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UNITED STATES

PateEnT OFFICE.

ALEXANDER W, PATTIE AND GEORGE W. ROBERTSON, OF GLASGOW, COUNTY

O LANARK, SCOTLAND;

SAID PATTIE ASSIGNOR TO SAID ROBERTSON.

STEAM AND HAND STEERING-ENGINE.

- SPECIFICATION forming part of Letters Patent No. 267,580, dated November 14, 1332,

Applicatien filed July 8, 1882.

{No model.) Patented in England ¥May 23,1832 No. 2,424.

To all whom it may concern :
Be it known that we, ALEXANDER WATSON

PATTIE and GEORGE WASHINGTON ROBERT- |

SON, subjects of the Queen of Great Britain,

:111(1 residents of Glcmg_,ow Scotland, have m-
vented a uew and useful Improvement i Coms-

bined Hand and Steam Steering-Iingines, of
which the tollowing is a specification,

Our invention relates to improvements in
combined steam and hand steering.engines,
parts of the said improvements being also ap-
plicable to the starting, stopping, f;l,nd revers-
ing of marine and other engiues.

Tn order that our invention may be fully un-
derstood, we will proceed to describe it with

' reference to the accompanying drawings, form-
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ing part of this specification, in which—
- Figure 1 1s a partial vertical section and a
partial side elevation of our improved engine.
If1ig. 2 1s a partial transverse section and a par-
tial side elevation of the same. I‘iga 3,4, 5,0,
and Tare detail views of parts of our 1mprm ed
mechaunism,. |
The apparatus consists of a sole-plate, A,
bolted to the ship’s deck and earrying two ver-
tical frames, B3, on which an entablature, C, is
secured, two other vertical frames, D H, being
bolted totheentablature at and near one of its
ends. Detween the frames D E three oscillat-
Ing cylinders, I¥, are carried, these cylinders
having theirpistons all connected to onecrank,
J, and being each formed with trunnions mov-
ing in bearin os between the frames D E. One
of the trunnions of eacheylinder is constructed
hollow, and 1t 1s connected by a steam-pipe, G,
and steam-passages H with a valve-chest, I,
wherein a commoun slide-valveis sitnated.. The
steam-pipes & are each divided into two chan-
nels by a diaphragmor webextending through-
out the entire length of the pipe, and the in-
ner end of the pipe, where it is connected to
the trunnion,1sclosed and situated ina pocket,
a, 50 as to Dbear agalnst the bottom or end

~ thereof, such pocket being preferably made of
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steel and inserted into the hollow trunnion. In

the bearing-surfaces of the pocket a¢ and pipe

Gz valve-openingsare cut—sixin number—such
openings being preferably arranged three on

- each side of the longitudinal diaphragm of the

pipe, as shown in Figs.3 and 4. When the

inders are put into their central pesition and
the pipes G and pockets a, with their valve-

openings in closed position, are inserted at one -

and the same time into the trunnion, after
which the pocket 1s secured, so as to osclllatu
with the trunnioun by a pin or key. Any dith-
culty which might otherwise arise in setting
the pipe and pocket with the valve-openings
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1N proper position relatively to the position of 6o

the cylinder and crank is by this means obvi-
ated. The other ends of the pipes G are con-
nected with the steam-passages H, which are
cast in the frame E, and communicate with the
ports of the slide-valve chest I. The passages
H are also divided into two chanuels, b ¢, by

a midrib or web, d, and ‘the channel b com-
mmncates with the channel on one side of the
diaphragm in each pipe G, while the channel
¢ communicates with the channel on the other
side of said diaphragm—that is to say, while
the engine 15 being operated in one direction

steam is admitted to each of the three cylin-

ders through the channel & and exhausted
through the channel ¢, while, when the engine
is operated in the reverse direction, steam is
admitted to the cylinders threugh the chan-
nel ¢ and exhausted through the. channel .

- The slide-valve spdldle K passes through
both ends of the valve-chest I, and on one
end of the spindle a hand-wheel, I, is secured,
while a screw-thread, L, is formetl on the op-
posite end of said spindle. This screw-thread
works through a correspondingly - threaded
boss or hub of a worm-wheel, ¢, carried in a
bracket on the frame I and geared with a
worm-scerew, f, formed upon or secured on the
crank-shaft J’.
1srotatedinonedirection theinternally-serewed
worm-wheel ¢, which 1s then stationary, acts
as a nuton the screwed part of the valve-spin-
dle K, thereby drawing the slide-valve in one
directiou and admit’ting steam to the eylinders
alternately. This being effected, the steam is
immediately cut off again by the worm-screw
J on the crank-shaft J/, which, in rotating,
turns the worm-wheel ¢, and so reciprocates
the spindle K and its slide-valve in the Oppo-
site direction. A repetition. of these move-
ments takes place until the helm has been
brought into the pOSltIOIl desired by the steers-

connection 1s belng mmde? the osclllatmw cyl- 1 man.

