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L

MYDDLETON BRIGGS, OF LLANELLY, ENGLAND.

VALVE-GEAR AND IGNITION APPARATUS FOR INTERNAL-COMBUSTION ENGINES.

No. 927,484,

~ Specification of Letters Patent.

Patented July 13, 19009.

Application filed August 14, 1908. Serial No. 448,633,

T'o all whom it may concern: .
Be it known that I, MyppLETON Bricas, a

subject of the King of Great Britain, residing

at Llanelly, in the county of Carmarthen,
Iingland, have invented new and useful
Improvements in Valve-Gear and Ignition
Apparatus for Internal - Combustion En-
gines, of which the following is a -specifica-
tion. | -

The invention has for its objects an im-
proved valve gear and ignition device which

may be made reversible for internal combus-
tion engines working on the four or more |
cycle principle and especially adapted for

marine worlk.

The invention relates to that t;rpe of in-

ternal combustion engine in which the valves

are operated directly from the crank shaft.

L will describe my invention by the aid of
the accompanying drawings, in which—
Kigure 1 is an elevation partly in section

of my improved valve gear.” Fig. 2is a plan

of parts required to enable the engine to be

put on either half compression or on full com-
pression, and Fig. 3 is a sectional plan show-

g a modified arrangement for the same pur-
pose. '

cating a modified method of mounting the
trip levers, cam wheels and other parts.
IFig. 5 is an elevation partly in section show-
g a simplified form of apparatus

1

ating the inlet valve.

This figure also shows
the 1mproved ignition apparatus. Fig. 6 is
a plan of parts of Fig. 5. " Fig. 7 is an eleva-
tion showing a further
valve gear. Fig, 8
Iine A—A of Fig. 6.

Referring to Fig. 1, a, ¢ are a pair of ver-

tical rods which are mounted in suitable

guides § and have a regular up and down
motion mmparted to them by a single eccen-

tric, when the gear is not used for reversing,

or when capable of reversing by two eccen-

trics mounted on the crank shaft and com-
bined with any suitable reversing gear, such
for instance as the ordinary Stephenson link
motion,

fixed carriers or crossheads d, e, which cross-
heads are capable of adjustment on said

“rods. The rods @ and crossheads d, e, thus

for oper-

modification in the.
1s a vertical section on !

. parts of which are shown at ¢, ¢.
Lo the ends of these vertical rods a, a, are

|

T s e, e v

valves from their seats.
are each provided with a
1, fy0or g, g, which

SPrIngs 7.

able number of indentations

(form a movable frame which, as hercinafter

deseribed, carries the gear for raising the
These crossheads
pair of trip levers
are mounted on pins 7, 7,
or 7, 1, and are pulled toward each other by

the center of their length, a hardened roller
ke, mounted on a pin 7. Under normal con-
ditions these rollers engage with the full
compression cams m, n, which have a suit-

ripheries. These full compression cams are

Tespectively fixed on spindles o, p, and they
are automatically operated by means of

ratchet wheels ¢, 7, also respectively fixed

"These trip levers have each, near

60

on their pe-

6

on said spindles and acted upon by pawls s

which may be carried by some fixed point,
or as shown in Fig. 1, by crank levers ¢ con-
nected to links u, pivoted to stationary parts
of the engine or framing. The exhaust
valve v and the inlet valve w, are Very simi-
lar to those in use on ordinary gas engines,
and the gas valve x is preferably arranced
concentrically with the ‘inlet valve w. All

usual springs, which are not shown.
~The action of the gear is as follows S U]-

posing the engine crank shaft to be revolving

on the out stroke or sue tion stroke of the en-
gine, and the hardened rollers &, of the lower

trip levers fin the indentations of the lowoer

full compression cam m, then such trip levers

Japproach underneath a plate i connected to
‘the stem of the inlet valve w, which plate 1s
thereby raised at the same speed as the ver-
tical rods «; the air inlet valve w is thus |
stepped

opened. and, it the governor die z (a
plate moved by the governor) is in a suitable

position, the gas valve x is also raised and the
Tising Is greater or less according to the posi-

tion of the governor die z. It a OVErnor is
not used the gas valve 2, is connected to the
imlet valve w, and moves therewith.
oas valve 2, when not concentrie with the air
nlet valve w, may be operated by a tappet or

