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SPLOIWICATION fermmg part of Letters Patent No 588,048, dated August 31, 189’7

| Application Rled Novemher 12, 1896 Senal No. 611 839.

(Ne model )

To all whom it ma 1 concer: |
Be it known that I, CHARLES E. BERGMAN,

"a citizen of the Umted States, residing at Ev- |
erett, in the county of Snohom1sh end State
of Wa%hmﬂ‘ton ‘haveinvented a new.and use-
ful Fluid- Pressure Steering-Gear,

the following is a SpE}ClﬁC&tIOH
My invention relates to mechanism for util-

izing and controlling hydrodynamic forces,

uld -operated steering a,p~ |
paratusdesigned tofacilitate the r epeeted ad-

and ] particularly to

justment of the rudder of a vessel and to give
to the pﬂot increased control with the mini-
fort, the present embodiment of my
invention conmstlnﬂ‘ 1n an 1111p1 ovement upon
that shown and described in ‘my former pat-
ents, No. 953,150, granted January
and No. 557 ,539, granted April 7, 1896,
The ob,]eet of the invention is to provide a
simple and efficient construction of wvalve

mechanism whereby the equalization of pres-
- sure upon opposite sides of a piston connected |

to the operating shaft or spindle is accom-
phshed automatically and whereby the clos-

ing of the ports of the operating-valve occurs

wi thout effort on the part of the operator when
such equalization of pressureis accomplished.

A furtherobject of the invention is to pro-

- vide an efficient arrangement of connections

30

NN

40

~ the various operating-stations and indicating
the relative positions of the connections.
-whereby pressure is communicated to the

45

50

and means for oper ::’LtlI]ﬂ‘ the valves of the sys--

tem whereby a rudder-shaft may be actuated
from either of a plurality of stations located
in different parts of a vessel, whereby the pilot
18 enabled to operate the Vessel from either of
a plurality of pomts to sult the exigencies of
the occasion.

Further objects and advantftnes of this in-
vention will appear in the followmﬂ* descrip-
tion, and the novel features _thereof will be
particularly pointed out in the appended
claims.

In the drawings, Figure 1 is a diagr ammatic

side view of a vessel to show the location of

mailn cylinder. " Fig. 2is adiagrammatic plan
view of the' same.  Iig. 3 1s an enlarged de-
tail view, partly in section, of the operating-

valvemechanism, the operating-cylinder, and
- ¢onnections.

Fig. 4 1s a detail axial section
of the operating-valve.

14, 1896,

Fig. 5is a transverse |

| eection;ﬂ viejw of the same on the line 5 5 of
Kig. 4. Fig. 6 is a-transverse section of said
-operatmn V&IVG on the line 6.6 of Fig.4. Fig.

7 1s a transverse sectional view of the same

| on the line 7 7 of Fig. 4. Fig. 8is a side view
of whlchi

of the Opemtmﬂ'-va,lve plu-:re or members de-
tached from the casing. Fig. 9 is a similar
view of the main- Velve plu'ﬂ' or member. FKig.
10 1s a vertical section of the eperatmﬂ'-valve
casing. Kig. 11 is a similar view:of the op-
era_ting-valve auxiliary plug detached. Fig.
12 1s a similar view of the operating-valve
main plug detached.” Fig. 13is a detail trans-

verse section of the 0pe1*&131n g-valve main plug:

on theline13 13 of Fig.12. Fig. 14 is a trans-
verse horizontal secmon of the main valve and
the contiguous portion of the main cylinder
on the hne 14 14 of Fig. 3, showing in side
View the valve eetuatmo' cylmdel ~Hig. 15
18 a vertical sectional view of the operamnn‘-

cylinder and the contigiious portion of the

main-valve- Opemtmﬂ'-plug stem. Fig. 16 is

a detail vertical section of the clutch meehan-

ism for connecting the stem of the main valve-
plug to the hub of the operating-piston. Fig.

17 is a detail sectional view of the same, taken
at right angles to the plane of Fig. 16. Kig.

18 1s a detml sectional view of the oper atmﬂ'-
lever, pointer, and dial to show the connec-
tions thereof with the stems of the main and
auxiliary plugs of the operating-valve. Fig.
19 1s a plan view of the same. Fig. 201is a
detall sectional view of the switch -valve.
Fig. 21 is a similar view of one of the check-
valves. -Fig. 22 is a transverse vertical sec-
tion of the Valve -actuating piston and eylin-
der on the plane 1ncllcatecl by the line 22 22
of Kig. 14. . --

Similar numerals &nd letters of reference
indicate corresponding parts in all the figures
of the drawings.

