(No Model) . 4 Sheets—Sheet 1.

J. DEAM.
VALVE GEAR FOR ENGINES.
No. 546,419, Patented Sept. 17, 1895.
Fic.1
‘ \!\ v
)
2
i Hi -
|
ol - Il
I )
~ | \
I |
ll Jif
Il
_/;.2;7%7775_7‘
o TBhn Deam
Qi lrresses e

R By S Lprar




{No Model.) : 4 Sheets—S8heet 2.
* J. DEAM.

VALVE GEAR FOR ENGINES.
No. 546,419, Patented Sept. 17, 1895,

16

§ 1
t\\\ 3, I
N
\®

=
: T

P = o e 7v, o

= ; a2l

= N %

S EEEILIEILIIITELL LIRSS R
= e =, = v

20

15
A

)
‘*""'1.'\;74 Ji
;wa g
R

=
NRNANNNN =

) ‘ . N_‘,
e e e e e e e e S S S O

Fic.I

n <
0 =Y A e ©
1 el % %
7 i Al |
7 il
NS NSRS/
\‘ ANy © © nuy
@ © >I// Jl\\' ;
oo \g |
\
S0 TS
S f |
Wi lresses . __-/ r2verr Zor

. ' orrr Dearr
/Wdﬁ?% -~ ‘
39 Mo St fonr




4 Sheets—Shee?’ 3.

(No Model.) '
J. DEAM. ,
VALVE GEAR FOR ENGINES.

No. 546,419, Patented Sept. 17, 1895,

GRAHAM, PHOTO-UTHD. WASHINGTON. D.C.




(No Model.) o 4 Sheets—Sheet 4.

J. DEAM.
‘ _ VALVE GEAR FOR ENGINES. '
No. 546,419. Patented Sept. 17, 1895,
I
! %
1 (il
ii! :. : E 2]
| A
gl
N ! I’ m
'Nﬂ [
I j
— s . |
d [x]
L VTALTIR
I m
g -
|
5 |
|
A 3
a |
di it
- i
1
Lrrvers Zor

W{‘/?'ve&f‘ef ‘ . j‘ Jgrz Dé 7272
. 7 ‘

Ay,

ANDREW B.GRAHAM, PHOTO-LITHO. WASHIKGTOR. B.C.




ic

s

20

25

50

UNITED STATES

Patent OFFICE.

JOHN DEAM, OF SHANNON HARBOUR, IRELAND

VALVE-GEAR FOR ENGINES.

ECIFICATION forming part of Letters Patent l\To 546,419, dated September 17, 1895.

Apphc'ttlonﬁ]edApml 27,1896, Serial No 547,368,

(No model)

To all whom it may concern: :

Beit known that I, JOEN DEAM, a subject of
the Queen of Great Britain, residing in Shan-
non Harbour, near Banagher, Kings county,
Ireland, have invented certain newand useful
Improvements in Valve-Gear for Fiuid-Press-
ure Engines, of which the following is a speeci-
fication.

This invention relates to valve-oeaxs and is
specially applicable to the valve-gears of ma-
rine ‘engines of the triple-expansion type, and
for convenience of description I will describe
my invention with reference to such engines.

In the accompanying drawings, which illus-
trate my invention, Figure I is an end view
of the general arrangement in which the con-
necting-gear between the crank-shaft and
secondary shaft is shown, but in which, to
avoid confusion, only one cylinder of the
engine and its corresponding eccentric are
shown. . Fig. II is a longitudinal section on
the line A Aof Fig. 111 of the arrangement for

moving the duvmmeccentues on the crank-

shaft. Fig.IIlisa tl'aHSVerse seetion on the
line B B of Fig. II,and Fig. IV is a detail view
of the hydranlic cylinder.

Throughout the drawings similar parts are
indicated by the same reference-figures, and
in the casse of sections the direction in which
they are viewed is indicated by the small ar-
rows placed adjacent to the letters denoting
the plane of section.