Thus when the hand-wheel LI
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To connect the engine to the steering appa-
ratus another worm-serew, M, is secured on the
crank-shank J’and geared with a worm-wheel,
N, centered loosely on a barrel, O, which 1s
carried on a shaft, P, supported in the lower
vertical frames, B. The barrel is grooved on
cach side of the wheel N to receive the chains
or ropes connecting the steering apparatus
with the helm, and the wheel N is geared with
the barrel, when desired, by a cluteh, N/,which
slides on a feather in the barrel.

1o enable the steering-engine to be actuated
from the bridge, as well as from the deck or
pilot-house, a bevel-wheel, g, is keyed on the
valve-spindle K and geared with a similar
wheel on the lower end of a vertical spindle, £,
which comnmunicates with the bridge steering-
cear.  The spindle 2 is made in two parts, con-
nected together,when steering from the bridge,
by a sliding collar and feather or by equivalent
means. When steering from the bridge or
when steering by hand from the deck or pilot-
liouse, the steam steering-wheel L is discon-
nected from the valve-spindle IC by withdraw-
ing the key or pin ¢, or by any other convenient
nmeans.

Toadapttheapparatusforsteering by hand—
that is to say, without steam—a spur-wheel, Q,
is keyved upon the barrel O. This wheel 1s
ceared with a pinion, R, centered on a shatt,
S, sapported in brackets T on the entablature
O, the said shaft S having a hand-wheel, U, se-
cured on one of its ends. The pinion Ik 1s con-
nected to the shaft S by a feather, and 1t 18
thrown into and out of gear with the wheel Q
Ly a strap, V, which is so coupled with the
pinion R and with the cluteh N’ of the worm-
wheel N that when the apparatus for steering
by steam is thrown out of gear the apparatus
for steering by hand is simultaneously thrown
into gear with the barrel O, and vice versa.
As shown in Ifig. b of the drawings, the strap
V is operated by the hand-lever k, on the 1n-
ner end of which a crauk is situated, acting in
a slot in the strap, or a quadrant or other
equivalent deviee. -'

In adapting the apparatus to the starting,
stopping, and reversing of motive-power en-
cines other than steering-engines the barrel
O and the apparatus by which it is actuated
from the engine, when steering by hand, are
dispensed with, and a screw, 10, is formed on
the crank-shaft J/, as seen in'Ifigs.6 and 7. On
the screw 10 a nut, 20, is placed, which is con-
nected to a lever, 11, centered on a weigh-
shaft, 12, on which latter another lever, 13, 1s
centered, to the lower end of which drag-links
14 are connected, said links being also con.
nected to aquadrant which operates thesteam-
distributing valve of the high-pressure cylin-

inders in the manner well understood and prac-

ticed. A similar arrangement of lever and
links is also employed to actuate the steam-
distributing valve of the low-pressure cylin-
der, or, as an alternative, the screw 10 may be
geared with a toothed quadrant or with a
wheel ; orit may be otherwise connected to the
valve-spindles of the main engine, it being un-
derstood that we do not restrict ourselves to
any precise method of connecting the starting,
stopping, and reversing engine to the valve-
spindles of the main engine, as such connec-
tion may be effected in various ways.

-~ We are aware that steam steering-engines
have been made with three oscillating c¢ylin-
ders. Therefore we do not claim broadly such
arrangement; but,

Having thus described our invention, what
we claim as new therein, and desire to secure
by Letters Patent, 1s—

1. In a combined steam and hand steering-
engine, the combiunation of three eylinders os-
cillating on trunnions at their centers and
provided with pipes for the induction and ex-
haunst of steam to and from the said cylinders,
such pipes being each provided with a web, by
which its interior is divided into two channels
for the purpose specified, and each ot said
pipes being provided with a pocket at the
point of connection with the cylinder, said
pocket being inserted into the hollow trunnion,
and the pocket and pipe having valve-open-
ings in their bearing-surfaces, substantially
as and for the purposes set forth.

2. In a combined steam and hand steering-
engine, the combination of the slide-valvespin-
dle K, having the slide-valve,the wheel L, and
secrew 2, all attached to the said spindle, and
the crank-shaft J’, with the internally-screw-
threaded worm-wheel ¢, and worm f, whereby
steam is alternately admitted toand exhausted
from the eylinders, substantially as and for
the purposes specified.

3. In a combined hand and steam steering-
engine, the combination of the chain-barrel O,
worm M, worm-wheel N, clutch N/, and strap
or lever V, with the spur-gearing Q, shaft i3,
wheel R, and hand-wheel U, as and for the
purposes shown and described.

In testimony whereof we, the said ALEXAN-
DER WATSON PATTIE and GEORGE YW ASHING-
ToN ROBERTSON, have affixed our signatures,
in presence of two witnesses, this 16th day ot
June, A. D. 1332. |

- ALEXAND R WATSON PATIIE.
GEORGE W \SHINGTON ROBERTSON.
- Witnesses: |
GEORGE MACAU. \Y CRUIKSHANK,
J.dJ. H. ORUIKSHANX,
Both of 135 Buchanan Street, Glasgow.
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