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UNITED STATES PATENT OFFICE. 

HENNING FRIEDRICH WALLMANN, OF CHICAGO, ILLINOIS, ASSIGNOR TO 
THE WALLMANN ENGINE COMPANY, A CORPORATION OF ILLINOIS. 

NTERNA - COMBUSTON ENGINE. 

SFECIFICATION forming part of illetters Patent No. 713,367, dated November 11, 1902. 
Application filed March 21, 1900, Serial No. 9,530, (No model.) 

To (t// 1u?.07), it 7).at/ CO7.Ce7"7.: 
Be it known that I, HENNING FRIEDRICH 

WALLMANN, a citizen of the United States, re 
siding at Chicago, in the county of Cook and 
State of Illinois, have invented certain new 
and useful Improvements in Internal-Com 
bustion Oil-Engines, of which the following is 
a specification. 
My invention relates to internal-combus 

tion engines of the two-cycle type, in which 
a charge of compressed air is mixed in suit 
able proportions with an inflammable oil-va 
por, ignited and expanded within the com 
bustion-cylinder, and made to perform work 
against the piston at every outstroke of the 
latter; and it consists in certain improve 
ments on the construction of oil-engine shown 
and claimed in my former application, filed 
February 3, 1900, Serial No. 3,841. In the 
engine forming the subject-matter of the ap 
plication above referred to both the air for 
the scavenging charge and the air and oil 
for the combustible charge are caused to en 
ter the combustion-cylinder through a mix 
ing device and past a common inlet-valve. 
One undesirable result of this construction 
is that any unvaporized oil or oil-vapor re 
maining in the mixer after any working stroke 
of the piston is swept into the cylinder and 
out of the exhaust-valve by the succeeding 
scavenging-blast, and thus wasted. My pres 
ent improvements are designed to overcome 
this objection by causing the scavenging 
blast to enter the cylinder through a differ 
ent valve from that which controls the ad 
mission of fuel from the mixer to the cylinder. 
My invention also contemplates securing a 

thorough and instant vaporization of the fuel 
upon its introduction to the combustion-cyl 
inder by means of a simple vaporizing device 
carried by the working piston, which where 
heavy hydrocarbon oils are employed is es 
sential to economy and a thorough combus 
tion of the fuel. 
To these ends my invention consists in an 

internal- combustion oil - engine possessing 
certain novel features of construction and op 
eration, as hereinafter described, and partic 
ularly pointed out in the claims. 
My invention is illustrated in the accom 

panying drawings, in which 

Figure 1 is a view, principally in central 
vertical Section, broken away, of my im 
proved oil-engine. Fig. 2 is a detail, enlarged, 
of the fuel-inlet valve; and Fig. 3 is a detail, 
enlarged, of the head of the combustion-cyl 
inder, showing a modified form of fuel-inlet, 
valve. 
Similar letters of reference refer to similar 

parts throughout the several views. 
A represents the base or bed plate of the 

engine, in which is journaled the crank-shaft 
B, carrying a pair of fly-wheels C. Supported 
vertically on the bed-plate A is a framework 
D, which supports at its upper end a com 
bustion-cylinder E and an air-pump cylinder 
F. Arranged tandem with and forming an 
extension of the air-pump cylinder F is the 
cylinder G of another and smaller air-pump, 
the plungers F and G' of the said pumps, re 
spectively, being formed integral, as shown, 
or rigidly connected together, so as to move 
simultaneously under impulses imparted from 
the crank-shaft B through crank Band con 
necting-rod f. Within the counbustion-cyl 
inder E is the working piston or plunger E", 
the latter connected to and operating the 
crank-shaft B through the agency of con 
necting-rode and crank B". It will be no 
ticed that the two cranks B and B are not 
set in parallel relation to each other on the 
crank-shaft B, but abount one-eighth of a, revo 
lution apart, the crank B", connected to the 
working piston E, being approximately forty 
five degrees in advance of the crank B°, which 
actuates the pump-plungers F and G'. The 
purpose of this relative arrangement of cranks 
will be disclosed later in the description of the 
Operation of the engine. 

