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Application filed June 17 » 1890,

Sertal No, 365,730, (No model.)

To all whom it may concern:

Be it known that I, DAVID WELCH, a citi-
zen of the United States, residing in Buffalo,
in the county of Erie and State of New York,
have invented certain new and useful Im-
provementsin Steering-Gear for Floating Ves-
sels Operated by the Combined Action of
Steam and Water, of which the following is a
specification. | | o

My invention consists in certain improve-
ments in steering-gear operated by hvdraulic
pressure and to certain details of construc-
tion relating thereto,all of which will be fully
and clearly hereinafter described and claimed,
reference being had to the accompanying

drawings, in which— .

Figure 1is a detached sectional elevation

of a hydraulic pump, ity valve, and connec- |

tions, showing the valve in position for ad-
mitting liquid to the piston in the direction
of the arrow v. Fig. 2 is an enlarged trans-
verse section through the valve. TFig. 8is an
enlarged longitudinal central section through
the valve. Ifig. 4 is a top plan view of two

portions of a vessel, showing a similar view

- of my improvementconnected therewith. Fig.
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518 a front view of the usual steering-wheel,
showing the cables connected therewith for
steering the boat without the hydraulic de-
vice. Kig. G is a sectional elevation showing
the arm for operating the valve of the hy-
draulic mechanism for steering the boat and
also for starting or stopping the pony-pump
at the same time.

Referring to the drawings, 1 represents the
hydraulic cylinder, within which the piston-
head 2 travels back and forth, being nicely
fitted within it, in the usual way, with the or-
dinary packing-rings or packing, so as to fit
and move as near water-tight as practicable.
This cylinder 1 is preferably made of cast-

1Iron, as being the cheapest and best material.
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1o the piston-head 2 is rigidly secured the
hollow or partly hollow piston-rods 3, into
which the flexible connection or cables 4 are
secured in any well-known way. If desired,
the piston-rods 3 may be made solid with an
eye at the ends, and the chains or cables 4
secured thereto in any well-known or ordi-
nary way. | | |

The cylinder-heads 5 are secured to the eyl-

| inder by bolts 6, (see Tig. 1,) and to each
head of the eylinder is secured by means of
an elbow 7 a downwardly-projecting pipe 72,
both wvertical pipes being connected by el- 5z
‘bows § with the horizontal pipes §?, to which
- the valve-case 9 is secured in the ordinary
way. |
The valve-case 9 (see Figs. 1, 2, and 3) is
provided with two inlet-ports 10, which lead 6o
into the hydraulic eylinder 1. At the lower
part of the valve is an exhaust-port 11, with
which is connected the suction-pipe 12, (see
| I'ig. 4, in which this suction-pipe is better
‘shown,) and at the top of the valve isthe out- 6«
let-port 13, with which the discharge-pipe 14
is connected. (Also shown in Fig. 4.) '
- The valve 15 is fitted within the valve-case
substantially as shown in Figs. 1, 2, and 3,
and 18 operated by the valve stem or shaft 7o
10, which 1s rigidly secured to the valve and
‘mounted in bearings in the case and protected
from leakage by a stuffing-box 17. To the
valve-stem 16 is rigidly attached an arm 18
for operating the valve 15. (See Fig. 1, also y5
Iigs. 4 and 6.) At the lower end of the op-
erating-arm 18 is a downwardly-projecting
portion 19, (see Iig. G,)-which projects down
into an opening 20 through the bar 20%. (See
Fig. 4.) The opposite end of the bar 20* 8o
18 pivoted by a pin 21 to an arm 22, pivoted
by a pin 28 to any suitable support. The
opposite end of this arm 22 is pivoted by a
pin 24 to rod 25,which is mounted in bearings
s0 as to lie lengthwise of the cylinder and be 85
moved longitudinally back and forth in its
bearings.
T'o the rod 25 1s rigidly fixed two arms 20
and 26*.  (Shown in Fig.4.) The piston-rods
g -pass through the ends of the arms 26 and go
26% Atthe ends of each of the piston-rods 3is
a flanged portion 27. T'he object of thiscon-
struction is to provide the means for shutting
off the steam,and consequently the action of
the hydraulic cylinder, by turning the operat- 93
ing-arm 18 to its vertical or normal position
whenever the piston 2 has reached the limit
of its movement either way. For instance,
if the operating-arm 18 is brought to the po-
sition shown in I'ig. 6 by the dotted line 28 zoc
and the piston 2 in moving toward the limit
b of 1ts movement, it will cause the end of the
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arm 26, when the flange portion 27 reaches it, |

{o move the rod 25, and through it the arm 2=
and bar 20* which will bring the operating-
arm 18 to its vertical position, and thereby
shut off the action of the steam and water,and
consequently the action of the deviee, and
leaving the arm 18 in its normal position, or
in the position to be again used when re-
quired for steering the boat in either direc-
tion. This action of the arm 18 also shuts
the steam off from the pony-pump 29 (sce
Figs. 4 and 6) by means of a short arm o0,
rigidly connected to the valve-shaft 16 and