I operate the valves, which may be of ordi-
nary construetion, by means of a single eccen-
triec 1 for each valve 2. These eeeentrics, of
which there are usually three in the case of a
three-cylinder engine, are keyed to a second-
ary shaft 3, which is arranged laterally with
reference to the crank-shaft 4 and parallel
thereto. The secondary shaft is geared to
the crank-shaft, so as to have the same angu-
lar velocity as the latter. The connecting-
gear consists, preferably, of twodriving-eccen-
trics 5 and d, mounted on the crank-shaft
with their centers at right angles and con-
nected by rods 6 and 6’ to two corresponding
cranks 7 and 77 at right angles on the second-
ary shaft. The driving-eccentrics are not

koyed directly to the crank-shaft, but are
formed on a block 8, mounted on the crank-
shaft, but capable of rotation to alimited ex-
tent relatively to the erank-shaft.

It will be

seen, therefore, that while the secondary shaft
is so geared to the crank-shaft as to have the
same angular velocity as the latter the rota-
tion of the block 8 relatively to the crank-
shaft 4 will result in an alteration of the an-
gular position of the secondary shaft rela-
tively to the crank-shaft. The amount of ro-
tation of the block relatively to the crank-
shaft corresponds with that necessary to move
the eccentrics 1 angularly relatively to the
cranks from, say, full gear ahead to full gear
astern. The extreme positions of the block
correspond with these positions of the gear,
and consequently intermediate positions of

the block correspond tfo intermediate or
~“linked up” positions of the gear.

1t will be
seen that, assuming the engines to be rotating
full speed ahead, it is only necessary to rotate
the block 8 relatively to the erank-shaft from
one limit to the other in order to reverse the
engines or to partially rotate it to an inter-
mediate position to “link up.”

The rotation of the block relatively to the
crank-shaft is produced by fluid-pressure in
the following way: The block 8§ is formed as
a hollow eylinder fitting the crank-shaft, on

"the outside of which eylinder the two driving-

eccentries 5 and 5’ are formed. The erank-

-shaft has two abutments 9 and 9’ diametri-

cally opposite each other, which extend ra-
dially to the internal periphery of the block,
and ihe block has two corresponding diame-
tral abutments 10 and 10" extending from its
internal periphery to the surface of the erank-
shaft. The shape of twoof the abutments is

-approximately that of a truncated sector of a

circle, the angles of the sectors lLeing such
that the block may rotate relatively to the
crank-shaft through the angle before men-
tioned, the shaft-abutments serving as stops
to limit the motion. Hach pair of the radi-
ally-opposite faces of the shaft-abutments are
provided with ports 11 and 12, which commu-
nicate with $wo passages or two sets of pas-
sages 11’ and 12’ in the crank-shaft, the ports
in the radially-opposite faces communicating
with the same passage or set of passages.
The passages 11" and 12’ aré connected to a
hydraulic c¢ylinder 13, and the eylinder and
passages are filled with a suitable -liguid.
The connections are such that the direction
of motion of a piston 14 in the eylinder de-
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termines on which side of the: crank:shaft
abutments pressure is exerted.: ' In:this way
ihe block ean: be moved from one position:to
the other.  The crank-shaft 4'is: prolonged
and enters through: glands 15 a casing 16,
which communicates with the hydraalie ¢yl-
inder 13, the arrangement being stichithat the
{wo sets of passages 11’ and 12’ communicate
with opposite ends of the eylinder.: A non-
returnvalve 17, capable of being independ-
ently operated by a screwed spindle 118, is
fitted to'one of the passages or sets of pas-
sages and intermediate positions of the bloek
are obtained by closing this valve after intro-
ducing 'sufficient: liqguid unnder: pressure :to
move the block to the desired position. ' Ifind
it convenient to:have one-centiral passage 11’
concentric with 'the ‘erank-shaft for the one
pair of ports 11 and two passages 12/,one on
éach side of the central one; for the other pair
of port&.  Thé connections between these pas-
sages 117 and 127 and the cylinder 13: are
clearly shown in Tig. I, from which:itiwill
be 'seen that ‘there  are; branching from the
hydrauliceylinder, two wing:casings, in which
passages 1177 and 12" are formed.’ Thewing-
casings are provided with' glands, through
wlieh the end of thieierank-shaft, reduced in
diameter, passes, and openings:19 in the pe-
riphery of the shaft put the passages 12”and
the 'wing - passage 12/ in communication.
The end of the shafthas a cap 20; secured in
position by bolts, and the central passage 11"
communicates with - the wing-passage 117
through an opening 21 in the ecap.  The open-
ing. 21 is controlled by:the independently-op-
erated non-return: valve 17. "The wing:-pas-
sages 11’7 and 12" are led into the hydraulic
eylinder at opposite ends thereof, as shown
in Fig. IV.