]ﬁrojection on the stem of said valve w, as will

e readily understood. The vertical rods «
now descend carrying with them both pairs

of trip levers f, ¢, during which moti on, after

a certain portion of the stroke, the lower trip

The
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g, 4 is an elevation of parts indi- | =
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levers f free themselves from the plate y
nected to the stem of the inlet valve w and
both the inlet valve w and gus valve z are
closed. 'The ratchet wheel ¢ connected with
the lower full compression cam 7, NOW ¢aUSeSs
said cam to revolve through a suflicient num-
ber of degrees to cause the lower trip levers f

to move apart, and on the next upstroke of

the vertical rods a, the first part of which
corresponds to the latter pertion of the com-
pression stroke, and the last part to the first
Lalf or thereabout of the explosion streke of
the encine, said lower trip levers f pass
throueh holes in the plate i and thereby fall
{o raige the inlet valve w and gas valve z.
The action of the exhaust valve » 1s very
similar to that above described for the mlet
valve w with the exception, that when said
valve v is nearing its seat, the upper trip le-

vers ¢ ave caused to move apart by the rota-

tion of the cam n, thus passing through the
plate 1 attached to the stem of the exhaust
valve v and thereby allowing said valve to
close immediately by the action of the ex-
haust valve closing spring, although the ver-
tical rods @ have not actually attained a simi-
lar relative position. The reason for this 18
due partly to the fact that, talking Into con-
sideration the ordinary valve settings, 1t 1s
necessary to have both the inlet valve w and
exhaust valve v open together for a period of
about 20 degrees at the end of the exhausting
stroke.

In order to prevent undue shock and wear
taking place when the exhaust valve » comes
onto its seating, a suitable dash-pot is preler-
ably arranged in connection with said ex-
haust valve, as will be readily understood.

The plates 4 and 1 connected res ectively
to the inlet valve w and exhaust valve = and
their co-acting trip levers f and g, may be so
arranced that the said trip levers may, when
required, be caused to pass outside the edges
of said platesinstead of through holestherein,

The engine may be started in the usual
way by compressed air which is admittec
into the cylinder at every outstroke of the
pisten by a valve 2 operated by » lever 3 car-
ried by the cross head d and having an 1n-
clined plane 4 thereon. - A stud 5 to act on
the said inclined plane 4 is fixed to a station-
arv part of the engine or frame. Immedi-
ately the inclined plane 4 of the lever 3 comes
in contact with the stud 5 the lever 3 1s
tripped off the valve rod 6, thus allowing the
valve 2 to shut. When the engine 1s not run-
ning on compressed air the saud lever 3 may
be thrown out of action. A suitable non-re-
turn valve 7 is fixed in the combustion cham-
ber in connection with the compressed air
supply.

The engine is put on half compression by
causing the half compression cams 8 to act on
the upper and lower pairs of trip levers f, g.

il

con- | Fig. 2 by sliding the

927,484

rollers % of both the up-
per and lower pairs of trip levers f, g, on to
the half compression cams 8 which may ke
effected by means of a lever 9 giving motion
to a shaft 10 on which eccentrics 11 are fixed.
These latter give motion to levers 12 con-
nected with the pins %, 4, to which the trip
levers f, g, are fixed, or by other suitable
means. Suitable springs 13 are provided to
keep all the hardened rollers & normally in
their full compression positions. Or the ar-
rancement shown at Fig. 3 may be adopted
in lieu of that shown at Fig. 2. In this ar-
rangement the full compression cams m, 7,
and the half compression cams 3 are ar-
ranged in such manner as to be capable of
being slid upon the spindles o and p, which
spindles are fitted with suitable feathers or
keys 14. The cam n is shown engaging the
trip lever rollers &, and the cam m will at the
same time be in engagement with the trip le-
vers f, which is the normal running position
of the cams m, n. Half compression is ob-
tained by sliding the half compression cams
S into a similar relative position, that is to

say, in engagement with the trip lever rollers

%." This may be effected by means of levers
15 fixed on a vertical shaft 16 on which 1s
also fixed an operating lever 17.

