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SPECIFICATION forming part of Letters Patent No. 630,973, dated August 15, 1899.
| . Application filed Octq'be? 3,1898, Serial No. 692,406, (No model.)

1o all whom it nmay concermn: }
Be it known that I, JORGEN CHRISTENSEN,;
a citizen of the United States, residing in the
city and county of San Francisco, State of
California, have invented an Improvement in
Liquid-Balance Rudder-Governors; and 1
hereby declare the following tobe a full, clear,
and exact deseription of the same. .
Myinvention relates toa governor forships’
rudders. . 3 |
It consists, essentially, in a novel arrange-
ment of a cylinder or cylinders with piston
movable with relation thereto, a piston-rod
connecting the main cylinder with a lever
fixed to and movable with the rudder-stock,
and a means for transferring liquid from one
side to the other of the piston within the main

_eylinder and for compensating for the difier-
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ence between the two ends of the eylinder by

reason of the space occupied by the piston-
rod upon one side of the piston, and means
for replenishing loss of liquid within the cyl-
inders.

It also comprises details of construetion,
which will be more fully explained by ref-
erence to the accompanying drawings, in
which—

Figurelisasectional view of myapparatus.

Fig. 2 shows the compensating device for ir-
regular vertical or horizontal niovements of
the rudder-head. Fig.3isanend view show-
ing the liquid-supply. Figs. 4, 5, and U are
modifications of the device.

The objects of this invention are to guard
the rudder and steering-gear against injury
through the action of thesea in heavy weather
and to lighten the labor and danger to the
helmsman by preventing the violent shocks
to the steering apparatus caused by the blows
of the waves against the rudder.

A is a cylinder having a piston B fitted and |

reciprocating therein and a piston-rod C ex-
tending outwardly through one end, with a

stuffing-box at D. The outer end of this rod |

connects with a erank-lever or other arm K,
which is fixed to the rudder-stock and pro-
jects at right angles with the line of move-
ment of the piston-rod C, which is connected
with the outer end of this arm.

F is a passage which is either cored and

it may be in the form of an exterior pipe, and

each end opens into the ends of the cylinder
A, as shown. The cylinder A is then filled
with a liquid of any suitable description, and
as the rudder is moved from side to side the

movement of the arm E, acting through the

piston-rod C, moves the piston B, and thus
causes a transfer of the liquid from one side
to the other of the piston B, the liquid pass-
ing through the passage I in response to the
movement of the piston. The rate of flow
through the passage is regulated by a cock or
valve L. | | .'

It will be seen that as one side of the piston
is partially occupied by the piston-rod C,
while the other side of the piston has nothing
to fill the space, the amount of liguid trans-
ferred from the rear of the piston to the front
or the side occupied by the piston-rod will be
areater than that part of the cylinder can re-
ceive. It istherefore necessary to makesome
provision for the surplus liquid. |

In Fig. 1 I have shown a supplemental cyl- '

inder G, lying parallel with the main cylin-
der A, having within it a piston H, the rod 1
of which extendsthrough the head of the cyl-
inder parallel with the rod C and at a suffi-
cient distance from the head of the cylinder
to allow the necessary reciprocations. This
rod is connected directly with the rod C, so
that the two move in unison, and by means
of nuts upon the screw-threaded outer end ot
the rod I, or an equivalent device, the rod
may be adjusted with relation to the arm I,
and through it the position of the piston H
with relation to the piston B is regulated so
that the eylinder G willreceive the surplusliq-
uid. That portion of the ¢ylinder G through
which the piston-rod I passesand which corre-
sponds with the portion of the eylinder A in
which the piston-rod C moves has a capacity
equal to the area of the piston-rod C plusthat
of the rod I. A passage J connects the two
cylinders A and G, as shown, and when the
piston B is moved in the direction shown by
the arrow or toward the rear of the cylinder
it displaces the liquid at that end of the cyl-

inder A and transfersit through the passage

F into the front end of the cylinder A. As

| before stated, there is a surplus of liquid on

formed with the ecylinder A, or, if preferred, | account of the space occupied by the piston-
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rod C. Therefore as the piston I, moving in
unison with the piston B, is also moving to-
ward the rear of its cylinder the surplus liq-
uid will pass through the aperture J into the
small cylinder. When the piston B moves
in the opposite direction, the liquid will be
expelled from the cylinder G by its piston
H, returning through the passage J into the
eylinder A, and it will also be transferred
from the front side of the piston B of the
main cylinder through the passage I to the
rear thereof. The rear end of the small cyl-
inder G hasan open passage K, through which
alr may enter or escape in unison with the
movements of the piston, this end of the
small eylinder having no connection with the
maincylinder. Thesame compensation may
be effected, as shown in Fig. 4, by extending

the piston-rod C through the piston B and |

allowing it to .telescope into hollow sections,
as shown at C', these sections being con-
nected with the rear end of the piston-rod;
so that when the |
front of the cylinder these hollow telescopic
sections will be extended and will fill ap-
proximately the same amount of space with-
in the rear portion of the eylinder asis filled
by the piston-rod Cat the front. The trans-

