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To a:ll whom zt may concern: e
“Be it known: thatI SAMUELE LEONARD a
- eitizen ‘of “the " Umted States, resi

State of 0]310 have invented certain new and
“useful Improvements in ‘Steering A} pa.ratus

for'Boats and- the Like, and do dec. are that | o
the following is a full, clear and exact de-

seription of the mventmn Wthh will enable
10 others skilled in ‘the art: 1;0 W]leCh 1t apper-
"*‘*ta,ms to make and use ‘the same.

My invention relates to steering a.pparatus'
for boats and the like, and the invention con-

sists'in an apparatus wherem both water and
15
" are utilized for power to control the steering

mechanism, as'hereinafter fully described.
‘In the accompanying drawings, Figure 1 is

a plan view of the apparatus, and Fig. 2 is a

20 sidé elevation thereof, partly in section. Kig.

- 31s a'vertical longltudma] sectional elevation

~of the appa.mtus and Fig. 4 is a cross section

substantially on the line of the transverse

sha,fts at the middle. Fig. 5 is a reduced

25 view of the parts, shomng a marine boiler in
" connection therewith. -

“The ‘novelty herein lies pnmanly in the’

1dea of utilizing both water and steam pres-
sure from the same boiler or source of pres-
30

rom as will be now descrlbed Thus, the

apparatus comprises a main or central casing

35 C of approximately box shape, or its equiva-
~ ‘lent, and a steam ¢ylinder 2 open thereto at
one end and a water ¢
at the other end, an
- their inner ends to said box or cas
40 s &ld cylmders are differential or oﬁ;&ﬁerent

which are bolted at

- ’S1zes 1IN ‘Cross section, the steam cylmder be-.
ing of apprammately twme the size of the. Wa- i
ter;cylinder 3 in cross ‘sectional area. and, as | -
‘with the boiler, and the vafee box 18 is set

-represented also by . the Workmg areas of thelr | .. |
therein and there is no exhaust on this line.. .

t0 respectwe. plstons P and P’, 'so that in’ a,IlY_'_:.
“event when pressure comes onto both | pistons.

45

“at the.same time from an otherwise equahzed

IIIII

sohrce, the ‘steam piston P will prevail and
correspondingly control and. opera.te or'actu-

ate the steering. mechamsm which when fol-
‘lowed to its end is a rudder not. shown

However, I do show cables or Topes 6, which
are en,,acred about or upon winding drum D

and with which the steering gears or. parts
| tion that there is exhaust from cylin

55 are’ “usually attached as' now well known.

“at
“Cleveland, in‘ the county of Cuyahoga and

steam lfr{a:ss;llre from the same pressure source

sire, s0 as to haye equﬂlbrlum in the pres-
- sure itself, with dlﬂ'erentla] cyhnders and.
istons, and transmitting mechanism there-

jrhnder 3 open thereto
The

; passages..
B

transverse shaft S. “This _
‘with the teeth 7 on S&ld rack-bar.
said winding drum D is. brought into ‘direct

the action on cables 6 is positive.
' means of hand control another gear, G, is

smaller in size than geal G as shown herem
This gear meshes with pinion 8 on another

| while the shaft itself is slidable a.ma]l ‘within

same, affording a bearing for said shaft as

| tions from the said shaft with the wvalve

| 17 and 18, respectively, for said valves 14
‘and 15, and the operation of valve stem 16
| actuates both valves simultaneously and

Pa.tentad Dac 22 1908. o
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‘ erating connections with said pistons and
‘Then as a

‘mounted on this shaft at the side of drum D )
and integral therewith in this instance, but.

| shaft, S’, mounted in'or on the top of sup-

ortmg frame F. This latter shaft has. a
| Eand wheel W for controlhntr the. apparatus "
| when hand control is desuable and a double.
ended clutch sleeve 10 is fixed on shaft S’

limits so as to engage said clutch elther with
pinion 8, or rotatable sleeve 12 both of which
parts are constructed with clutching teeth.