When the engine 1s started by external
means, such as by giving motion to the fly
wheel by hand et cetera, it 1s only necessary
to move the upper half compression cam 8,
in which case the lever for moving the lower
cams is disconnected and the full compres-
sion cam remains in position all the time.

If so desired the main reversing lever (not
shown), as also the air valve lever 3 and the
half compression lever 9 or 17, may ke linked
together so as to be operated by one move-
ment.

By the present invention I obviate the
necessity of a two to one reduction gearing,
cam shafts and their necessary bearings and
other parts heretofore employed, and 1 ob-
tain a means of easily and positively revers-
ing an internal combustion engine. The in-
vention is equally applicable to an engine
running in one direction only, in which case
the otherwise necessary reversing motion can
be dispensed with, one eccentric only at-
tached to the lower crosshead d being sufli-
clent.

I would remark that the motion of the
eccentries is much more rapid than would be
the case if the latter were mounted on a cam
shaft running at half the speed of the crank
shaltt.

When the improved valve gear is used 1n
connection with a double acting engine or
with an engine having two single acting or

double acting cylinders placed in tandem,

that is, in one and the same center line and in
which also the separate valve boxes of each

This may be effected in the manner shown at | cylinder or each end of a cylinder are placed
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aframe 18, which is
standard 19, while t . |
other parts operating the exhaust valve »

stroke and one set
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directly over one another or thére about, the
vertical rods ¢ may have attached to them |

and operate as many palrs of crossheads d, e,
as may be required. .

~ In the modified arrangement shown dia-
grammatically at Fig. 4, like parts are

marked with similar characters of reference.
‘to those used in Fig.

_ 1. In this case the
cams, trip levers and other parts operating
the inlet valve w, are mounted on one side of
1voted at its centerto g
¢ cams, trip levers and

the opposite side of said
The valve

are mounted on

frame 18. s w and v are corre-

-spondingly arranged on each side of the stand-
ard 19 so that their plates v and 1 can be

acted upon by the respective trip levers f and

9. The valves w and v are in this modifica-
arranged to be opened by the

~downward motion of their tripll) -

- A rocking motion is 1imparted to the frame

18 by the actuating rod 20 which when a re-

‘versing action is required, is

tion both
evers..

coupled up to
the Stephenson or
fore described. By this means an up and
imparted to the trip evers,

open its respective valve on its downward
of trip levers moves in the
direction of its relative valve. during 180 de-

- grees of rotation of the engine crank shaft,
- while the other set moves in the direction of

35

40

I mount bot
wheels m, n, 8, 8, on the same
that of the ratchet wheel 7. _
‘the cams m, n, 8 8 and ratchet wheel 7 ig

top or exhaust

crosshead is attached by

vertical rods @&, @, to the lower crosshead d.

o0

99

60

. 65

1 use only one

ratchet whee]

1ts relative valve during the remaining 180
_ of the crank shaft, as de-
scribed with respect to Fig. 1. In this ar-

degrees of rotation

rangement any suitable means may be ap-

‘phied to give parallel motion to the trip levers
and thewr respective parts to obviate the

angular motion which would otherwise oceur

when the trip levers approach the plates y

and 1. - T -
In the modification shown in Figs. 5 and 6

_ ratchet wheel 7 for 21vVIng mo-
tion to both pairs of cam wheels m, n, and
L the inlet and exhaust cam

spindle p as

preferably mounted in the
crosshead ¢, which

In normal runnmg the exhaust cam 7 en-

gages the rollers % of the exhaust trip levers g

and the inlet cam m engages the rollers % of
mlet crank trip levers g, 21, which latter by

‘means of-rods 22 impart motion to inlet trip.
crank levers f, . The exhaust and inlet

cam wheels m, n, are provided with the same
number of indentations while the teeth of the

fOHOWS —On

the spindle of the ratchet
wheel » and cam wheels m, n, 8, 8

‘these contact
nection with the atoresaid spindle ». A suit-
able rocking arm 25 is so arranged upon the.

n suitable relative

other reversing gear as be-

80 that the cams (1
75 ¢, receive an up and down motion by an ac-
‘tuating rod or rods coupled up to a single ec-
centric or suitable reversing gear as above
described. .

parts shown at Figs. 5, 6

haust or inlet cams thereon and
with means for driving said second spindle.