The object and function of the apparatus

embodying my invention is to utilize fluids,

particularly of the class known as non-elas-
tie,” for communicating pressure. to a piston
or movable part, whereby a driven or oper-

ated shaft, such as that of a rudder, may be

actuated or-moved in one direction or the
other. by varying the pressure upon the op-
posite sides thereof, as by reducing the pres-
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sure upon one SIde and. pr metmnately in-
creasing 1t upon the opposite side, and while
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in practice 1 prefer to employ fluids which are
Lnown as ‘‘non-compressible” or “‘non-elas-
tic,” such as water, oil, or their equivalents,
it will be undmsmod that elastic fluids, such
as steam, atmospherice air, and the hhe, may
be employed with satisfactory results. Wa-
ter, however, being the mostconvenient fluid
for use upon shipboard, I preferably make
connection with a boiier below the water-level,
thus utilizing steam-pressure in the boller to
insure the prompt communication of the ac-
tuating flmid to the various parts of the ap-
paratus. The advantagein using a non-elas-
tic fluid is that its condition is practically
statie, not being subject to expansion and
compression, and hence the moment the sup-
ply 15 cut off the parts affected by the pres-
sure come to rest and are so held by the equi-
librium of pressure applied to the opposite
faces thereof.

In the present embodiment of myinvention
I employ a main eylinder 1, which is con-
structed and arranged substantially as de-
scribed 1n my said former patent, No. 553,150,
the same containing a piston 2, of which the
hub 3 1s secured to the operated or driven
shaft 4, which in this case consists of the rud-
der shaft or stem, this rudder shaft or stem
being extended above the eylinder 1 and pref-
erably to a point on the after main deck of
the vessel for manipulation by means of a
tiller-arm 5 (see Fig. 1) in case the fluid-pres-
sure - operating mechanism becomes disar-
ranged or disabled.
In connection with the main cylinder I em-
ploy a main valve 6, which is provided with
a cylindrical shell or casing 7 and inclosed

concentric main and auxiliary valve-plugs 8

and 9, of which the detail construction will
be explained hereinafter. This valve-casing
1s provided with cylinder-ports 10 and 11,
which communicate by means of channels 12
and 13 (see Ifig. 14) with the quadrant cylin-
der 1 upon oljposito sides of the plane of the
wing-piston 2, which is arranged therecin. It
is obvious that by (301_11100‘5111@ one of the ¢yl-
inder-ports with a pressure-supply port and
the other with an exhaust-port pressure upon
one side of the piston may be increased over
that upon the other side to swing the piston
in either direetion and thereby vary the posi-
tion of the rudder. Thepressure-supply con-
veyer 14 communicates with the supply-port

15 of the main-valve casing 7.

As hereinbefore indicated, it is my object
to provide means whereby the operation of
the rudder may be controlled from a plurality
of stations, and in order to simplify the mech-
anism 1 employ an operating-cylinder 16 of
the quadrant construction similar to that of
the main eylinder 1 and inclosing a wing-
piston 17, which is fixed to a tubular stem 18,
mounted in suitable bearings in the upper
and lower walls of the eylinder and extend-
ing through stuffing-boxes 19. Through this

hollow stem of the operating-piston extends
20 of the main plug §, forming one

a stem
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member of the main valve G, whereby the
movement of the operating p1<5t011 1s com-
municated to said stem 20 to actuate the main
plug 8 of the main valve, as hereinafter fully
explained.

Pressure is communicated to the interior
of the operating-cylinder upon opposite sides
of the plane of the operating-piston therein
through feed-ports communicating, respec-
tively, by means of feed-pipes 21 and 22 with
cylinder-ports 23 and 24 in the shell or casing
of the operating-valve 25,this operating-valve
being duplicated at various pointsin the ves-
sel to form a number of ‘‘stations,” which

‘may be located, as shown 1n the drawings,

IFFigs. 1 and 2, upon the forccastle-deck, in
the pilot-house, at opposite ends of the bridge
or quarter-deck and upon the after-deck,
(preferably the after hurricane-deck,) and at
snch other points as may be desired. These

stations are indicated, respectively, upon the

drawings by the letters A, B, C, D, and K,
and will be so designated in the following de-
scription. Inasmuch, however, as the con-