Referring to the larger air-pump F it will 
be noticed that the presence of the elongated 
plunger G', formed directly on the upper face 
of the air-pump plunger F, creates an annular 
air-compression chamber within the cylinder 
F, to which air is admitted on the suction 
stroke through the inlet-valve H and out of 
which it is forced on the compression-stroke 
through a port I past valve K into the com 
bustion-cylinder E. The function of this air 
pump is to Scavenge the combustion-cylinder 
at and during the proper time in the latter's 
operation and later to supply compressed air 
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for the combustible charges introduced into 
cylinder E, while the function of the smaller 
air-pump G, to which air is admitted on the 
suction-stroke through an inlet-valve L, is to 
facilitate the introduction of the oil-fuel to 
the combustion - cylinder in a sprayed and 
finely-divided condition by causing a blast of 
air under somewhat-greater pressure than the 
air in cylinder F to impinge upon the oil on 
its way to the combustion-cylinder, as here 
inafter more particularly described. 

Referring now to the combustion-cylinder, 
K is its air-inlet valve, M represents its fuel 
inlet valve, and N designates its exhaust 
valve. The latter is normally held to its seat 
by a spring, as shown; but is positively op 
ened at and during the proper period in the 
engine's operation to effect the exhaust and 
scavenging of the combustion-cylinder, as 
hereinafter described. 
A duct g, connected with the discharge-port 

of the air-pump G, communicates through an 
intermediate pipe h with an L-shaped duct e, 
formed in the head of the combustion-cylin 
der E, and the discharge offueltherethrough 
is timed and controlled by a positively-actu 
ated controlling - valve O, which by means 
hereinafter described is opened after the clos 
ing of the exhaust-valve of the combustion 
cylinder to effect the passage of the oil-fuel, 
forced and sprayed by compressed air from 
the pump G past the fuel-inlet valve Minto 
the cylinder. In order to effect a thorough 
division of the fuel on its way to the combus 
tion-cylinder, Imake the integral stem of the 
inlet-valveM hollow through a portion of its 
length (see Fig. 2) and provide it with two 
series of fine lateral ports an and m", adjacent 
its upper and lower ends, respectively, which 
lateral ports provide communication between 
the hollow interior of the valve-stem and two 
shallow grooves O and O', respectively, formed 
in the cylindrical surface of the valve-stem 
opposite said lateral ports. With the upper 
of said grooves O the fuel-duct e communi 
cates, as shown. The upper end of the hol 
low portion of the valve-stem may be aper 
tured or ported, as at n, to enable the pres 
sure to open the valve by securing an abut 
ment against the inner or upper end of the 
valve-casing. 

Referring next to the means for supplying 
oil for the combustible charge, U indicates an 
oil-pump secured to a bracket U", shown as 
formed integral with the air-pump cylinder F. 
Y is an oil-tank, and b is a pipe through 

which the oil flows by gravity to the upper 
end of the oil-pump. The plungerp of the oil 
pump is actuated through a rod p from an ec 
centric s', while the slide-valve p', that con 
trols the discharge of oil from the valve-chest, 
is actuated through a similar rod p and ec 
centric S. The specific construction of this 
oil-pump is not herein shown and described, 
as it is practically the same as the well-known 
Brayton oil-pump and possesses no novelty 
of itself. 
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Mounted in one of the fly-wheels C, I have 
indicated a governor mechanism for auto 
matically regulating the stroke of the oil 
pump plunger in accordance with the speed 
of the engine. As this mechanism, however, 
forms no part of my present invention and 
is fully shown and described in a companion 
application, Serial No. 3,841, hereinabove re 
ferred to, the same need not be herein de 
scribed in detail. The oil-pump on its forc 
ing stroke delivers oil from the valve-chest 
it to some point of the delivery passage from 
the air-pump G to the inlet-valve M of the 
combustion-cylinder. As shown in the draw 
ings, the oil-delivery pipe a taps said passage 
at the duct e in the cylinder-head of the com 
bustion-cylinder; but it may, if preferred, tap 
the same at the duct g, as indicated by dotted 
lines at a', or at any intermediate point. 