"The spindle p of

paratus shown in Figs.

7 are double the number of the
‘Indentations of one of said wheels m,n.
- The electrical timmg gear is arranged as

| fiber wheel 23 or a wheel of other suitable

non-conducting material, this wheel is Pro-
vided with contact pieces 24 equally spaced
around its periphery to the same numll))er a3
there are indentations in one cam wheel and
' pieces 24 are in electrical comn-

satd spindle p as to be capable of being ro-
tated by a rod 26 through the requisite num-
ber of degrees to advance or retard the ioni-

tion as the case may be. An insulating block
27 18 provided with a contact spring or brush

28.  As the ratchet wheel r has twice as

many teeth as there are contact pleces 24 in
the fiber wheel 23 and

pieces 24 in the fiber wheel 23 on every alter-
nate upstroke of the vertical rods ¢, @&, con-
necting the cross heads a, e, the actual mo-
ment of contact being controlled by the posi-
tion of the rod 26 connected to the rocking

arm 25 carrying the contact spring or brush
28, which arm 25 may be held and regulated

by any suitable device. S
The above arrangements are equally appli-
cable whether the cross heads are arranged
one above another or
tal rocking bar or frame, as shown at Kig. 4,
m, m, 8, 8, and trip levers

By the herein described arrangement of
and 8 the exhaust
and inlet cams, a single ratchet wheel and

the electrical timing contact wheel are all
fixed on the same spindle, thus dispensing

with a second spindle having either the ex-
consequently

In the modification shown in Kig. 7 T also
dispense with one ratchet wheel angd its oper-
ating parts giving motion to one of the pairs

of cams n, 8, as described with respect to
Figs. 5 and 6, and we eive motion from the

upper axie p to the axle o, of the other pair of
cams m, 8, by means of a chain 33 as shown
or by toothed gearing as will be understood.
~ The action of the trip levers #, ¢, in the ap-

that described with respect to Figs. 1 to 4.
What I claim is:— =~ -
1. Ina valve gear for internal combustion
engines the combination with the crank

shalt, of a reversing gear operated direct from
said crank shaft, a frame receiving a recipro-
| cating' movement from said reversing gear

and means carried by the frame for openiag
the inlet and gas valves when the frame 1s

1s keyed a | moving in one direction and for opening the

as the latter is keyed
position on the ratchet,
‘Wheel spindle p the contact spring or brush
28 only comes in contact with the contact

whether they are ar-
‘ranged at or near opposite ends of a horizon-

9, 6 and 7 is similar to
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oxhaust valve when the frame is moving in
the opposite direction substantially as seb
forth.

9. In a valve gear for internal combustion

engines, the combination with the crank ]
- substantially as set forth.
7 Tn a valve gear for internal combustion

shatt of the engine, of a frame, means oper-
ated by the crank shait for olving a reeipro-
catine motion to said frame, two pairs of niv-
oted trip levers mounted on said frame, 2
spring acting to pull the levers of each pair of

11in levers toward each other, means carried
b

by said frame to cause the tyip levers to move |

apart, and means operated by the trip levers
for opening the inlet and gas valves when the
frame is moving in one direction, and for
opening the exhaust valve when the frame 1s
moving in the opposite directlon, substan-
tially as set forth.

3" Tn a valve gear for internal combustion
engines, the combination with the crank
shaft of the engine, of reversing gear, & frame
receiving reciprocating motion from sald re-
versing gear, two pairs of pivoted trip levers
mounted on said frame, means acting to null
the levers of each pair of trip levers toward
ench other, means carried by said frame to
cause the trip levers to move apart, an
means operated by said trip levers for open-
ing the inlet and gas valves when the frame
is moving in one direction and for OPeNINg
he exhaust when the frame is moving in the
opposite direction, substantially as set fortin.

