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To all'whom it may concern: - . 

Be it known that 1, ROBERT KLossNnn, a 
citizen of the United States, residing at 
Alliance, in the county of Stark and State 
of Ohio, have invented new and useful lim 
provements in Internal-Combustion Motors, 
of which the following is a speci?cation. 
This invention relates to improvements 

in internal combustion motors, and particu 
larly to‘vertical internal combustion motors 
of that type having preliminary combustion 
chambers above and communicating with 
the tops of the cylinders, so as to e?ect the 
ignition of the combustible charge prior to 
its entrance to the cylinder, combined with 
horizontally arranged and movable inlet and » 
exhaust valves'for admitting the combustible 
charges to and exhausting the spent gases 
from the preliminary combustion chambers. 
@ne object of my invention is to provide 

a construction and arrangement of parts 
which enables the arrangement and use of 
preliminary combustion. and exhaust cham 
bers and horizontal aission and exhaust 
valves in a detachable head structure, where 
by all the advantages and conveniences of 
such chambers and valves may be'secured 
and other desirable and important advan 
tages gained, as hereinafter fully described. 
Further objects of and advantages gained 
by my invention will also appear in the 
course of the subjoined description. 

The invention consists of the features of 
construction, combination and arrangement 
of parts, hereinafter fully described and 
claimed, reference being had to the accom 
panying drawings, in which: 
Figure 1 is a vertical transverse section 

through one of the cylinders, crank-case 
and associated preliminary combustion and 
exhaust chamber (at the inlet point) and a 
portion of the valve mechanism, of an in 
ternal combustion ‘motor, in this instance a 
four-cylinder motor, embodying my inven-_ 
tion. 
Figure 2 is a fragmentary sectional side 

elevation looking toward one side of the 
motor. ' 

Fi re 3 is a side elevation of the re 
mova le head looking toward the opposite 
side from that shown in Figure 2. 
‘Figure 4L is a top plan view of the re 

movable head. 
- Figure 5 is a crosseection therethrough 

ieaa Serial‘ no. tracer. 

taken- substantially on line 5-5 of lli‘ig- 55 
ure a. , 

Figure 6 is an end view of the head. 
Referring now more particularly to the 

drawings, 1, 2, 3 and 4 designate the cyl“ 
inders of, a four-cylinder motor, to which W 
the invention is in the present instance 
shown applied. Within each cylinderop-v 
crates a piston 5 coupled by a connecting 
rod 6 to a crank shaft 7 arranged within 
the crank casing 8. Also arranged within @355 
the crank casing 8 is a cam shaft 9, pro 
vided with cams 10, one of which is shown, 
there being one ofsuch cams for each inlet and 
exhaust valve. The body portions of the 
cylinders are, as shown, preferably cast en "m 
bloc, and the casting is suitably cored to 
provide a water jacket 11, portions of which 
surround the cylinders, and through which 
water circulates in the usual and well known 
way. It is to be understood that any suitable ‘47E 
type of lubricating system may be employed 
for supplying lubricating oil to the working 
parts of the motor. 
The upper open ends of the cylinders 1, 

2, 3 and 4: are closed by a detachable head % 
12, which head is common to all of said cyl- ' 
inders. This head may be detachably se 
cured in position in any suitable manner, as 
by means of bolts or screws 13. The head 
is provided in line with each cylinder with a 85 
preliminary combustion and exhaust cham- , 
ber 14 communicating at its base with the top 
of the cylinder. The base of this chamber 
extends from side to side of the cylinder, in 
a longitudinal direction, that is, in the di- 90 
rection of length of the cylinder block or 
group of cylinders, and is therefore of av 
length coextensive with the diameter of the 
cylinder but of materially lem- width than 
the diameter of the cylinder in the trans- 95 
verse direction, I The said base portion of the 
chamber 14: is therefore in the form of a 
comparatively long and narrow slot, but is 
modi?ed, as hereinafter described, at points 
in line with the fuel admission and exhaust 100 
valves. Communicating with the chamber 
14, at one side thereof, are the fuel admis 
sionand spent gas exhaust ports 15 and 16 
having seats 17 and 18, respectively, against 