. fer of liquid takes place through the passage
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~as shown at L, so that the rate at which the |
liquid passes from one side to the other of the

I in this case, as previously shown, and the

rearendsof thecylinder-sections C'are opened
to ‘drain any leakage which may take place
through or into them. |

In Fig. 5 I have shown the piston-rod C
made hollow from the rear end of the piston,
and a rod C°, fixed to the rearcylinder-head,
extends into this hollow piston-rod, which is
slidable thereon, thus filling approximately
the same amount of space at the rear of the
piston as is filled by the piston-rod at the
front, so that the liquid may be transferred
from front torear of the piston, or vice versa,
as the piston is moved. |

In Fig..6 the piston has an extension-rod in
line with the rod C, and this rod passes out
through the rear of the cylinder A, having a
stutiing-boxthesameasthe one through which
therod Cpassesatthefront. Thisrearrod has
parallel channels formed within it, as shown
at 7, one of these channels opening into the
cylinder A just behind the piston B, while
the other extends up through the rod and
opens into the cylinder in front of the piston
B.- The rear end of this channel being con-
nected, the liquid will pass through this chan-
nel from one side to the other of the piston,

and in this construction the passage F is dis-

pensed with, being practically formed in the
In all cases the passage is
regulated and controlled by a valve or cock,

piston may be controlled and regulated.

O is a chamber conneeted with the main
cylinder and having a plunger P movable
within it by a serew-rod R and hand-wheel
or by an equivalent means. Any loss orleak-

piston B moves toward the

|

| falls.
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~age may be replaced by filling the ¢ylitider O
with liquid, opening the cock S, and forcing

the liquid into the cylinder A by advancing
the plunger P. | |
As the rudder-stock has more or less verti-

cal motion, it is desirable to so connect the
cylinder A with it as to allow the cylinder to

move with the rudder-post without straining
the connections. This is effected by forming
a horizontal slot or fork in the outer end of

75

the lever-arm E, which connects with the rud-

der-stock, and through the two sides of this
slot a vertical pin m passes. The end of the
piston-rod C is also slotted or forked, as

80

shown, and the vertical slot fits over the pin

m within the slot or fork of the arm E. A pin

n passes through the two sides of this end of

the piston-rod C and through the pin m, thus

forming a universal joint for the movemeénts -

between the piston-rod Cand the lever E, the
pin n allowing the pivoting of the piston-rod

C upon the pin m if the rudder-stock rises or
At the piston end of the cylinder A is
a projecting lug a, which is pivoted between
the lugs b, which project from the ring c.

T'his ring is turnable about the post d, fixed

with relation to the vessel and forming the

swivel about which the ecylinder A oseillates
from gide to side as the arm E from the rud-

95

der-stock moves in an arc of a cirele, which

causes the cylinder to swing to and from the

center of the rudder-stock, while the pivot-

pin d holds its opposite end to its position
with relation to the vessel. |

The apparatus is here described and shown
with a single arm E extending from the rud-
der-stock and a balance-cylinder and mech-
anism connected with it; but it may be du-
plicated by employing another arm X upon
the opposite side of the rudder-stock and con-

necting a second cylinder with it, thus divid-
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ing and equalizing the strain upon the parts.

Having thus described my invention, what
Iclaim as new, and desire to secure by Letters
Patent, is— |

1. Aliquid balance and governor for ships’
rudders consisting of one or more cylinders
having pistons movable therein and passages
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_ IIf
connecting the ends of the cylinders, a eross-

head or arms fixed transversely upon the rud-

der-stock, and connections between the pis-
ton-rods and said arms, and a variable cham-
ber connected with the cylinder for compen-

sating the difference in capacity between the

space in front and rear of the piston. .

