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To all whom 1t may concermn:

Beitknownthat we, RICHARD NUTTALL,Sr.,
and RICHEARD NUTTALL, Jr.
the county of Allegheny and State of Penn-
sylvania, have invented a new and useful
Improvement in Gas-Engines, of which the
following is a full; clear, “and exaot descrip-
tion, 1eferenoe bemﬂ' had to the accompany-
ing drawi ings, forming part of this Speolﬁca-
Llon in whloh—

Flguro 1 is a side elevation, par tly 1n sec-
tion, of our improved gas-engine. Fig. 2 1is
a top plan of the same, partly broken away.
Fig. 3 1s a transverse section showing the

arrangement of the inlet and exhaust va,lves

'Flﬂ‘ 4 is a broken longitudinal section show-

ing the mechanism wnshm the bed-plate, and
Fig. 5 is a detail view of therotary electrode.

Our invention relates to gas-engines, and

is designed to provide animproved construc-

tion of the connections for actuating the in-

let and exhaust valves, as well as for actu-
ating the gas-supply valve. 1t consists, fur-
ther, in an improved governor of the knock-

off type and an improved arrangement of

the igniter systen.

In the drawings, 2 represents the hollow

bed-plate, upon which is carried the cylinder
3, whose piston-rod 4 isconnected to the crank-
shaft 5oftheengine. Carriedinthe bed-plate
directly beneath the crank-shaftis a counter-

shaft 6, having a toothed wheel 7 intermesh-

ing w113h a pinion 8 upon the crank-shaft, the
13,1310 of these wheels being two to one.

Within the bed-plate the shaft 6 is provided

with two eccentrics 9 9, whose rods are con-
nected to slides10, moving in suitable guides

11, secured to the interior of the bed-plate.
To each of these slides is pivoted a hook-
.pawl 12

, which engages a ratchet-wheel 13,
mounted upon a shaft 14, the two shafts 14
being in line with each other and extending
throun*h the bed-plate in opposite d1reotlons
while their inner ends are carried in a com-
mon bearing 15.

in contact with the Wheel'by a spiral spring

50 19, surrounding the valve-rod.

Referlmﬂ' to F1 3, 20 is the inlet-valve,

,of Allegheny, in

To the outer end of each
‘shaft 14 1s “secured a cam-wheel 16, upon
‘which rides a roller 17, carried at the lower
end of a valve-stem 18 the roller being held |-

ent to those skilled in the art.

.

|

i the inlet-valve chamber,
valve chamber 24 is a reciprocating valve 26,

and 21 the exhaust- valve each valve having

the aotuatlnw oonneotlons above desoubod

The ratchet- wheels and the cam-wheels are

| secured to the short shatts 14 by set-screws
or similar devices, so that they may be read-

ily adjusted around these shafts to actuate
the valves at exactly the proper moment.
The ratchet-wheels are retained in their sue-

cessive positions by spring-pressed pawls 22

engaging their teeth.
Tho gas-supply pipe 23 leads to a valve-

chamber 24, which is connected -by a-pipe 25,

which leads through a mixer (not shown) to
Within the inlet-

whose rod projects through the end of the
chamber and is provided mth a yoke 27, to
which is pivoted a swinging latch 28. The
valveisnormally held closed bv aspl iralspring
29 and is opened by a slide 30, moving in smt-

able bearings 31 and having loose oonneotlon
with a lover 32, pivoted to the upper part of
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the bed-plate and carrying a roller 33, which °

bears upon the cam-wheel 16. A spring 34

‘holds the roller in contact with the wheel.

Connected to the latch 28 is a pivoted link 35,
which at its other end is connected to a bent
rod 36, secured to the sliding sleeve of a cen-

:.trlfun'al ball-governor 37, mounted upon the
engine- flame
?by a bevel-gear oonneoted with a shaft 38, con-

The ball- ﬂ'ovol noris actuated

nected by a  belt 39 with the main crank- shaft.

“Above the inlet-valve 20, at the outer end
of the passage leading therefrom to the eyl-
inder, is a sorew-pluﬂ' 40, through which ex-
tends the shaft 41, which carries at its inner
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end a rotary electwde 42, provided with a

series of radial blades 43, which contact suc-
cessively with the electrodo 44 {0 produce the
igniting-spark. The shaft 411is rotated inter-

mittently by a ratchet-wheel 45, secured to its
outer end and engaged by the hooked end of |

the long rod 46, pwoted to a crank-disk 47,
Seourod to the counter-shaft 6. We have
shown in the drawings the parts in the posi-
tion which they assume near the end of the
taking in of the explosive charge.