Said sleeve 12 is mounted in the top of frame
| F and has the shaft S’ passing through the

equally and opens and closes the same for all-
Valve box 17 has inlet pipe 20

1 the plstons P and P’ thmu rh the ra.ck—ba.r B,
which rigidly connects said pistons and con-
veys power therefrom to segmental gear G on.
gear is In mesh

Thus the

60
70”
75

80

 well as serving to make operating connec- ”

‘mechanism beneath. For example, there
are two valves 14 and 15, mounted on a valve

stem or rod 16 and contro]]mn' the inlets and
outlets to and from cjr]mders 2 and 3. So
there also are two valve boxes or chambers,

80

80

which runs to live steam in boiler E, and

thence by box 17 and pipe 21 into steam c yl- 95

inder 2. The exhaust from said cy lmder s

‘exhaust pipe 22.
Cylinder 3 has a Wa.ter P

On the contrary, the water plays back and

forth as between the boiler or a.chamber or.

‘the like in communication therewith and

cylinder 3, sub]ect only to control by valve 105

back through plpe 21 and box 14 a,nd out by;

comlectmn 23f. ~

100

15. '_[ha.t is if steam. pressure be.open to ..

Elston P the water before the smaller piston,

“the other hand 1f the valves be n su:h

Said drum is in operatmg connectmn with | the water I}ressure on piston P’ will drive the

| t_."

will be driven back into the boiler accord-_a
‘ing to the movement of said piston,.and on
0SI-
er 2. .

114
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boiler. Of course, as shown in Fig. 2, the
valves and passages are closed and every-

‘thing 1s stationary. In fact neither piston

can move under these conditions, and the
steering rudder would be held definitely to

& fixed position, whatever that might be.

10

19

20

29

30

30

40

This would occur even if steam in cylinder 2
were to condense more or less before a shift
were made because the water in cylinder 3
would not permit such movement when
locked as shown as a vacuum would be nec-
essary to eifect a movement, and such vacu-
um 1s physically impossible in this construc-

tion. I can, therefore, lock the steering |

parts at any time and in any desired posi-
tion, and they must inevitably hold that po-
sition until purposely released or changed.

Now, reverting to sleeve 12, it will be seen
that connection is made by a link 24 be-
tween a flange thereon and a ring a on eccen-
tric 25, splined on the end of shaft S, and
which ring is connected by a link or rod 26
with valve stem 16. Said ring is independ-
ently rotatable on the eccentric through
sleeve 12 when wheel W is turned to open or
set the valves. c

1t 1s to be noticed, also, that segment gear
G 1s splined on shaft S, while drum D is free
thereon, and the two are operatively con-
nected by a bolt or pin 19, through which the
drum is engaged with said gear and the two
rotate together. Now, when the parts are

1n position as seen in Fig. 4, power is on as to |
all the parts and the hand controlling mech-

anism is thrown out. In this case the valves

~are controlled through shaft S and the eccen-

tric thereon operating ring ¢ and link 26.
But if hand control is to be resumed, the

~clutch 10 is thrown into engagement with

45

60

pinion 8, and pin 19 connecting gear 9 and
drum D withdrawn. This givesthe opérator
direct control of the drum through pinion 8
and the valves remain closed and the pistons
locked and gear G and shaft S disconnected.
This eliminates the power control from the
boiler for the time being and the operator
works as if no power operation were provided
for. However he has free control at all

~ times over the valves independently of the

59

60

power, to open and close them at his will
without interfering with the automatic ac-
tion upon the valves through the power
mechanism. -

It 1s of course understood that the amount
of water used at any time in cylinder 3 is
relatively very small, so that in no case is it
noticeable in the boiler nor such as to in any
wise affect the water supply for the boiler.

Now reverting again to the use of water

- and steam herein rather than steam alone, it

will be noticed that by these means I over-

come the vital objection of steam condensa-
65 tion and the consequent movement or shift-

|

' lock and hol

007,252

Experience has shown that all or only steam
cannot be relied upon, but by the use of
water on one piston I am enable to water-
both pistons regardless of
steam condensation, and this constitutes an
important improvement in the art, as I un-
derstand the art at this time. |

As shown, the cylinders are arranged end
to end for horizontal placement on a vessel,
but if greater economy of room or other cir-
cumstances require ditferent disposition and
relation of the parts, this can be done with-
out departing from the spirit of the inven-
tion as embodied in the ditferential cylinders
and pistons and their steam and water con-
nections with the boiler.

