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-~ To all whom it may concermn:
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of the engine.

Be it known that we, RICHARD NUTTALL,
Sr.,and RICHARD NUTTALL Jr.,of Allegheny,
in the county of Allegheny and State of Penn-
sylvania; haveinvented a new and useful Im-
provement in Gas-Engines, of which the fol-
lowing is a full, clear, and exact description,
reference being had to the accompanying
drawings, forming part of this specification,
in Whl@h—m -

- Figure 1 is a side elev&tlon partly broken
away, of a gas-engine constructed in acecord-
ance with 'our inventien. Fig. 2 is an end
elevation of the same. Fig. 3isa partial plan
view of the end of the ¢ylinder, partly broken
away on the inlet side to show the igniter.
Figs. 4 and 5 are detfail views of the valve
mechanism,; showing the inlet and outlet

valves in the same position as in Kigs. 1 and |
2. Fig. 6 is a partial plan view showing the

valve mechanism, and Figs. 7 and 8 are de-
tail views of the knock off governor connec-
tions. |

Our invention relates to gas-engines, and
is designed toimprove and simplify the actu-
ating connections for operating the inlet and
exhaust valves and also the igniter mechan-
ism, and, further, to provide a new and 1m-
proved type of knock- off governor for gas-
engines.

In the drawings, 2 replesents a hollow bed-
plate carrying the cylinder 3, the piston-rod
4 of which is connected to the crank-shaft 5
Carried in the bed-plate di-
rectly beneath the crank-shaft 18 a counter-
shaft 6, having a toothed wheel 7 intermesh-
Ing with a pinion 8 upon the crank-shaft, the
ratio of these wheels being two to one.

Within the bed-plate the shaft 6 is provided
with two eccentrics 9 9, whose rods 10 10 ex-
tend through slots in the front end of the bed-
plate and throue*h rocking blocks_ 11, trun-
nioned within yokes 12, mounted on stems 13,
adjustably secured Wlthm arms progectlnﬂ'
from collars 14, adjustably secured to short
shafts 15. These short shafts are placed end
to end and mounted in bearings 16 in front of
the bed-plate. The frontend portions of the
eccentrie-rods are provided with adjustable
collars or projections 17, arranged to contact

i

-

18 18 limited by suitable stops 23.

| nut 9.

| the side of the bed-plate.

| with the I'OCklﬂ“‘ blocks 11 on the back stmke

of the rods and roek the shafts, and thereby
the lifter-arms 18, secured to the outer por-

JR., OF ALLEGHENY,

tions of the short shafts next to then' outer

bearings.

The Tifter-arms 18 contact w1th the lower
ends of vertically-reciprocating slides19,mov-
ing in recesses of brackets 20, “secured to the
bed-plate at 21 and held in place Dby cover-
plates22. 'The downward motion of the arms

ends of the slides 19 contact with the lower

55

6o

- The upper

ends of the stems.24 of the inlet-valve 25 and

the exhaust-valve 26 in lifting these valves,

and when the valves are closed the upper ends

of the slides are slightly below the lower ends
of the stems, as shown in KFigs. 5 and 2.
use of the separate slide, which releases
slightly from the valve-stem after the valve
is seated, insures the correct seating of the
valve and enables a correct parallel lift to be
1mparted to the valve-stem, any tipping tend-
ency being taken up in the slide. The stems

05

The

of both valves are provided with springs 27,

extending between the lower end of the valve-
chambers, and nuts 28, secured to the valve-
stems.

The gas-supply pipe 29 leads to a valve-
chamber 30, having a port controlled by valve
81, which leads to the vertical mixing-cham-

ber 32, into which chamber leads the air-sup-

ply pipe 83. The stem of the valve 31 ex-
tends through the end of the chamber and is
provided with a spring 34, bearing against a
Thevalve 3118 actuated b} the outer
end of a swinging lever 36, fulerumed at 37 to
a rocking block 33, mounted on horizontal
trunnions 39, carried in brackets secured to
This leverisswung
horizontally to open the gas-supply valve 31
by means of a pin 38, projecting vertically
from a collar 39/, ad,]uetebly secured to the
eccentric-rod 10, which aetuates the inlet-

/5

80

QO

valve, and the lever is tilted vertically by a

Vertlcal rod 40, leading from the governor 41
and having a ball-and- socket conneetlon 42
with the outer arm of the lever. A spring-
actuated slide 43 is arranged to act upon the
Inner arm of the lever in opposition to the
pin 38’ to return the lever toits normal i inop-
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~erative position.,

- lar 45, which is arranged to contact with the,
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the usual belt connection 44 from the crank-
shaft.

The eccentric-rod 10, which operates the
exhaust-valve, is extended beyond the collar
17 and provided with a second adjustable col-

forked end of a lever 46 extending in an in-
clined position across t-he front end of the en-
gine and fulerumed in bracket 47. A sliding
electrode 48 is loosely connected with the nup-

per end of the lever 46 and is suitably bev-
eled at its inner end to engage with the corre-

sponding bevel upon the other stationary
electrode 49. The electrode 48 is moved out-
wardly by a spring 50, bearing against a suit-
able collar
trodes is suitably msulated and provided with
electrical connections.