_struction of these stations or operating-valve

mechanisms 1s identical, each having com-
munication with the operating-cylinder 16 by
means of feed-pipes, whereby the position of
the operating-piston may be adjusted from
any part of the vessel, 1t will be necessary to
describe in detail the construction of only
one of the operating-valves, which is shown
in the drawings in I‘igs. 4 to 13, inclusive,
and, referring thereto, 26 represents a c¢ylin-
drical valve- casing pr ovided with the lateral
or starboard and pow cylindrical ports 23 and
24 and a supply-port 27, communicating with
a suitable supply-pipe 28. Mounted concen-
trically within the casing are the main and
auxiliary valve-plugs 29 and 30, the former
of which is provided at its upper end with a
collar &1, to whieh 1s attached an operating
stem or spindle 32, adapted to be actuated
by means controlled by the pilot. This col-
lar 31 is provided with lateral ports 33, in
communication with the bore of the main
valve-plug, said bore being in open communi-
cation with the exhaust 34, which extends
through the lower head of the casing. The
auxiliary valve-plug, which incloses the main
plug, is provided with a central inlet-port 277,
upper and lower feed-ports 23* and 24*, ar-
ranged in communication with the cylinder-
ports 23 and 24 of the casing, and exhaust-
ports 23° and 24", annular packing-rings 35
being disposed between the planes of said
ports and fitting snugly in the bore of the
casing. Detween these packing-rings the ex-
terior surface of the auxiliary valve-plug 1s
cut away to form intermediate annular chan-

nels 36, which are respectively in communi-.

cation with the said supply, feed, and exhaust
ports of the auxiliary plug and the corre-
sponding ports of the casing. In other words,
the supply and feed channels of the auxiliary
valve-plug are permanecntly in communica-

tlon, in all positions of the said valve-plug,
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with the su pply and feed ports of the casmg, T

and the exhaust-channels of the auxiliary

- valve-plug, which are in communication, re-

i0

23

plug,

spectively, with the exhaust-ports 23° and 24:‘3
are In permanent communication with the et-
haust-ports 33 in the collar at the upper end
of the main valve-plug and couespondmﬂ'
ports 33* at the lower end of said main valve-
as shown clearly in Fig. 4.

The main valve-plug is provided with a
closing face 87, which is adapted to simulta-
neously close all of the ports in the auxiliary
valve-plug,

in eXCess of said ports and the ports bemw

arranged in vertical alinement to famutate
Upon op-.
posite sides of this faee are arranged inlet

the Slmultaneous closing thereof.

cavities 23° and 24¢, which are %epamted by
interposed packmﬂ* rings 01 webs 38-from op-
posite exhaust-cavities 2
this main valve-plug is turned. to bring the
cavities 23! and 24° into operative relation
with the ports of the auxiliary valve- plug the
steam-inlet port 27 of the casing is in com-
munication, though the steam- mlet port 27°
of the auxiliar}r Valve-plug, with the feed-
port 24* of sald auxiliary valve-plug, and
hence with the feed or eylinder port 24 of the

casing, while the cavity 2389 of the main valve

30

35

connects the feed-port 23* of the auxiliary
valve-plug with the exhaust-port 23% of said

auxiliary valve-plug, and hence connects the
feed-port 23 of the casing with the exhaust-

port 34 of the main walve—plun
Secured to the upper end of the au‘ﬂhaly
valve-plug, by means of aninterposed collar

39,18 a tubular valve-plug stem 40, through
_,‘WhIC]l extends the main-valve- pluu' stem 32

45

55

. 0o

Inthesame way the auxiliary-valve-plug stem
is extended below the casing, as shown at 402,
the same being of sectional construction with

its parts connected bya yoke 41 or itsequiva-
lent to allow the exhaust 34 to be carried lat-
erally for communication with a condenser or
for discharge into the atmosphere, as may be
preferred. |

Inclosing the upwardly-projecting portions

of the main and auxiliary valve- pluﬂ' stems

32 and 40is a tunbular standard 42, which SUp-

ports a dial 43, traversed by a pomtel or in-

dicator 44, which is fixed to the -auxiliary-

valve- plurr stem and 1s designed to indicate
the position of the auxiliary valve- -plug.

At-
tached to the contiguous extremily of the
main-valve-plugstemisan operating-lever45,
which is preferably of jointed construction,
having a hinged arm 45*,which is adapted to
fold upon the main arm 45b and is normally
held in its extended or operative position by

means of a friction-cluteh 46, having a nose

or terminal extension 47, which operates in &
groove 48 in the periphery of the dial and is
1101111&1137 held in such engagement by means
of an actuating-spring {_9 This friction-
cluteh is designed to hold the operating-lever
in any position to which it may be moved by
the operator. The hinged or swinging arm

said face being of a width slightly

Tand 244, and when

€3

45° performs the additional function of a lock

for securing the valve-plug stems 32 and 40

in fixed relatwe positions, said arm 45 being
provided with a depression 50 to interlock
with a stud 51 on the poinfer or indicator 44,
as clearly illustrated in Fig. 18. The objeet
In 8o locking the stems of the main and aux-
iliary valve-plug stems for simultaneous op-
eration will be explained hereinafter.