The operation of the engine will be appar-
The counter-

shaft 6, through theinternal pawl-and-ratchet
1anism,

rotates the shafts 14 intermit-
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tently, and as the shaft 14, carrying the cam-

- wheel for the inlet-valve, rotates it lifts the
¢ and at the same time, through the-

inlet-valve
lever 82 and its conncetions, opens tho oas-
supply valve 26, After the 1011@1 of the inlet-

valve passes the top of the tooth upon the
cam-wheel the spring operates toquickly close
this valve. The Lh&l“‘e then being drawn
into the cylmdel by tho rearward motion of
the piston is compressed upon the forward
stroke of the piston and then ignited by the
partial rotation of the eleetlode 42 through
the pawl-and-ratchet connection with the
counter-shaft 6. The piston being driven
rearwardly by the exploding charge the ex-

- haust-valve is lifted by the cam- Wheel and

20

the burned gases forced out during the for-
ward throw of the piston. This completes the
cycle of operations, which are then repeated.
If the speed of the engine exceeds a certain
predetermined limit, the governor 37 will lift
the lateh 28 into such a position that the slide
30 will not contact with it, thus keeping the

gas-supply valve closed to prevent a supply
Of the explosive mixture to the eylinder.
soon as the speed is thus reduced the parts
return totheirnormal position, and the opera-

tion goes on as before.
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The advantages of our invention result
from the eonstmcbion of the connections for
actuating the valves. The eccentrie-rods and
their pﬂW‘l and-ratchet connections being
within the bed-plate do not interfere with thp
placing of the otherpartsand may be reached
through a hole in the end of the bed- plate
closed. by a plate, as shown. As the cam-
wheels areadjustably secured totheir shafts,
they may be accurately adjusted to brmrr
them into the proper relation to the uank
and other parts. The single cam -wheel
serves to actuate both the inlet-valve and the
gas-supply valve and simplifies the construe-
tion.

Springs may be used to hold the hook-
pawls in position, though these are not nec-
essary, as the weight of the pawls keeps them
in proper place.

The general construction of the engine,
the wmtel, and the other parts may be va-
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ried widely without departing from our in- 5o

vention, since—

What we claim is—

1. In a gas-engine, the combination with a
main shaft, of a countel shaft geared thereto,
eccentries upon thecounter-shdft counected to
pawls, separate shafts having ratchet-wheels
engaged by the pawls, cam-wheelsmounted
uponsaid shafts, and inlet and exhaust valves
having stems bearmg upon the cam-wheels;
Slleth]]tldHy as deseribed.

2. Jn a gas-engine, the combination with a
main sha,ft of a counter-shaft geared thereto
and havingan eccentric conn eeted to aslide,
a hooked pawl rod pivoted totheslide, a short
shaft having a ratchet-wheel en ﬂ*a,rred by the
pawl, a cam-wheel upon the shafb :md avalve
having a stem bearing upon the cam-wheel;
bubstfmtlally as de&,enbed |

5. In a gas-engine, the combination with a
hollow bed-plate, of a counter-shaft mounted
therein and connected to the main shaft, ec-
centries upon the counter-shaft within the
bed-plate and connected to slides, hooked
pawl-rods pivoted to the slides, and shafts
having pawl-wheels within the bed- -plate en-
gaged by the pawls, said shafts having ex-
ternal cam-wheels bearing upon the stems of
the c¢ylinder-valves; Substﬂntially as de-
seribed.

4. In a gas-engine, an inlet-valve having a
stem bearing upon a cam-wheel, a gas-sup-
ply valve hawng a swinging latch aetuated
by a slide connected to a lever also bearing
on the cam-wheel, and a governor eonneeted

to the latch; subs&mtmlly as described.

5. In a gas—engine, a pair of shafts located
end to end, each shaft having a cam-wheel
and a mtchet wheel, cylinder-valves having
stems bearingon the cam-wheels, and acoun-
ter-shaft h&vnw actuating COnllthIOIIS with
the 1=atel1et—wheels; subsmn tially as deseribed.

In testimony whereof we have hereunto set
our hands.

RICIHHARD NUTTALL, Sk.
RICIHARD NUTTALL, Jr.
Witnesses:
1. M. CORWIN,
(x. B. BLEMMING.
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