moved against its Seat by pressure in the adja 
cent cylinder but to be unseated by pressure in 
Said pipe and means actuatable to unseat the 
valve adjacent the cylinder in which the pres 
sure is acting when the ram therein is near the 
limit of its outward movement therefrom. 

10. In a device of the class described, a pair of 
cylinders, a ram Operable in each cylinder, said 

3 
rams being connected together, means to apply 
pressure to one cylinder and suction to the other 
cylinder, a pipe connecting said cylinders, a valve 
disposed to close each end of said pipe and adapt 
ed to be moved against its seat by pressure in the 80 
adjacent cylinder but to be unseated by pressure 
in Said pipe and means actuatable to unseat the 
valve adjacent. the cylinder in which the pres- - 
Sure is acting when the ram therein is near the 
limit of its outward movement. 85 

11. In a device of the class described, a rudder 
post, a plurality of cylinders, a ram operable in 
each cylinder, means to apply pressure to cer 
tain of said cylinders and suction to the others 
thereof, means connecting all of said rams to 90 
Said post in such manner that the forces exerted 
thereon by all the rams subjected to pressure 
at any given time are additive, means connecting 
each pressure cylinder with a suction cylinder, 
Said last mentioned means being adapted to 95 
transmit pressure between said cylinders, a valve 
disposed to close each end of Said means and 
adapted to be seated by pressure in the cylinder 
adjacent thereto and means operable by move 
ment of the ram in such adjacent cylinder away 100 
from the respective valve to unseat such valve 
as such ram approaches the limit of the Said 
movement. 

12. In a device of the class described, a movable 
member, a plurality of cylinders, a ram operable 105 
in each cylinder, means to apply pressure to 
certain of said cylinders and suction to the others 
thereof, means connecting all of said rams to said 
member in such manner that the forces exerted 
thereon by all the rams Subjected to pressure 10 
at any time are additive, means connecting each 
pressure cylinder with a suction cylinder, said 
last mentioned means being adapted to transmit 
pressure between said cylinders, a valve disposed 
to close each end of said means and adapted to 15 
be seated by pressure in the cylinder adjacent 
thereto and means operable by movement of the 
ram in such adjacent cylinder away from the 
respective valve to unseat such valve. 
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