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To all whom it may concerm:

Be it known that I, JoaN B. PURVIS, a citi-
zen of the United States, residing at Detroit,
county of Wayne, State of Michigan, have in-
vented a certain new and useful Improvement
in a Steering Apparatus; and I declare the
following to be a full, clear, and exact de-
scription of the invention, such as willenable
others skilled in the art to which it apper-
tains to make and use the same, reference be-
ing had to the accompanying drawings, which
form a part of this specification.

My invention has for its object to provide
an improved steering apparatus adapted for
either steam or hydraulic power, which shall
be simple in construction and operation, and
in which the liabilities of getting out of or-
der heretofore existing in devices of this class
shall be overcome.

Tothis end my invention consists of the de-

- vices and appliances, their combinations and
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arrangements, as more fully hereinafter de-
seribed, and pointed out in the claims, and
more fully illustrated in the accompanying
drawings, in which—

Figure 1 is a diagram plan illustrating my
Fig. 2 is a horizontal section
through the power-cylinder and valve-chest,
showing the valve in position to equalize the
pressure on the piston.

I carry out my invention as follows: A rep-
resents the rudder; A’, the rudder-stock; and
A?is a quadrant engaged thereupon. The
stock may be extended through and above
the quadrantin orderthat any ordinary hand
apparatus may be attached thereto.

- B represents a power-cylinder provided
with a piston B’, having piston-rods b b’ ex-
tending in opposite directions through the
opposite ends of the cylinder.

C denotes a cable engaged with the quad-
rant and with each of the piston-rods, as
shown., The cable may be passed about any
suitable arrangement of pulleys D. Theen-

gagement of the cable with the quadrant and
with the two piston-rods is such that when the
piston is moved in one direction the quad-
rant, and consequently the rudder, will be
moved in an opposite direction,

E is a valve-chest communicating with the
power-cylinder through posts e ¢’.

E’ is a balanced valve to control admission
to said eylinder, said valve provided with a
valve-rod E? extending through the valve-
chest.

3 is a power-supply pipe, which may enter
the valve-chest at either end, asshown at €? €%,

E*is an exhaust-pipe.

I would have it definitely understood that
I do not limit myself to any particular valve
mechanism for controlling admission of
power to the power-cylinder.

T is a lever for operating the valve, and
which may have any suitableconnection with
the valve-rod.

G is an arm having a jointed engagement
with one end of said lever, as shown at f,
whereby said lever may be operated from the
wheel or analogous steering device to throw
the valve, as may be desired. The arm G
may be fulerumed in any suitable support or
hanger G’. At the opposite end the lever I
is engaged with the quadrant A* by means of
a connecting-arm I/, having a jointed en-
gagement therewith, as at f’.

I prefer that the connecting-arm shallhave
an adjustable engagement with the quadrant,
and for this purpose the quadrant may be
constructed with an elongated slot a,in which
the adjacent end of the connecting-arm may
be secured either nearer to or farther from
the rudder-stock, as may be preferred. The
lever T, as thus engaged with the valve, the
operating-arm G, and the quadrant A? affords
a differential movement to the valve, and
which may be regulated, as required, by the
adjustment of the conuecting-arm I’ in the
quadrant A%

When the rudder is amidships, the valve is
in its normal position to slightly open both
the ports to the cylinder B, so that the press-
ure will be equalized on both sides of the pis-
ton. The valve will thus be in position so
that a slight movement in the required di-
rection will close one of the ports and open
the other. We will suppose that the valve is
thrown to move the piston in the direction of
thearrow. Thepiston-rodd’ willthenbemoved
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inward, drawing the cable therewith and mov-
ing the quadrant A?in the direction opposite
to that indicated by said arrow. In this case
the arm G is nioved to throw the adjacent
end of the lever F in the direction of the ar-
row. -In the operation of the lever F by the
arm G the point 7/ is the fulerum. Now, in
consequenceof the movement of the quadrant,
as above explained, it is evident that a differ-
ential movement is given to the valve, since
the movement of the quadrant, as explained,
will forcethe adjacent end of the lever F there-
with, the point f being the fulerum in this lat-
ter movementofsaidlever,andin consequence
of which the valve will be restored to its noxr-
mal position, equalizing the pressureupon the
‘piston, and consequently the rudder will be
firmly held in position until the valve isagain
operated, as desired. Thisrestoration of the
valve to its normal position in consequence
of this differential movement will thus take
place every time the valve is operated in
either direction by thesteersman. Thenearer
the connecting-arm ¥’ is adjusted to the rud-
der-stock the more the piston will travel be-
fore the valve will be restored to normal po-
sition, as it is evident that the adjacent end
of the lever will in that case be moved a less
distance than if the connecting-arm were ad-
justed farther away from the rudder-stock.