Referring now to the mechanism for actu 
ating and controlling the valves O and N, P 
P designate a pair of standards mounted on 
top of the cylinders E and F. In the upper 
ends of these standards is suitably journaled 
a horizontal rock-shaft Q. Rigidly secured 
on this rock-shaft are a pair of tappets q and 
q', which at their outer ends engage the stems 
of the valves N and O, respectively, at the 
right times to effect the proper actuation of 
said valves, as hereinafter described. The 
rock-shaft Q is positively actuated from the 
crank-shaft B through the agency of a gov 
ernor-controlled cam-disk R. on said crank 
shaft, said cam-disk engaging and actuating 
a roller r, journaled in the lower end of a rod 
r, which is slidably supported in a sleeve r, 
pivoted to a bracket '', supported on the bed 
plate A. The upper end of the rod rºlis con 
nected to a short arm r", fast om one end of 
the rock-shaft Q. On the shaft B, adjacent 
to the cam R, is rotatably mounted a disk R', 
which is connected on opposite sides of its 
center by links l l with the centrifugal gov 
ernor in the fly-wheel, so as to be oscillated 
on its central bearing by the variations of the 
governor-arms. This disk R' is so formed 
and arranged relatively to the cam R that 
during the normal operation of the engine it 
has no effect on the cam R to vary the lat 
ter's actuation of the valve N; but when the 
speed of the engine exceeds the normal or de 
sired limit it has the effect of prolonging the 
cam-face of the cam-disk R, and consequently 
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delaying the closing of the exhaust-valve N. . 
This cam-adjusting mechanism is shown and 
described in detail in the companion applica 
tion, Serial No. 3,841, hereinabove referred to, 
and as it forms no part of my present inven 
tion need not be more fully described here. 
On the upper or inner face of the working pis 
ton E are secured a series of metal plates c, c', 
and c, insulated from each other and from the 
face of the piston by thin disks d, d, and d, 
of some suitable heat-insulating material, as 
compressed asbestos. The purpose or object 
of this construction is to maintain the inner 
end of the piston as hot as possible, so that 
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after the engine has started in operation by 
the direct impingement of the fuel past the 
valve M upon the upper or inner plate cany 
part of said fuel which may enter the cylin 
der in a liquid state will be instantly and 
thoroughly vaporized. 
Any approved form of igniter may be used, 

or where a fuel is employed which will ignite 
at the internal temperature of the combus 
tion - cylinder the igniter can be dispensed 
with. 
The operation of the engine may be briefly 

described as follows: The plungers F and G' 
of the air-pumps F and G, respectively, as 
Well as the plunger of the fu el-pump U, fol 
low the plunger E' of the combustion-cylin 
der E about one-eighth of a revolution behind 
the latter. With the parts in the positions 
shown the exhaust-valve N has just closed, 
the oil-pump U is forcing a charge of fuel to 
the ducte org, the air-pump F, having through 
the first part of its compressing stroke scav 
enged the combustion-cylinder, is now sup 
plying compressed air past the valve K for 
the next combustible charge, and the tappet 
q' is just about to raise the controlling-valve 
O to permit a blast of compressed air from 
the pump G at a somewhat higher pressure 
than that of the air supplied by the pump F 
to force and spray the fuel into the combus 
tion-cylinder. As now the working piston E." 
starts on its downward or outward stroke 
the valve O opens, and the air from pump G, 
carrying the fuel Supplied to duct g or im 
pinging on the fuel supplied to duct e, (as the 
case may be,) forces said fuel in a finely-di 
vided condition through the upper series of 
ports m, the hollow valve-stem, and the lower 
series of ports m', and thence past the cone 
shaped valve M into the combustion-cylin 
der, where it mingles with the air supplied to 
said cylinder by the pump F past the valve 
IK, forming there with a highly-combustible 
mixture, and impinging on the hot top plate 
c of the piston is thoroughly vaporized by the 
heat of the latter and is ignited thereby or by 
means of a suitable igniter. The pressure 
created by the internal combustion of the 
gases instantly drives the valves K and Mto 
their seats, and the piston E under the im 
pulse of the expanding gases performs a work 
ing stroke on the crank-shaft. During this 
working stroke of piston E the valve-actuat 
ing mechanism permits the valve O to close 
and at the completion of the working stroke 
opens the exhaust-valve N for the expulsion 
of the burned products of combustion. Dur 
ing about five-sixths of the upward or return 
stroke of the piston E the products of com 
bustion are exhausted past the open valve N 
by the inward travel of the piston and the 
scavenging-blast supplied by pump F. Upon 
the closing of valve N compression of air for 
the next combustible charge takes place With 
in the combustion-cylinder until the parts 
again assume the positions shown, whereupon 