The main valve 6 above referred to as con-
trolling the cylinder-ports 10 and 11, which

.are in communication with the main cylinder

1 at opposite sides of the plane of the main
piston 2, is constructed identically as above

70

75

80

desenbed In connection with the operating-

valve 25, and hence it will be seen that by
aetuatmﬂ* the operating-piston 17 the main-
valve- pluw stem 20 may be turned to open
either of the ports 10 and 11 for the admis-
sion of fluid-pressure introduced by the sup-
ply-pipe 14 and open communication between

the other of saild cylinder-ports and the ex--

haust, which is illustrated in Fig. 3 at 52.
As above desecribed, the stem 20 is attached

to the main valve-plug of the main valve 6,

while concentriec with said stem is an auxil-
iary-valve-plug stem 53, which corresponds
with the auﬂhary valve- plua stem 40, above
described in connection with the opemtmﬂ*-
valve, and this auxiliary-valve-plug stem 53
i conﬂeeted by means of links 54 or their
equivalents to a cross-head 55 on the operated
or driven shaft 4. IHence,in operation,when
the main-valve-plug stem 20 is turned to open
ports in the-auxiliary valve-plug and thus

90

95

1006

allow fluid-pressure to pass toone side of the

main cylinder, as through the cylinder- -port

10, (see Fig. 14,) the movement of the main

plston 2 in the dir ectlon indicated by the ar-
row 1n Fig. 14 will be communicated through
the links 54 to the stem 53 of the auxiliary
valve-plug, thereby communicating to said
auxiliary valve-plug a motion in the same di-
rection as and equal in extent to that which
has been imparted to the main valve-plug.

Thus when the stem of the main valve- plug
has been turned through an are of, for in-

‘stance, ten degrees, ther eby opening Lhe main

cylinder at one s_ide to supply-pipe pressure
and at the opposite side to the exhaust, mo-

105

11O

115

tion will be communicated to the piston un-

til the auxiliary valve-plug has been moved

in the same direction as the main valve-plug

a distance sufficient to again close -the ports
of the auxiliary valv e-plu , thereby securing

equilibrium of pressure upon opposite mdes

of the piston. Obviously, when the piston
reaches that position in which the auxiliary
valve-plug again occupies its normal position
with relation to the mainvalve-plug, said pis-
ton will come to rest and will wmam 1n such
position until a succeeding operation of the
main valve-plag has ea,used a non-equaliza-
tion of pressure upon opposite sides of the
piston, this non-equalization being followed,
as before, by a movementof the piston, which

I motion is communicated to the auxiliary

120

125

130
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valve-plug to again close the ports when the
piston has reached a position corresponding
with the last adjustment of the main valve-
plug.

This description of the operation of the
main valve applies equally to the operating-
valve 25, of which the ports 25 and 24 are in
communication by means of the conveyers
21 and 22 with the operating-cylinder 16 upon
opposite sides of the plane of the operating-
piston 17, this intermediate or operating cyl-
inder and 1ts cooperating valve 25 being in-
terposed between the operating-lever 45 and
the main valve 6, 1n order to enable the main-
valve-plug stem 20 to be operated, as herein-
before mentioned, from a plurality of stations
located at different parts of the vessel. This
main-valve-plug stem may be turned to op-
erate the main valve 6 without having re-
course to the operating-valve mechanism by

means of an operating-lever 56, attached to
the upper extremity of the stem 20 above the

operating-cylinder 16, and preferably located
within reach from the after deck.
the sleeve or operating - piston stem 18 1s
locked to the valve-plug stem 20, in order
to allow motion to be communicated from the
operating-piston 17 to said valve-plug stem
by means of a clutch mechanism consisting
of a clutch-sleeve 57, mounted to slide ver-
tically upon the valve-plug stem 20 above
the upper end of the sleeve or piston-stem
18, said sleeves 57 and 18 bheing provided
with interlocking clutch-faces consisting, re-
spectively, of projections 58 and recesses 59,
which are shown clearly in Iigs. 16 and 17,
and when 1t 1s desired to operate the valve-

_ plug stem 20 directly by means of the lever

40

45

50

55

60

56 it 1s necessary to disengage these cluteh
members. In order to accomplish this dis-
engagement, I preferably pivot the lever 56
upon the upper extremity of the stem 20 and
provide 1t with concentric trunnions 583,
which engage elongated openings or slots 59
in a head 60 on the upper end of the clutch-
sleeve 57. Normally this lever 56 depends
vertically at one side of the valve-plug stem
20, as shown in full lines in Fig. 3 and in dot-
ted lines In Kig. 16, in which position the
clutch members are interlocked, and when it
1s desired to actuate the main valve without
the use of the operating-valve mechanism this
lever 56 1s elevated to a horizontal position,
(indicated infull linesin Kig. 16,) thus raising
the cluteh-sleeve 57 sufficiently to disengage
the cluteh-faces 58 and 59, thereby discon-
necting the operating-valve mechamsm from
the main-valve mechanism.

