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This invention relates to high compression in 
ternal combustion engines, but more particularly 
to such engines which are adapted to operate on 
gas and oil. 
In engines of this character, it is desirable that 

the amount of oil injected into the cylinder be 
controlled in accordance with the load conditions 
or demands of service as well as the Volume of 
gas available at the time. When producer gas is 
employed and since its volume not infrequently 
varies from time to time, it becomes necessary 
during the operation of the engine to increase the 
rate of oil supply when the supply of gas de 
creases, and on the other hand when the Supply 
of gas increases, then the rate of oil supply should 
accordingly be decreased. Of course, when the 
engine is running idle at no load, the quantity 
of oil injected should be slightly less than that 
necessary to operate the engine, since the oil is 
utilized to ignite the gas. This will be readily 
apparent inasmuch as the temperature of com 
pression is lower than the ignition temperature of 
the air-gas mixture, but is higher than that of 
fuel oil. 

Certain of the above variations can be auto 
matically controlled within reasonable limits. 
However, it is a desideratum to produce a simple 
and efficient regulator by which the proper pro 
portion of gas and oil is delivered to the engine, 
the same to be changed as the available supply 
of gas varies, so that the rate of oil delivery may 
be increased in the event the available gaS is 
reduced. In this manner the engine can be kept 
running smoothly regardless of the load imposed 
upon it and the fuel or mixture of fuels supplied 
to it. . . . 
An object is to produce a new and improved 

mechanism for connecting a governor for a Diesel 
engine employing gas and oil and the by-pass 
valve thereby automatically to control the rate of 
oil injected into the engine in predetermined pro 
portion to the quantity of gas delivered thereto. 
Other objects and advantages will hereinafter 

appear and, for purposes of illustration but not of 
limitation, an embodiment of the invention is 
shown in the accompanying drawings, in which 

Figure 1 is a diagrammatic side elevation, part 
ly in section of a Diesel engine equipped with 
the usual variable speed governor and showing 
the attachment thereto for controlling the rate 
of oil delivered to the cylinders; 

Figure 2 is an enlarged side elevation, partly 
in vertical section, showing the governor attach 
ment, the oil bypass valve assembly and the 
operative connection therebetween; 
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Figure 3 is a view of the governor attachment 

shown in Figure 2 but adjusted to a position by 
which the rate of oil delivery is increased; and 

Figure 4 is a view of the governor attachment 
shown in Figure 2 adjusted to afford even greater 
rate of oil delivery than that shown in Figure 3. 
The illustrated embodiment of the invention 

comprises a Diesel engine (, only so much being 
shown as is necessary for an understanding of 
the invention. Gas is supplied to the engine 
through a valve casing fi in which is mounted 
for vertical reciprocatory movements a multiple 
disc valve 2. From the valve casing if, gas flows 
about a mixing throat 3, to which air is sup 
plied through a pipe 4, containing a butterfly 
type control valve 5. Thus a mixture of air. 
and gas paSS to the engine cylinders through the 
inside of the mixing throat 3, which, as shown, 
has a bell mouth and a venturi adjacent thereto. 
The engine 9. is equipped with a governor, 

indicated at f6, which is operatively connected 
to be driven by the engine. Detail description and 
illustration of the governor mechanism is not 
considered necessary to a clear understanding of 
the invention. Suffice it to say that the governor 
S is of the variable speed type equipped with 
a control shaft 7, which oscillates in accord 
ance with the engine load conditions, in one direc 
tion when more fuel is required and in the other 
direction when a lesser quantity is needed to 
keep the engine speed uniform. Variable speed 
governors of this type are well known to those 
skilled in this art and are ordinarily available 
in the open market, one being produced by Wood 
Ward Governor Company, of Rockford, Illinois, 
and referred to as type U. S. 8 governor. 
AS shown the governor 6 is arranged within a 

housing and the oscillatable governor shaft 7 
projects beyond opposite sides of the housing. 
Mounted on one end portion of the shaft it is 
a pinion. 8, with which meshes a rack f 9 form 
ing a part of a horizontally disposed rack bar 20 
slidably mounted in a guide 2. The opposite end 
of the rack bar abuts against the vertical arm of 
a bell crank 22, the horizontal arm of which is 
pivoted to a vertical link 23. The upper end por 
tion of the link slides vertical in a guide 24 and 
pivoted to an intermediate portion of the link 
23 is one end of a lever 25 intermediately pivoted 
to a post 26. The opposite end of the lever 25 
is pivoted to the lower end of the stem of the 
Inultiple disc gas valve 2. 
It will be manifest that rocking movement of 

the governor shaft it in one direction progres 
sively moves the multiple disc valve (2 away from 
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its seat, thereby to admit a greater volume of 
gas to the engine cylinders. Movement of the 
governor shaft T in the opposite direction Oper 
ates to move the gas valve 2 toward its closed 
position. 
Mounted on the opposite end of the governor 

shaft it is a disk 2, which is fixed for move 
ments with the shaft. The disc 27 has an annular 
periphery, which has a nice rotatable fit within 
a larger disk 28, a portion of its lower peripheral 
surface being cut away, as indicated at 29. The 
disks 27 and 28 are eccentric to each other, it 
being observed that the disk 27 is mounted within 
the disk 28 above the center of the latter. Having 
bearing within the eccentric disk 28 is a shaft 
39, on which is fixed a pinion 3 meshing with 
teeth 32 formed in a portion of the peripheral 
surface of the disk 27. 
On the outer end of the shaft 30 is a handle 

33, the turning of which rocks the outer or ec 
centric disk 28 in one direction or the other, the 
interengagement of the gear teeth retaining the 
eccentric disk in the position of adjustment. The 
inner disk 2 has a pointer mark, to Which nun 
bered calibrations on the eccentric disk can be 
selectively moved, as will hereinafter be ex plained. 