4. In a valve gear for internal combustion
engines, the combination with the crank
shatt of the engine, of & irame, means Opel-

ated by said erank shaft for giving & recipro- |

cating’ motion to said irame, trip levers
mounted on said frame, means carried by the
{rame for positively moving said trip levers
into operative and inoperative positions and
means operated by the trip levers for opening
ihe inlet and gas valves when the frame 18
moving in one direction and for opening the
oxhaust valve when the frame is moving m
the opposite direction substantially as set
{orth.

5. In a valve gear
engines, the combination with the crank
halt of the engine, of a frame, reversing geat,
operated by said erank shaft, for giving a re-
ciprocating motion to said frame, trip levers
mounted on said frame, means carried by the
frame for positively moving said trip levers

F :

into operative and moperative positions anda

means operated by the trip levers for opening -

the inlet and gas valves when the frame is
moving in one direction and for opening the
oxhaust valve when the fraine 1s moving I

the opposite direction, substantially as setb |

forth. |
6. In a valve gear for internal combustion
engines, the combination with the crank
shaft of the engine, of a irame, means oper-
ated by said crank shaft for giving a recipro-
cating motion to said irame, cams carried

- engines, the combination with

for internal combustion |

027,484

<aid frame, means operated by a stationary
part of the engine for intermittently rotating
aid cams and pivoted trip levers carried by
wnid frame and actuated by said cams for
opening the inlet, gas and exhaust valves,

encines, the combination with the crank
<haft of the engine, of o frame, reversing gear
operated by said crank shaft for giving a re-
ciprocating motion to gald frame, cams Cai-
ried by saud frame, means operated by a sta-
tionary part of the engine for intermittently
rotating said cams and pivoted trip levers
carried by said frame and actuated by said
cams for opening the inlet, gas and exhaust
valves, substantially as set forth.

]. Tn a valve gear for internal combustion
engines, the combination with a frame, ol
means for giving a reciprocating motion to
said frame, two full compression cams and
two half compression cams carried by said
frame, means for intermittently rotating
said cams, rollers actuated by said cams, and
pivoted trip levers actuated by said rollers
for opening the inlet, gas and exhaust valves,
substantially as set forth. '

9. In a valve gear for internal combustion

a frame, of
means for eiving a reciprocating motion to
said frame, two full compression cams and
wo half compression cams carried by said
frame, ratehet mechanism for intermittently
rotating said cams, rollers actuated by sad
cams, and pivoted trip levers actuated by
said rollers for opening the inlet, gas and ex-
haust valves, substantially as set forth.

10. In a valve gear for internal combustion
engines, the combination with a frame, of
means for giving a reciprocating motion to
said frame, two full compression cams and
two half compression cams carried by sald
frame, means for intermittently rotating said
cams, rollers actuated by said cams, pivoted
trip levers actuated by said rollers, mlet, gas
i exhaust valves operated by said trip
levers, and means for causing the full com-
pression cams or the hali COMPIessIon Cams

75

v d

-
.

er
CR

(o5 act on said rollers, substantially as set

forth.

11. In o valve gear for internal combustion
engines, the combination with a frame, ol
means for giving a reciprocating motion to
said {rame, two full compression cams and
two half compression cams carried by sald
frame, means for intermittently rotating said
cams, rollers actuated by said cams, piveted
frip levers actuated by said rolleys for open-

ing the inlet, gas and exhaust valves, and

means for operating the compressed aur
starting valve carried by said frame, sub-
stantially as set forth.

2. Tn a valve gear for internal combustion
engines, the combination with a frame, of

by | means for giving a reciprocating motion to

120

125
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sald frame, two full compression cams and

two half com%)ression cams carried by said
frame, means or intermittently rotating said
cams, rollers actuated by said cams, pivoted

trip levers actuated by said rollers for open-
ing the inlet, gas and exhaust valves, a wheel
made of insulating material rotating with

one of said cams, contact pieces on said wheel

Witnesses:

£
LW

and a brush acting in conjunction with said o
contact pieces, substantially as set forth. 1o
 In witness whereof T have hereunto set my
hand in presence of two witnesses. |

MYDDLETON BRIGGS. '

I'rEVOR THOMAS,
Davip Lewis.,
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