As above described, the adjustment of the
auxiliary valve-plug which forms a member
of the main valve 1s accomplished by means
of connections between said valve-plug and
the operated or driven shaft, whereby after
the adjustment of the main valve-plug the
auxiliary valve-plug is turned in a corre-
sponding direction until the normal relative

positions of the valve-plugs are assumed, and |

“ing a member of the operating-valve.

Normally |

588,046

in order that this cooperation may occur when
the main-valve mechanism is actuated by the
operating-valve mechanism through the in-
tervention of the operating-piston 17 1t is nee-
essary to establish connections between the
operated or driven shaft 4 and the stem ex-
tension 40* of the auxiliary valve-plug, form-
Hence
I preferably connect quadra,nt-s 61 and 62, re-
spectively attached to the shaft 4 and stem
40" by means of a cable or endless chain or
belt 63. Thisconnection is common to all of
the operating-valve mechanisms employed at
the several stations, and hence in Figs. 1 and
2 i1t is shown extending from the rudder-
shaft to quadrants 62%, 62, and 62¢, located,
respectively, at the stations A, B, and E,while

~corresponding connection between the auxil-

iary-valve-plug stems of the stations C and

D and the station B is secured by means of

transverse cables 63*, connecting quadrant
62¢ and 62¢ with the quadrant 62°. (Shown
clearly in plan in Fig. 2.)

Obviously each operating-valve mechan-
ism is provided with an 111(].109.1311]0‘ device
embodying a dial 43 and an index 44, “and also
includes an operating-lever 45, whereby not
only can the vessel be manipulated Ifrom
either of the stations, but the position of her
rudder isindicated. When the rudder is be-
ing operated from a given station, the operat-
ing-lever of that station must be 1in the posi-
tion indicated in Fig. 3, but when the pilot
1s about to leave one station to operate an-
other the operating-lever of the station which
he is about to leave must be moved to the
dotted position indicated in Fig. 18 to lock
the main and auxiliary valve-plug stems to-
cether for simultaneous movement, and thus
maintain the valves of that station closed in
all positions of the index. It 1s obvious that
the position of the rudder will be indicated
at each station by reason of the communica-
tion of motion from the rudder-shaft through
the intermediate connections to the stem of
each auxiliary valve-plug. "Thus the operat-
ing-lever of only one operating - valve—
nmnely that by which the vessel is being
manipulated—is at one time in such a posi-
tion as to allow independent movement of
the main and auxiliary valve -plugs, and
hence 1t is only through this operating-valve
that fluid-pressure can be communicated to
the operating-cylinder to actuate the stem 20
of the main-valve mechanism, each of the
remaining operating-valves beinglocked with
their main and auxiliary valve-plugs in their
normal positions to cxelude fluid-pressure
without interfering with the simultaneous
turning of saild main and auxiliary valve-
plugs to adjust the pointers of the indicating
devices to agree with the position of the
rudder.

In connection with the above - described
mechanism I also employ check-valves 64,
located, respectively, in the feed-pipes 21
and 22 and in various branches thereof, de-
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signed to allow forward and prevent back-

ward pressure, and the preferred construc-
tion of the check-valve 18 shown in detail in
Fig. 21, which includes a casing 65, inter-
secting and common to both of the feed-pipes
21 and -22, and a sliding plug 66, located in
the ca,suw for axial movement tr ansverse to

~ the feed- -pipes and connected to one end ot a

IO

helical spring 67, which normally holds the
plug in such a position as to close those ports
68 which are contiguous to the e¢ylinder and

~which may be designated as ““rear” ports.
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The casing is counterbored or cut away, as

shown at (39 to leave the front ports 70 or
those toward the supply permancntly open,

and 1t 1s obvious that when pressure is ap-
plied through the feed-pipe 21, for instance,
the ter mmal pressure upon the plug will
cause the latter to move to the position in-
dicated by dotted lines in Fig. 21, thereby
allowing a direct communication of pressure
through the casing in the directionindicated
by the arrows on said feed-pipe 21. The plug
is exteriorly channeled, as shown at 71, and
this channel is by the longitudinal adjust-
ment of the plug brought into communica-

tion with the feed-pipe 22, thus allowing back
pressure in the direction indicated by the ar-

rows through said pipe. In the same way if
pressure 18 “admitted through the pipe 22 the
valve-plug will be moved in the opposite di-
rection 1;0 open communication through the
end of the casing for supply-presmlre, while
back pressureis allowed through the channel
71 to connect the portions of the pipe 21.

is connected, is attached at the other end to
an adjusting-screw 72, whereby the tension
of said spring may be varied.
that inasmuch as the casing is not counter-
bored contiguous to the rear ports 63 back
pressure applied therethrough will not affect
the plug.

~only by supply-pressure through one of the

50

ports 70 or from the oper :;'Ltmn-v alve.