Referring now to the detailed construction
of the block 8, it will be seen from an inspec-
tion of Figs. II and III that it is formed by
thetwodriving-eccentrics 5and 5’, which earry
the abutments 10 and 10’, a split side piece
22, a side piece 23, having a central part 25’
screwing into the central part of 23 and ad-
justable axially relatively thereto, and a thin
flexible side picee 24,interposed between the
eccentries and the side piece 23, These sev-
eral parts arve bolted together at their periph-
eries. The side pieces 22 and 24 have inter-
nally-projecting annular spigots which fit, as
shown in Fig. 11, in annular recesses 25, formed
in the collar 26 of the ecrank-shaft, from which
theabutments9and 9’ are carried. The annu-
lar spigots do not reach to the bottom of the
recesses 25 and the intervening space is fitted
with an elastic packing. The pressurein an
axial direction required to make the joint is
obtained by serewing in the central part 23
of the side piece 23, with the result that the
central portion of the flexible side piece is
forced in relatively to the split side piece 22.
The central part 23’ is locked in position by
set-serews 27. Leakage between the abut-
ments and the internal surfaces of the block

is prevented by the use of leathers 28 and 28/,
attached to the facesof the'abutments, which
act somewhat after the manner of cup leath-
ers.inia hydraalie press. . The block 8 is lo-
cated near the forward erank-shaftbearing 34.

The piston of the hydraulic cylinder is op-
erated. either by hand by means of a hand-
wheel 20 or by power by means of the crank
30.. In eithercasethe rotationoftheserew 31l
in thehollow piston-rod 23, which is prevented
from turning by the pieee 33, produees the de-
sired axial movement of the piston.

The ‘action of the apparatus, is' as follows:
Assuming that the engine has been running
ahead, the direction indicated by the arrow
in Fig. III, that the block has accordingly
been driven in. this direction in consequence
of  the crank-abutments 9 and 9’ being in
contact, respectively, with the: block - abut-
ments 10 and 10’, and that the engine has
now : to: be reversed, the piston 14, which
under the, conditions assumed will: be at: the
end of its oulstroke, is now caused: to makeo
its instroke, svith the result that the liguidon
the right of : the: piston, Fig IV, is: forced
through the wing-passage 11’/ :past the mon-
return valve intoi the passage:11’ and, enter-
ing the interior of the block throughthe ports
11, exerts: pressure between the abutments 9
and 10 and 9% and 107 separting them and
foreing the fluid between the abutments 9 and
10" and 9" and 10 to return to:the. cylinder
throngh the ports 12 and passages 12° and
1277, The motion of the piston is continued
till the abutmvents 9 and:107.and 9’ and 10 are
in contaet. ' The block will now have moved
relatively to the crank-shaft through an an-
cle of one hundred and eighty degrees minus
twice theangle of advance, and as this motion
will have been communicated to the second-
ary shaft it is evident that if the eccentric 1
was in the correct ahead position before the
movement it will now be in correct position
for a stern. To reverse the engines back to
the ahead position, the piston is given a move-
ment opposite to that just described,the non-
return valve being rendered inoperative by
screwing in the spindle 18.

When it is desired to locats the eccentrics
in an intermediate position for working the
engines expansively for the ahead motion,
the spindle 18 is secrewed out to free the non-
return valve and the liguid is forced through
passages 11’7 11”7 and the ports 11 till the
block is in correct intermediate position.
When the engine turns ahead, the lignid is
trapped between the abutments 9 and 10 and
9’ and 10’ in consequence of the non-return
valve closing, and the driving foree is trans-
mitted from the erank-shaft to the block
through the interposed liquid. If the engine

is required to work expansively when going
astern, an independently-operated non-return
valve is fitted on both passages.

I have described my invention as applied
to a three-cylinder engine; but it is to be un-
derstood that it is equally applicable to a sin-
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cle-gylinder engine, in whieh ease, of conrse
the single eccentric is mounted on the block
8 and operates the valve directly.