Bearing against the top peripheral surface of 
the eccentric disk 28 is a shoe 34, the underSur 
face of which is arcuate to fit the rounded surface 
of the disk. In the upper portion of the shoe 
34 and arranged centrally is a conical recess or 
bearing 35, into which extends the pointed end 
36 of a vertical adjusting screw 3:. A nut 38 
locks the screw 37 in adjusted position in the 
end of an operating lever 39. The lever 39 is 
fulcrumed close to its opposite end at and 
the adjacent end carries an adjustable contact 
screw 4, which abuts against a vertically dis 
posed stem 42. The stem 42 is provided at its 
end with a bypass valve 43 and a spring 44 urges 
the valve away from its seat within the valve 
housing 45. 

Oil is delivered to the bypass housing 45 by 
a constant delivery injection pump 46, which is 
operated in any suitable manner. From the pump 
A 6 oil is forced thru a tube 4, which is Con 
nected to the housing 45 for delivery of oil to 
a passage 48, the latter communicating with a 
passage 33a through which oil passes through a 
tribe i9 to the usual distributor 5 from whence 
oil is delivered to the engine cylinders in a well 
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eccentric disc 28 is turned so that the indicator 
mark on the inner disk 2 is on the Smaller 
numbered calibration on the eccentric disk, such 
for example as at 2. In that position, the oscillat 
ing movement of the governor shaft T, which is 
through an arc of the order of 42, in parts Sub 
stantially no change in the vertical position of 
the shoe 34. Thus, when additional fuel is re 
quired by the engine and called for by the gover 
nor, that is supplied by gas through operation 
of the rack bar 20 and associated parts, as above 
described, 

However, in the event the available gas supply 
is reduced from that necessary for efficient engine 
operation, then the eccentric disk is adjusted so 
that a larger number on the calibrations registers 
with the indicator mark on the disk 2, such as 
shown on Figures 3 and 4. In such position, the 
oscillating movement of the governor shaft 
and the disk 27 impart substantial change in 
the shoe 34, causing it to move up or down. 
Such motion is transmitted through the lever 
39 to the bypass valve 43. Upward movement 
of the shoe 34 effects a closing movement to the 

g 5 valve 43, thereby causing more oil to be forced 
to the engine. Downward movement of the shoe 
34 operates to open the valve and, as above ex 
plained, reduce the oil supply to the engine. 
Manifestly, the amount of adjustment of the ec 

30 centric disk 28 will be arrived at empirically for 
most satisfactory operation. 
In some instances it may be desirable to operate 

the engine entirely on oil, and this may be ac 
complished by adjustment of the eccentric disk 

known rhanner, one tube 5 f only being shown 
leading to one of the cylinders. Communicating 
with the passage 48a is a passage 52, which is 
controlled by the bypass valve 43 and which leads 
to the oil supply (not shown). It will be obvious 
that the quantity of oil, which is forced to the 
distributor 53, is determined by the position of the 
valve 43 and, since the delivery of the pump & 
is constant, excess oil is bypassed through the 
passage 52 to the oil supply, it being evident that 
the passage 52 beyond the valve 43 is larger So 
that the tendency is for the oil to flow there 
through. The greater opening afforded by the 
bypass valve 43, the more the quantity of oil 
delivered to the cylinders is reduced. 

In operation it will be understood that the set 
screw 37 is first adjusted for proper gas-oil opera 
tion, so that the quantity of Oil is slightly less 
than that required to operate the engine on oil 
alone under no load condition. Adjustment is 
made of the eccentric disk 28 by actuation of 
the handle 33 in accordance with the prevailing 
gas supply. If the supply is large, then the 
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to a position, Such as indicated on Figure 4, by 
Which the Oil Supply is Substantially increased. 
From the above it will be manifest that I have 

provided an exceedingly simple device for con 
trolling the delivery of both gas and oil to a 
Diesel engine. Its marked simplicity not only 
enables it to be operated by a comparatively un 
skilled person but it can be produced at a rela 
tively low cost. The number of moving parts 
is reduced to a minimum, so that it may be in 
stalled readily and conveniently. Furthermore, 
it will be evident that adjustments may be 
effected either while the engine is in operation 
or is idle. It is unnecessary to stop the engine 
to make adjustments to reduce or increase the 
rate Of Oil delivery, since a slight turn of the 
operating handle guickly effects the desired re 
sult, both at no load condition, as well as at 
full load condition and interinediate conditions. 
What I claim is: 
An adjustable linkage for connecting an oscil 

latable control shaft to a mechanism to be actu 
ated thereby comprising a lever having a fulcrum 
intermediate its ends, means for operatively con 
necting a first end of the lever to the mechanism 
in Such manner that rocking movement of Said 
lever about its fulcrum will actuate the mecha 
nism, a first disc for mounting concentrically on 
the control shaft, a Second disc having an eccen 
trically, positioned aperture therein in which said 

5 first disc is positioned, a rotatable toothed pinion 
carried by one of said discs, teeth on the other 
of said discs meshing with the teeth of said pinion 
whereby rotation of said pinion causes relative 
rotation of Said discs, a shoe riding on the 
periphery of said second disc, and an operative 
connection between said shoe and the second end 
of Said ever. 

EDWARD RATHEBUN. 
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