In case it should become necessary to op-
erate the rudder by means wholly independ-
ent of the fluid-pressure mechanism above de-
seribed, as by the nsual hand-wheel 73, which
is shown in dotted lines in the pilot-house in
Fig. 1,1t is desirable to employ means for dis-

- connecting the rudder from the entire system

59

6o

and relieving the cylinder 1 of pressure, for,
in addition to the fact that fluid-pressure is
employed to operate the main piston and
thereby adjust the rudder, the closing of the
ports in the c¢ylinder by the readjustment of

the main valve prevents subsequent move-

ment of said piston until the pressure upon
one side thereof is reduced, as by the opening
of an exhaust-port. In other words, the en-
tire space upon both sides of the piston 1s oc-
cupied by the fluid, which isemployed as the

actuating medium, and in order to allow the

rudder to be adjusted manually, as by the

ordinary wheel and connections, it is neces-
- sary to relieve this pressure upon opposite
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‘spaces upon opposite sides of the piston.

The
spring 67, to one end of which the valve-plug

It will be seen-

-Adjustment of the latteris caused

i

sides of the piston 2, as by allowing a free

communication of the filuid between the

In
order to accomplish this, I employ an equal-
izing-channel 74, which may be formed in the
casing of the main valve and connects the
cylinder-ports 10 and 11, said equalizing-

channel intersecting the supply-port 75 of

sald main-valve casing, and a controlling-
valve 76 18 located at this intersection and is
adapted to open communication either from
the supply-pipe 14, through the supply-port
75, or to open communication between the
branches of the channel 74 and allow fluid
upon one side of the piston to pass to the oppo-
site side thereof as the rudder-shaft is turned
by the manunally-operated means. Inorderto

provide for the adjustment of this controlling-

valve from the pilot-house, I employ a quad-

| rant-adjusting cylinder 77, having a piston 7S,

similar in construction to that employed in
connection with the operating and main cyl-
inders 16 and 1, and branch feed-pipes 217
and 22* connecting the feed-pipes 21 and 22,
respectively, with the c¢ylinder 77 upon oppo-
site sides of the plane of said piston. At the
intersection of these branch pipes with the
main feed-pipes 21 and 22 I locate a switch-
valve 79, having a cylindrical casing 30, In
which is arranged a sliding plug 81, provided
with spaced channels 32 for respective ar-
rangement in the planes of ‘the pipes 21 22
and 21* 222, the inlet side of the casing being
counterbored, as shown at 83, to allow com-
munication between the main portions ot the
feed-pipes 21 and 22 with the channels 82 1n
either position of the plug. Any suitable
means for actuating this plug may be em-
ployed, such as a lever 84, connected to a
plug-stem 85 and. having a wire or flexible

connection 86, adapted to extend to the pilot-

house or within convenient reach of the pilot,
said lever being yieldingly held in its normal
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position by means of a Spr ing 87 or its equwa- |

lent.

Thus when it is desired to disconnect the
operating-valve mechanism from the main-
cylinder piston the switch-valve is operated
to connect the adjusting-cylinder with the
operating - valve, when, by admitting fluid-
pressure thmuwh the opel_a,tmn' valve o one
of the feed-pipes, the piston 78 may bemoved
in either direction to adjust the controlling-

valve as desired, whereupon the switch-valve
may be again released to maintain the adjust-
ing- cylmdel piston in the position to whlch
it has been moved.

In order to allow for expansion and con-
traction of the valve-stem 20,1t is preferably

constructed of sections connected by a com--

pensating joint 88, consisting of a stirrup on

one section of the siem carrying a transverse
pin 90, which engages a Ionﬂltudmal slot 91
in the other section of the same.

In practice I prefer to employ a non-elastic
fluid for operating the pistonsin cylinders 16
and 77, while for actuating the main or oper-
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~ating piston 2 ineylinder 1 it is preferable to
employ steam or other elastic fluid, in order

- position to relieve lateral strains applied
thereto by contact with the water through
‘which the vessel passes.

- Various changes in the form, proportion,
- and the minor details of construction may be
o resorted to without departing from the spirit
or sacrificing any of ‘the advantages of this

10

to yieldingly hold the rudder in its adjusted

invention.

-~ Ilaving described my invenlion, what 1

claim 1s—
1. A valve having rotary main and auxil-

lary plugs and a easing provided with eylin-
der-ports and an intermediate supply-port,

- sald main valve-plug being tubular with its

20

~ concentric main and auxiliary valve-plugs, |
the auxiliary valve-plug having supply, feed |
. and exhaust ports in permanent communica-
~tron with the corresponding ports:of the cas-
ing, and the main valve-plug being seated

30
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- bore in communication with an exhaust-port,
and the auxiliary valve-plug being provided
with supply, feed, and exhaust ports commus-
-~ nicating with exterior annular channels, and
the main valve-plug being provided with a
- face adapted to close said portsin the auxil-
1ary valve-plug and also having chambers for |
establishing communication between certain
of said ports, substantially as specified.