Instead of operating the piston of the hy-
draulie eylinder as shown in the drawings, it
may be coupled direetly to the piston of a
cylinder operated by steam from a boiler and
controlled by a suitable slide-valve, and in
some cases the block may be operated directly
by steam-pressure.

The leathers 28 are U-shaped in plan, and
fit in recesses formed in the three working
edges of the abutments 9and 9’; but they may,
of course, be fitted in any other convenient
manner. Theleathers 28’ are, of course, only
fitted on thesingle working edge of the abut-
ments 10 and 10°.

ITaving now fully described my invention,
what I elaim, and desire to secure by Letters
Patent, is— :

1. Ina valve gear, the valve, a shaft and a
connection between the shaft and valve com-
prising a block mounted on the shaft ar-
ranged to be adjusted circumferentially about
the shaft and earrying an eceentric or eccen-
tries, the block and the shaft being provided
with abutments to permit a limited relative
angular movement between the block and the
shaft, and means for operating the block by
fluid pressure.

2. In a valve gear, the valve or valves, a

shaft and a connection between the shaft and
valve comprising a block mounted on the
shaft arranged to be adjusted circumferen-
tially about the shaft and carrying an eccen-
tric or eccentrics, the bloek and shaft being
provided with abutments to permit a limited
relativeangular movement between the block
and shaft, and means for operating the block
including the eylinder and piston with oper-
ating means therefor and the ports leading
therefrom to the block through the shaft and
the abutments thereof, substantially as de-
seribed.

3. In combination in a valve gear, a valve
or valves, a shaft and a connection between
theshaftand valve comprising a block mount-
ed on the shaft to be adjusted circumferen-
tially about the same and carrying eccentrics,
said block and shaft having abutments, the
passage 11’ through the shaft having ports 11
leading totherecesses between theabutments
and the passages 127,12, leading to the oppo-
site recesses, means for forecing the fluid
through the passages and the non-return valve
controlling the passage 11’ with means for
operating the said valve, substantially as de-
seribed.

4. Ju combination in.a valve gear, the valve
or valves, the shaft and the connection be-
tween the same and the shaft comprising the

block carrying an eccentric or eccentries and
arrangod to be adjusted about the shaft eir-
cumferentially and held by fluid pressure and
an independently operated non return valve
for maintaining the block in intermediate
position. v

5. In combination in a valve gear, the valve
or valves, a crank shaft, a block mounted
thereon and capable of limited angrlar move-
ment relative thereto, a secondary shaft, car-
rying the eccentrics to operate the valves,and
driven by means of cranks at right angles, by
eccentrics mounted on the block; and means
for operating the block by finid pressure.

6. In combination, a valve gear, the valve
or valves, the shaft, the block thereon carry-
ing an eccentric or eccentries, means for ad-
justing the position of the block in its angu-
lar relation to theshaft by fluid pressure and
the packing joint between the block and
crank shaft comprising the flexible side piece
24 and the central part 23’ of the side piece
23, the said flexible piece 24 being held at its
outer edge to the block together with the said
piece 23 and the eentral portion 257 being

.screwed into the side piece 25 and foreing the

inner edge of the flexible piece against the
crank shaft substantially as deseribed.

7. In combination in a valve gear, the shaff,
the valve, the connections between the shaft
and valve comprising the block on the shaft
having abutments to contact with abutments
on the shaft and means for supplying fluid
pressure between the abutments consisting of
the hydraulic ¢ylinder and piston, the wing
casings extending from the eylinder and hav-
ing ehannels through the same, the bearings
at the upper ends of the wing casings, the
said shaft having an extension journaled in
said bearings and having ports extending
through the same and communicating with
the passages in the wing casing and a non re-
turn valve with a controlling device therefor
adapted to regulate the fluid pressure be-
tween the abutments, substantially as de-
seribed.

8. Incombination, the valve, the crank shaft
having laterzlly exztending abutments, the
block having inwardly extending abutments
between the shaft abutments and fitted to the
shaft forming radial recesses about the shaft,
fluid pressure means and the condnits there-
from to the recesses between the abutments,
substantially as desceribed.

In testimony whereof I have hereunto set
my hand in the presenee of two subscribing
witnesses.

JOIIN DEAM.

Witnesses:

H. S. SaxkEy,
THos. ITAYES,
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