The operation is as follows: The counter-

- shaft beingrotated reciprocatesthe eccentrie-
rods, and These rods slide freely through the
rocking blocks 11, the eccentries being so ar-
ranged that the collar upon one of the rods:
will contact with the rocking block in the
backward movement of the eccentric and lift
- the inlet- valve at the proper moment, as’
During the period that this
valve is open the charge is drawn into the

shown in Kig. 4.

cylinder by the rearward motion of the piston,
the gas-supply valve having been opened at
the same time by means of the pin 38'. The
charge is compressed on the forward stroke
of the piston and then ignited by breaking
contact between the two electrodes, the collar
45 having released the actuating-lever 46.
The piston being driven rearwardly by the
exploding charge, the exhaust-valve is lifted
by the collar 17 upon the rearward movement
of the othereccentric-rod and the burned gases
are forced out during the forward throw of
the piston. This completes the cycle of op-
eration.

If the speed of the engine exceeds a pre-
determined limit, the rod 40 will be lifted by
the governor and will tilt the lever 36 while
in its loose inoperative position into the po-
sition shown in dotted linesin Fig. 7. In this
position the lever will be swung Thor 1zontally
by the pin 38" on one of the eceentric- rods,
but will not contact with the stem of the gas-

supply valve, it passing over it and then be-

ing moved back to normal position by the
spring-pressed pin 43. The gas-supply valve
will thus remain closed and prevent the sup-
ply of explosive mixture to the cylinder.

tion and the gas-supply valve will be actuated
mmultaneously with the inlet-valve, as be-
fore.

The amount of lift of elthel valve may be
varied by adjusting the stem of the rock-block
11 within the arm of the short shaft, and the

The governor is driven by |

thereon and one of the eleec-.

As |
soon as the speedis thus reduced the lever 36
will swing back to its normal horizontal posi-

D . - . €40,018

time of opening and closing is changed by 63

adjusting the collars along the eccentric-rods.

Theadvantagesof ourinventionresult from
the simplifying of the connections between
the valves and their actuating mechanism
and from the peculiar governor mechanism

‘and connections, the number of parts being

oreatly reduced. The engine may therefore
be cheaply made and assembled and is not
liable to get out of order.

The ploJectmns or collars upon the eccen-
tric-rods may be arranged to push rather than
pull the rock-arms actu'atin o the short shafts,
and many other variations will suggest them-
selves to those skilled in the art without de-
pa1tmﬂ' from our mventmn

We claim—

1 A o'as-enwme lmvmn a 1ock-shaft m-
on Llle slmft having a 1oeke1 -block a,nd an ec-
centric-rod auann'ed to slide loosely through
the block, and a plOJ@thOIl adjustable along
the rod and arranged toswing the rock-shaft
in one direction; substantially as desecribed.

A rock-shaft having actuating conneec-
tmns with a valve, an arm prOJectlng from
the shaft, said arm beingadjustablein length,
and a rod arr anged to slide loosely alonﬂ' the
arm and having a projection arranged to a.c-

| tuate- the same; substantially as descrlbed

)

3. A gas-engine having a rock-shaft ar-
ranged 0 a,etu‘wte 2! Valve a hollow arm pro-
jecting from the shaft, a stem adjustably
mounted in the hollow arm and having a rock-
block carried thereon, and areciprocating rod
extending loosely through the block and -hav-
ing projections arranged to strike the block
and swing the rock-shaft: substantially as
desembed

4. A gas-engine, ha,vmfr a lever mounted
upon a universal joint Emd normally arranged
to actuate the gas-supply valve, and a gov-
ernor having a loose connection with the levm
arranged to tilt it outof its operative position;
substantlally as described.

5. A gas-engine having a lever mounted on
auniver sal 3011113 arran ﬂ'ed tonormally actuate
the gas-supply valve, a reciprocating rod hav-
ing a projection armnged to swing th‘e rod in
one direction, and a governor having a con-
nection auanﬂ'ed to tllt the lever 01113 of the
plane in which it nor mally swings; Sl‘lbstﬂ.ll-
tially as described.

6. A gas-engine having a lever mounted on
a UIJIVGIScLI 3011113 one end of the lever being
arranged to normally contact with the end of
the gas-supply valve to open it, a 1eclp1ocat-

ing md having a prOJeetlon arranged to swing
the lever in one direction, a spring-pressed
pin arranged to return the lever to 1133 normal

loose position, and a governor having a con- I

nection arranged to swing the lever out of the
plane through which it normally.moves; sub-
stantially as described.
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7. A gas-engine having an eccentric-rod | In testimonywhereof we have hereunto set

provided with a projection, a°movable arm
with which the projection contacts, a gas-sup-
ply valve arranged to be normally operated
by the arm, and a governor having a loose
connection with the arm arranged to swing it
out of i1ts normal plane of movement; sub-
stantially as desecribed. |

|

our hands.

RICHARD NUTTALL, SR.
RICHARD NUTTALL, Jg.

Witnesses:
F. K. GAITHER,
G. B. BLEMMING.
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