2. A valve having its casing provided with |

supply, eylinder and exhaust ports, rotary

within the auxiliary valve-plug and provided

with a face to close all of said ports in the
auxiliary valve-plug, and also provided with

. exterior channels adapted to establish com-

45

-munteation between the supply and one feed

port, and between the other feed-port and
the contiguous exhaust-port of the auxiliary
valve-plug, substantially as specified.

3. A valve having its casing provided with
supply, eylinder and exhaust ports, and com-
prising arotary auxiliary valve-plug provided
with supply, feed, and exhaust ports in per-

~manent communication with the correspond-
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ing ports of the casing, and a rotary main
valve-plug adapted to be manually operated
and arranged within and concentrie with the
auxiliary valve-plug, said main valve-plug
havinganinterior exhaust in permanent com-
munication with the casing exhaust-port and
provided with an exterior face to close the
ports of the auxiliary valve-plug, and cham-

bers for establishing communication between

the supply and feed ports, and between the
feed and exhaust ports, of the auxiliary valve-
plug, substantially as speeified.

4. A valve having its casing provided with
supply, cylinder and exhaust ports, and com-
prising a rotary tubular auxiliary valve-plug
provided with supply, feed and exhaust ports
In permanent communication with the corre-
sponding ports of the casing, and a rotary tu-
bular main valve-plug arranged within and
concentric with the auxiliary valve-plug and
having its bore arranged to connect the ex-

haust-ports of the auxiliary valve-plug with
the exhaust-port of the casing, and provided -
withanexteriorface adapted to close the ports
ol the auxiliary valve-plug, and with contigu-
ous chambers adapted to establish communi-

7¢

cation between the supply and either feed

port, and between the other feed-port and

the contiguous exhaust-port of the auxiliary
alve-plug, substantially as specified.

9. The combination with a main piston

to opposite sides of said piston, said operat-

mg-valve having concentric rotary main and
auxiliary valve-plugs adapted when in their

normal relative positions to close the valve-
ports, operating connections between the pis-

75

adapted to be attached to a rudder-shaft, of
an operating-valve, means controlled by the
operating-valve for applying fluid-pressure

S0

ton and the auxiliary valve-nlue to secure . -
h; g

coextensive angular movement thereof, an
index fixed to the stem of the auxiliary valve-

plug and traversing a- dial, and means for.

manually operating the main valve-plug, sub-
stantially as specified.

90

6. The combination with a main  piston

adapted to be attached to a rudder-shaft, of
a plurality of operating-valves, means con-
trolled by said operating-valves for applying
fluid-pressure to opposite sides of the piston,

each operating-valve having an auxiliary

95

valve-plug which is operatively. connected

with said piston to secure coextensive move-
‘ment thereof, and each operating-valve hav-

I00

ing a main valve-plug for cotperation with

said auxihiary valve-plug and adapted when
1n 1ts normal position: with relation thereto

to close the valve-ports, indicating devices

carried respectively by the auxiliary valve-

plugs, and means for locking the main and
auxiliary valve-plugs of either operating-
valve 1n their normal relative positions, the
main valve-plug of each operating-valve be-
g adapted to be manually operated, sub-
stantially as specified.

7. T'he combination with a piston adapted
to be attached to a rudder-shaft, of a plu-
rality of operating-valves, means controlled
by said operating-valves for applying fluid-
pressure to opposite sides of the piston, each
operating-valve having an auxiliary valve-
plug which is operatively connected with said
piston for movement coextensive thereof, and
each operating - valve also having a main
valve-plug concentrie with and adapted when
1n its normal position with relation to the
auxiliary valve-plug to elose the valve-ports,
indicating devices including an index carried
by each auxiliary valve-plug and traversing
a dial, and operating-levers connected to the
main valve-plugs and having swinging arms
adapted to be engaged with said indexes to
seceure the main and auxiliary valve-plugs in
their normal relative positions, substantially
as speeified.