~jointed by a pin 31 to a connecting-rod o2,

L5

20

40

435

§0

55

bo

which is jointed by a pin 33 to an arm o4,
which opens and closes the valve 35 of the
pony-pump 29. From this construction 1t
will be seen that by moving the arm 18 cither
way the arm 30 will also move and operate
the valve as above mentioned, so that both
the hydraulic valve and the steam-valve are
operated at the same tune,

The tiller-arm 36 is operated Dy means of
a sleeve 37, adapted to slide freely along the
arm. To this sleeve is connected a chain or
cable 38, which passes therefrom over fric-
tion-rollers 39 59%, and from thence to and over
friction-rollers 40 40*, and from thence to the
usual winding-drum 41, where it is connected
so that by turning the drum-wheel f either
way the rudder can be operated in the usual
way. |

My improved steering device 1s also com-
bined with the tiller-arm, being connected
therewith by the chainsg or eables 4, which
pass from the piston-rods 3 to and over the
friction-rollers 43 43* and from thence baclk
to and over the friction-pulleys 42 427, and
fromthence to a quadrant 44, which is rigidly
secured to the tiller-post 45 by means of the
straps 46 46* and the bolts 47. (See I'ig. 4.)
The cables 4 are attached each to the side
corners 40Y of the quadrant, so that as the
piston-rods 3 are moved back and forth in the
hydraulic eylinder the rudder may be turned
either way, the movements being about forty-
five degrees, more or less. Connecting with
the pipe 7¢ is arranged a relief-pipe 48, having
a shut-off valve 49. (See I'ig. 1.} Should the
pump 29 become disabled or the mechanism
connected with its steering-gear require re-
pairs, the relief-valve 49 could be opened and
the water or other liguid would be allowed to
pass freely from one side of the follower to the
other through the relief-pipe. In this case
the boat can be steered by the usual steering-
drum wheel 7, its cables, and connecting parts,
which are combined with and form part of
the steering device, so that either one or both
operate together. |

In operation, when 1t is desired to steer a
boat equipped with my improvement,the op-
erator has simply to turn the arm 18 in the
required direction,thus opening the valve 35
and admitting steam to the pump 29, which
draws the water from one side of the piston 2
in the eylinder 1 and forces it into the oppo-
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site side, and by reversing the movement, of
(e arm 18 the action of the water is reversed.
The operation of the valve will be plainly
understood from the drawings. DBy this con-
struction the use of a pressure-tank is avoided,
and the same water is continually used by
being forced in at one end of the cylinder at
the same time it is drawn from the other end,
the same being alternately forced and drawn
from opposite ends of the cylinder by the
action of the pony-pump. |

By connecting the steering-wheel and 1ts
cables connected with tiller-bar with the hy-
draulic steering apparatus,so that either can
be used at will, either one can be used when
the other is disabled, which is a very 1impor-
tant advantage.

I claim as my invention—

1. A steering-gear for floating vessels, con-
sisting in the combination of a hydraulic eyl-
inder provided with a piston-head having pis-
ton-rods projecting from Dboth sides and pass-
ing through the eylinder-heads, cables con-
neeting with the ends of the piston-rods and
passing over friction-rollers to and connecting
with the tiller-arm, a steam-pump for forcing
water to the hydraulic eylinder and connected
thereto by a discharge and suction pipe, an
operating-arm connected to the valve-stem ol
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the hydraulic eylinder for controlling the ac- |

tion of the same so as to move the hydraulic
piston in either direction, and an arm con-
nected with the operating-arm so as to be op-
erated thereby and connected with the steam-
valve for admitting or shutting off steam from
the steam-pump and thereby controlling 1ts
action at the same time, substantially as de-

sceribed.

2. A steering-gear for floating vessels, con-
sisting in the combination of a hydraulic cyl-
inder provided with a piston having piston-
rods projecting from both sides and passing
through the cylinder-heads, cables connecting
with the ends of the piston-rods and passing
over friction-rollers to and connecting with
the tiller-arm, a steam-pump for forcing water
to the hydraulic cylinderand connected there-
to by a discharge and suction pipe, an oper-
ating-arm connected to the valve-stem of the
hydraulic eylinder, having a lower portion
projecting into a slotted bar having its oppo-
site end pivoted to a pivoted arm, a rod
mounted in bearings in the cylinder-heads so
as to move back and forth lengthwise of the
cylinder, and provided with arms 206 20°,
flanged portions 27 on the piston-rods, and an
arm connected with the operating-arm so as
to be operated thereby, connecting by a con-
necting-rod with the valve for admitting or
shutting off steam from the steam - pump,
whereby the steam is automatically shut off
and the action of the device stopped when
the hydraulic piston hasreached the limit of
its movement either way, substantially as
deseribed.

3. In asteering apparatus,the combination
of a double-acting hydraulic eylinder, pipes
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connected with opposite ends of the cylinder, |

a valve connecting with ports leading to op-
posite ends of the same, and a pony-pump
connected by a discharge and suction pipe
with the valve for alternately supplying and
drawing the water from opposite ends of the
cylinder, substantially as described.

3

In testimony whereof I have signed my
name to this specification in the presence of

two subscribing witnesses.

YWitnesses: -
O1T0 HODDICK,

DAVID WELCH.

HRNEST 1. PA:

RRISH.
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