What I claim is:— -

1. In steering apparatus for vessels, a pair
of differential cylinders, a steam boiler and
water connections therefrom to the smaller
of sald cylinders and steam connections to
the larger, pistonsin said cylinders and steer-
ing mechanism operatively connected with

sald pistons. -

2. A steering apparatus comprising two

cylinders arranged end to end and of differ-
ent sizes in cross section, connected pistons
in sald ¢ylinders, a boiler and pipes connect-
ing the said cylinders therewith, the pipe to
the larger cylinder open to live steam in the

‘boiler and the pipe to the smaller cylinder

open to the water, and jointly operated
valves for both pipes. '
3. Steering apparatus

cross section and connected pistons therein,
In ecombination with a boiler and steam and
water pipe connections respectively between
saild boiler and cylinders, separate valves for
sald connections, and means to operate said
valves operatively connected with said pis-
tons.: | <

of cylinders of different sizes in cross section,
connected pistons in said cylinders and valve

for vessels compris-
Ing a pair of cylinders of different sizes in

parts in the opposite direction and éylindér 3 | ing of the pistons where steam is used alone. _
will receive supply under pressure from the

70
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4. In steering apparatus for vessels, a pair

110

controlled fluid passages to both cylinders, -

one of sald passages having a water connec-
tion and the other a steam connection, said
water connection adapted to play the water
between the water cylinder and the boiler.

115

5. A steering apparatus for vessels having

pipe connection with both the steam and the

water 1n-a boiler, comprising differential

cylinders arranged end to end, the smaller
cylinder having water connections and the
larger steam connections, pistons in said cyl-

| inders, a rack-bar connecting the same, and
mechapism controlled by said rack - bar

adapted to operate the steering mechanism
and control the flow of water and steam.
6. In steering devices, cylinders arranged

120

125

end to end and pistons of differential area

therein, a bar rigidly connecting said pistons
and steering devices operatively connected

130
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therewith, in combination with a water pas-
sage to one of said cylinders and a steam pas-
sage to the other cvlinder, and means to
jointly open and close said passages, com-
prising a valve for each passage, a rotatable

- shaft and connections therefrom to saild

10

20

25

30

valves and to the pistons in said cylinders.

7. In steering apparatus the cylinders and
the water and steam pressure connections
therewith, pistons in said eylinders and a-bar
connecting the same, in combination with a
rotatable shaft and a cable drum loosely
mounted thereon, a gear fixed on said shaft
and adapted to be engaged with said drum,
a valve for each said water and steam con-
nections, and operating connections between
sald valves and said shaft. o

8. In steering apparatus the differential

~cylinders and the connected pistons therein,

and valves to control the flow of fluid to said
cylinders, in combination with a rotatable
shaft, a gear fixed to rotate therewith, a
cable drum loose on said shaft and means to
connect and disconnect said drum and gear,
a stem uniting said valves, an eccentric on
said shaft and link connection therefrom to
sald valve stem. -
9. In steering apparatus the combination
of the differential cylinders and the connect-~
ed pistons therein, a shaft and a drum there-
In operatively engaged with said pistons, a

8

boiler and water and steam passages there-

from to said cylinders respectively, and
valves for said passages, a hand controlled

~shaft axially movable and a clutch fixed

thereon, and connected means engaged by
sald clutch and with said valves to open the
valves by hand power. '

10. In steering apparatus the combination
of the diflerential cylinders and pistons, a
shatt and an eccentric on said shaft, valve
mechanism operatively engaged upon said
eccentric, a drum on said shaft adapted to
carry the steering cables a rack bar connect-
ing sald pistons and operating connections
between said rack-bar and said drum.

11. In steering apparatus the differential

cylinders and pistons and a rotatable shaft
operatively connected therewith, in combi-
nation with valves to. control the entrances
to said cylinders, in combination with an
eccentric on said shaft and connections there-
from to sald valve, a hand wheel and shaft

and means éengaged with said shaft to oper-

ate said valves through the connections with
said eccentric. *

In testimony whereof I s1gn thiSfSpeciﬁca_ B
| tion in the presence of two witnesses. |
SAMUEL E. LEONARD.

- Witnesses:

K. M. FISHER,
¥. C. Mussun.
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