To: operate the valve from the steering-
wheel or analogous apparatus H, cables I are
connected with the arm G, and also connected
withsaid steering device or wheelin any suit-
able manner. Assghown inthedrawingssub-
mitted herewith, a steering-wheel. H: is en-
gaged. with a winding-drum H’.

J is a ecable properly engaged with, said
drum and with a reversing-lever K, suitable
movable. pulleys j being provided for the
training of said cable. The cable I is en-
gaged with said pulleys j. Fixed pulleys <

.are provided for the traveling of said cable 1.
In this manner the arm G may be very readily
operated.. I do not, however, limit myself. to
any. precise manner of connecting the steer-
ing-wheel with said arm.

In an arrangement like that shown it is.

evident that the wheel H and lever K may
have different.locations, and thatone or more
steering devices:H or X of any desired con-
struction. may be located wherever desired to
conneet with.and operate the cable I.

A very-important feature of my invention
consists in the fact that the cylinder B with
the.cable C and immediately-related. parts

may. be located. in the stern of the boat:and.
adjacent to the rudder, while the cable Iand:

its operating mechanism. may be led forward,
wherever desired.
It is. evident that but little power is re-

quired.to.operate- the valve from the wheel,.

and that.in consequence the: line or cable I
may. be-small-and -inexpensive,-as-there-is
but. little strain thereupon.
strain comes on the cable C, which may be
of required strength. Heretofore in devices
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in common use it has been customary a_nd
necessary to lead the cable connected with
the rudder up forward to the wheel, in con-

sequence of which there has been great noise-

from the rattling of the heavy cable in the
operation of the wheel, and moreover there
has also been great liability of breaking the
cable and thus rendering the rudder unman-
ageable. On account of the long distance
from the rudder to the wheel it has been im-
practicable and expensive to provide a cable
of sufficient strength to overcome this lia-
bility of breakage. Furthermore, in or:ch—
nary steam steering devices it has been im-
possible for the steersman toknow what power
he is putting on the cable, and the cable
itself may get foul running so-long a. dis-
tance, and possibly impeded in its action by
the location of the freight and from other
causes, so that as a practical fact great harm
is liable to result from the breaking of the
cable, as is not infrequently the. case; bub
in my invention the cable C is only a short
cable, and being located near the rudder is
more-out of the way, for which reasons. it is
not liable to be fouled, and may be made so
heavy without any considerable expense as
to overcome all liability of breakage. . When
hydraulic power is employed, the cylinder B
can be made of small size,and therefpre-wvlth-
out large expense. When, hydraulic power
is employed, the supply-pipe leading to the
valve-chest, it will be- understood, leads.to a
suitable pump. The pump should be so-con-
structed and arranged that when a. desired
degree of pressure is reached a valve-will close

‘and stop the pump.

T'would have it understood. tliat I.do-not
limit myself to the-use of a:quadrant engaged
with. the rudder-stock, as. an ordinary. tiller
might be used instead. i

What I claim as my invention.is—

1. In a steering apparatus, the combina-
tion of the rudder, the power-cylinder pro-
‘vided with a piston, a cable connecting:said
‘piston with the rudder, a valve to ¢tontrol
‘admission of power to said cylinder, a valve-
operating device, and’ a connection between
the valve-operating” device, valve, and the
rudder whereby the movement of the rud-
der operates said valve to cut off the.power
to said cylinder, said valve; cylinder, and
cable located near the rudder, and said valve-
operating device located.forward, as desired,

‘the connection leading from the rudder and
valve extended forward. to the valve-operat-

ing device, substantially as set forth.
2. In a steering-apparatus, the ¢ombina-

‘tion, with the rudder, of a.power-cylinder, a
‘piston located therein connected. with the
‘rudder, a.valve to:contrel the admission.of
‘power tosaid eylinder, a-lever connected-with. .
‘said rudder and valve, a valve-operating.de-
“vicey-and--a-cable-connection-of-said valve-
.operating device with said lever,substantially.

as described.
3. In a steering apparatus, the combina-
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tion, with the rudder, of a power-cylinder pro-
vided with a piston connected in opposite
directions with the rudder, a valve to control
admission of the power-supply to said eylin-
der, a steering device to operate said valve,
said valve having connection with said steer-
ing device, and an adjustable connection
with said rudder, substantially as described.

In testimony whereof I sign this specifica-
tion in the présence of two witnesses.

JOHN B. PURVIS.

Witnesses:
N. S. WRIGHT,

CHAS. F. SALOW.