3. The combination with a main piston
adapted to be attached to a rudder-shaft and

| & main valve for controlling the application
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of fluid-pressure to opposne sides of smd pis-
ton and having a rotary valve plug or mem-

ber, of an oper &tmﬂ-pmton connected to the
stem of said rotary valve plug or member, an
operating-valve for applying pressure to Op-
posite sides of the operating-piston, and in-

~ dicating devices operatively connected with

10

the main piston, substantially as specified.
9. The combination with a main piston
ada,pted to be attached to a rudder-shaft, of
a main valve for controlling the cbpplle&tlon
of fluid - pressure to 0pp031te sides of said
piston and having a rotary valve-plug stem,
an oper a,tmn'-plston mounted concentucfﬂl}
with the rotary valve-plug stem, cluteh mech-
anism for connecting the opelatmtr piston
with said valve- -plug qtem and an operating:-
valve for communicating p] essure to 0pp051te

~ sides of the operatin 0‘-—11)18130]:1 substantially as

20

specified.
10. The combination of a main piston ad apt-—

- ed tobe attached to a ludder—shaft of a main

valve for controlling the a,ppheatlon of pres-

~ sure to opposite smles of said piston and hav-

25
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ing a rotary valve-plug stem, an operating-

Valve mounted eoncentrically W1th the valve-

plug stem, an operating-lever attached to said
stem, a clutch for connecting the operating-
plston to said stem to opelatlvely connect

with said lever, and an operating-valve for
controlling the a,pplmatlon of pressure to op-
posite S1des of the operating-piston, substan-

tially as specified.

11. Thecombination with a main piston and
a main valve for controlling the application

~ of pressure to opposite sides of said piston,
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of an operating
with said main valve, and a plurality of op-

erating-valves for (30111:1 olling the application

of pressure to opposite sides of the operating-
piston, each operating-valve having an indi-

cating device which is operatively connected
with- the main piston, substantlalhf as speci-
fied. -

12. The combination with a main plston
adapted to be attached to a rudder-shaft, and
a main valve for controlling the application
of pressure to opposite sides of said piston, of
an operating-piston operatively connected
with the main valve, a plurality of operating-
valves connected with the cylinder of the Op-

erating-piston for communicating pressure to

opposite sides of the latter, and cheek-vﬂlves
located in the conveyers connecting said op-
erating-valves with the operating-piston cyl-

“1nder, each check-valve being adapted to be

actuated by supply-pressure to open both
the supply and the exhaust conveyers, sub-
stantially as specified.

15. Thecombination with an oper atmn"-pls-
ton, and an operating-valve having its casing
in commumeatwn with the Opemtmmvalve
cylinder by means of twin conveyers,-of a
check-valve having a casing in communica-
tion with both of said convéyers, and a valve-

plug adapted to be adjusted by supply-pres- i°

of said spring,

-piston operatively connected

sure through either conveyer to open com-
munication to both conveyers, substantially
as specified.

14. The combination with an o perating-pis-
ton and an operating-valve having its casing
In communication by twin conveyers with the
operating-piston cylinder, of a check-valve
having a casing in communieation with both
conveyers, a valve-plug seated in said casing
and exposed at opposite ends, respectively, to

supply-pressure admitted through either con-

veyer, and normally held by yleldmn' means
n p051t1011 to exelude back pressure through
both conveyers, substantially as specified.

15. Acheck-valve having its casing in com-

munication with twin conveyers to either of
which supply-pressure may be admitted, and
provided with an axially-movable pluﬂ‘ eX-
posed at opposite ends to bllpply -pressure ad-
mitted through said conveyers, respectively,

73
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resilient means,asaspring,fornormally main-

taining the plug in posmon to prevent the

admission of back pressure through said con- -

veyers, and means for adjusting the tension
substantially as specified.

16. The combination with a main piston,
and a main valve for controlling the applica-
tion of pressure fo opposite Sldes of said pis-
ton, of-an operating-piston operatively con-
nected with the main valve, a controlling-

valve for the supply-port of the main valve,

an adjusting-piston connected to the control-
ling-valve, an operating-valve forcontrolling
the application of pressure to opposite sides
of the operating-piston, and a switch-valve
for controlling communication between the
Operatmmvalve and the cylinder of the ad-

Justing-piston, substantially as specified.

17. The combination with a main piston
having a casing, a main valve for controlling
the appheaﬂon of pressure to opposite Sldes
of the main piston, the cylinder at opposite

sidesof its piston being connected by an equal-
izing-channel and the main valve being pro-

vided with a supply-port intersecting said
equalizing-channel, of a controlling-valve ar-
ranged at the intersection of said equalizing-
channel and supply-port, an adjusting-piston
connected to the controlling-valve and ar-
ranged in the ¢ylinder, an operating-cylinder
operatively connected with the main valve,
an operating-valve connected by main fluid-

- pressure conveyers with the operating-piston

cylinder, branch conveyers connecting said
main conveyers with the adjusting-piston cyl-
inder, and a switch-valve located at the in-

terseetwn of the main and branch conveyers

and adapted to be manually admsted sub-
stantially as specified.

In testimony that I claim the foregoing as
my own I have hereto affixed my swnatme in
the presence of two witnesses.

' CHARLES E. BERGMAN.
Witnesses: '

WH EELER M. A. EDWARDS

W. W. BLACK.
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