2. In a rudder governor and balance, a cyl-
inder or cylinders having pistons movable
therein, piston-rods extending from the pis-
ton through the front end of the c¢ylinder and
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connecting with an arm or cross-head upon -

the rudder-stock whereby the turning of the
rudder moves the piston within the eylinder,
an exterior passage through which the liquid
is transferred from one side of the piston to
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the otherduringitsreciprocation, and a cham- -~

ber connecting with the front end of the cyl-
inder into which a quantity of liquid equal to
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the space occupied by the piston-rod within |

the cylinder may pass when the piston is mov-
ing toward the rear.

3. In a rudder governor and balance, a
liguid - containing cylinder having a piston
adapted to reciprocate therein, a piston-rod
extending through the front c¢ylinder-head, a
transverse arm or cross-head fixed to the rud-
der-stock with which the piston-rod 1s con-
nected, a passage connecting the opposite
ends of the cvlinder whereby the liquid may
be transferred from one side of the piston to
the other by the reciprocations of the piston,
a supplemental eylinder having a piston mov-
able in unison with the main piston, a passage
connecting the front ends of sald cylinders,
whereby a surplus of liguid equal to the space
occupied by the main piston-rod will passinto
the supplemental cylinder when liquid is
transferred from the rear to the front of the
mdin piston.

4. Inaruddergovernorand balance, a main
swiveled, liquid-containing ¢ylinder having a

piston movable therein, a piston-rod extend-

ing through the front head, and a cross-head
or yoke upon the rudder-stock with which the
piston-rod is connected, a passage connecting
the front and rear ends of the main c¢ylinder,
a supplemental eylinder, a passage connect-
ing the front ends of said cyinders, a piston
in the supplemental eylinder movable in uni-
son with the main piston whereby the cubic
capacity of the supplemental cylinder 1s in-
creased or diminished in proportion to the
part of the main piston-rod withinits cylinder.

5. In a rudder governor or balance mech-
anism, main and supplemental cylinders hav-

“ing pistons movable therein in unison, con-

40

45

nections between the opposite ends of the
main eylinder and between the front ends of
the main and supplemental eylinder, and a
means for adjusting the position ot the sup-
plemental piston to increase or decrease the
cubic capacity of that portion of the cylinder
connecting with the main cylinder.

6. In a rudder governor and balance mech-
anism, main and supplemental liquid-con-
taining eylinders with passages connecting
the front and rear end of the main cylinder
and the front ends of the two eylinders, pis-
ton-rods extending through the front heads
of the cylinders, a connection between the
main piston-rod and a yoke or cross-head

fixed nupon the rudder-stock and a connection |

between the supplemental and main pistoii-
rods whereby the supplemental rod may be
Jengthened or shortened and its piston corre-
spondingly moved forward or back within 1ts
cylinder.

7. In a rudder governor and balance mech-
anism, a horizontally-swiveled liquid-con-
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taining eylinder having passages connecting

its front and rearends, a piston movable there-
in, a rod extending from the piston through
the front head of the eylinder, a yoke or cross-
head fixed to the rudder-stock and a uni-
versal-joint connection between the piston-

rod and the cross-head, and a compensating

chamber connecting with said cylinder in
front of the piston. |

3. In a rudder governor and balance, a liq-
aid-containing eylinder with a piston recipro-
cable therein, a compensating chamber con-
necting with the cylinder in front of the pis-
ton, a piston-rod extending through the front

end of the cylinder and connecting with a

voke or cross-head upon the rudder-stock, a
universal-jointconnection between the piston-
rod and cross-head, a fixed post behind the
cylinder having a sleeve loosely turnable
about it and a swivel connection between the
rear of the cylinder and said sleeve whereby
horizontal and vertical movements of the cyl-
inder may be effected.

9. Inarudder governorandbalance,aswiv-
eled liquid-containing cylinder having a re-
ciprocating piston and a piston-rod extend-

' ing through the front head of the cylinder and

connecting with a yoke or cross-head upon
the rudder-stock, a regulated passage con-
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necting the front and rear ends of the eylin-

der and a compensating chamber connecting
with the main cylinder and front of the pis-
ton and a means for recharging and supplying
waste within the cylinder.

10. In an apparatus of the character de-
scribed, a charging-cylinder with a valve or
cock controlled passage connecting it with
the main cylinder, and a pressure-actuated
plunger movable in said cylinder whereby liq-
nid may be forced therefrom into the main
cylinder to supply waste or loss. |

In witness whereof I have hereunto set my
hand. |

JORGEN CHRISTENSEN.

YWitnesses: -

S. I1. NOURSE,
JESSIE C. BRODIE,
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