S 

peated. 
In Fig. 3 I have shown in enlarged detail a 

slightly-modified form of fuel-inlet valve M", 
which is adapted to be positively opened by 
a cam or tappet connected with a moving part 
of the engine instead of opening automatic 
ally under the pressure of the injected fuel, 
as in Figs. 1 and 2. In this form the lower 
end of the valve-stem is made hollow between 
the two series of lateral ports n° and n, and 
the stem of the valve extends up through a 
suitable packing or stuffing box Z to any suit 
able or required height to enable it to be en 
gaged at the proper time by a valve-actuat 
ing device connected with a moving part of 
the engine. 
From the foregoing description of my im 

proved engine it will be seen that by reason 
of the fact that the scavenging-air and the 
fuel are admitted to the combustion-cylinder 
through separate and distinct valves and by 
reason of the further fact that the exhaust 
valve is closed before the admission of fuel 
takes place all possibility of waste of uncon 
sumed fuel by the scavenging-blast is avoided 
unless the fuel fails to burn properly and is 
not thoroughly consumed, and possibility of 
waste through the latter causes is prevented 
by means of the hollow ported fuel-inlet valve 
in combination with the hot insulated plate 
or plates on the inner end of the piston, 
whereby the fuel being caused to enter the 
combustion-cylinder in a finely-divided con 
|ion and being instantly and completely 
vaporized is thus brought into the most per 
fect condition for complete and thorough com 
bustion. 
Having thus described my invention, what 

I claim as new, and desire to secure by Letters 
Patent, is 

1. In an oil-engine, the combination with a 
combustion - cylinder having an air - inlet 
valve, a fuel-inlet valve, and an exhaust 
valve, all located in the head of the cylinder 
of an air - compressor which delivers com 
pressed air to the combustion-cylinder past 
said air-inlet valve, the initial portion of said 
compressed air serving as a scavenging-blast 
and the remainder forming part of the next 
combustible charge, a second air-compressor 
whose delivery is connected to the casing of 
the fuel-inlet valve, and a fuel-pump whose 
delivery-pipe taps the air-duct between the 
discharge-port of Said second air-compressor 
and the casing of the fuel-inlet valve, sub 
stantially as set forth. 

2. In an oil-engine, the combination with a 
combustion - cylinder having an air - inlet 
valve, a fuel-inlet valve, and an exhaust 
valve, all located in the head of the cylinder 
of an air- compressor which delivers com 
pressed air to the combustion-cylinder past 
said air-inlet valve, the initial portion of said 
compressed air serving as a scavenging-blast 
and the remainder forming part of the next 

the above-described cycle of operations is re 
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combustible charge, a second air-compressor 
whose delivery is connected to the casing of 
the fuel-inlet valve, a positively - actuated 
valve controlling the discharge of said second 
air-compressor, and a fuel-pump whose de 
livery-pipe taps the air-duct between the dis 
charge-port of said second air-compressor and 
the casing of the fuel-inlet valve, all substan 
tially as and for the purpose set forth. 

3. In an oil-engine, a fuel-inlet valve for 
the combustion-cylinder having an integral 
hollow stem and two annular series of fine 
lateral ports formed through said stem adja 
cent its upper and lower ends, respectively 
and communicating with the hollow interior, 
the fuel, on its way to the combustion-cylin 
der, entering said hollow stem by the upper 
series of lateral ports and leaving it by the 
lower, whereby it enters the combustion-cyl 
inder in a sprayed and finely-divided condi 
tion, substantially as shown and described. 

4. In an oil-engine, a combustion-cylinder 
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having a fuel-inlet valve located in the cyl 
inder-head, said valve having an integral hol 
low stem and two separated annular series of 
fine lateral ports formed through said stem 
and communicating with the hollow interior, 
through which the fuel is forced in opposite 
directions on its way to the combustion-cyl 
inder, in combination with a working piston 
having a vaporizing device formed on and 
constituting its working face upon which the 
fuel impinges in a finely-divided condition, 
whereby the fuel is brought into the most fa 
vorable condition for complete and thorough 
combustion, all substantially as shown and 
described. 
In testimony that I claim the foregoing as 

my invention I have here unto signed my name 
in the presence of two witnesses. 

HENNING FRIEDRICH WALIMANN, 
Witnesses: 

SAMUEL N. POND, 
GEORGE E. HALEY. 
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