“ which close the inlet and exhaust valves res 
19 and 20. The port 15 communicates with 
a fuel inlet passage 21 and the port 16 . 
communicates with an exhaust passage 22. 
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The valves 19 and 20 are of similar con 
struction, and mounted for horizontal slid 
ing movement in a direction transversely of 
the cylinder, each valve comprising a valve 
body proper having an outwardly extend 
ing stem 23 associated with a spring 24 
under the action of which the valve is nor— 
mally held closed. a ' j 

The head 12 is provided at that side in 
which the passages 21 and 22 are formed 
with bosses or enlargementsi25, giving in 
creased area for the formation therein of a 
water jacket space 26 communicating with the 
cylinder jacket 11, said jacket 26 extending 
well around the major portion of the cham 
ber 14 and the full depth thereof if desired. 
The portion of the water jacket 26 adjoining 
the passages 21 and 22 is separated there 
from by a partition wall 27, and the bom 25 
is provided with an outer wall 28 spaced 
from the wall 27 to form a continuation 
therebetween of the water jacket. These 
walls 27 and 28 are provided with register 
ing pairs of openings 29 receiving bushings 
30 in which the valve stems 23 are slidablay 
mounted‘ and throu h which they project 
outwardly'beyond t e line of the cylinder 
wall, the arrangement being such as to pro-i: 
vide for the proper mounting and support 
.of the valve and the’cooling of the bushings 
and valve stems. Also formed upon the 
head is an outwardly extending ?ange 31 
projecting beyond the line of the bosses 
25 across the top and at I the ends of 
the head and cooperating with vertical 
?anges 32 formed upon the cylinder 
block to provide a compartment for the 
valve actuating arms or levers 33. A re 
movable cover plate 34 is provided to close 
said chamber, or compartment 32 ‘and is de 
tachably secured to the cooperating parts of 
the engine structure; Each valve actuat 
ing arm or lever 33 is centrally mounted for 
rocking movement, as at 35, andI has a low 
er arm carrying a roller 36 for cooperation 
with the coacting cam 10 and an upper arm, 
carrying a head or stud 37 engaging the 
outer end of the associated valve stem 23. 
With this construction it will be understood 
that at proper times the lever 33 is actuated 
by the cam. to force the valve controlled 
thereby inwardly for opening movement, 
and then as the cam leaves the contact roll 
er 36 the spring 24 will return the valve to 
closed position. 

'lfhe chamber 14 is'provided in its side pp 
posite the ports 15 and 16 with openings 38 
normally closed by suitable closure members, 
such as screw plugs 39. Through these open 
lngs 38 the valves are introduced for the 
purpose of ?tting them in vposition, and 
through said openings, upon removal of the 
plugs 39, the valves may-be removed for re 
grlnding without disturbing the‘ cylinder 
headand the valve seats may similarly be 

incense 

reground on removal of the valves without 
disturbing the cylinder head. As shown, 
the chamber 14 is transversely enlarged or 
widened in line with the openings 38 by 
providing the 'walls of said openings 38 with 
hemispherical recesses 40 to receive the 
valves 19 and 20, on their opening move 
ment, thus allowing the valves to lie, 
when in open position, beyond the line 
of the inner surface of the wall of the 
chamber 14 in which said openings 38 
are formechgiving maximum space for the 
inflow of the fuel mixture and its explosion , 
and expansion into the alined motor cyliné 
ders. At the points where the Valve ports and 
plug receiving openings are formed, it will 
also be seen that, in addition to the curva 
ture of the valve receiving surfaces 40 on a 
hemispherical are, this curvature is contin 
ued with respect to the formation of the top 
wall of the valve chamber and the portions 
of the bottom wall thereof leading to the 
underlying portion of the fuel intake and 
exhaust slot or passage at the base of said 
chamber.- Each‘v valve chamber, at such 
point, is nearly hemispherical form, being 
curved at top, bottom and at the side where 
the recesses 40 are formed on a spherical arc, 
and being, straight and vertical onl at the 
side where the port 15 is formed. his con 
struction of substantially 'herical chamber 
not only provides a proper y shaped recess, 
such as at 40, in which the valve maybe 
fully received beyond the line of the admis 
sion and exhaust slot when said valve is 
open, but also provides for the free ‘and un-' 
impeded ?ow of the ?uid around the valve 
during the opening movement of the lat 
ter, thus preventing any material resistance 
to the ?ow of the ?uid and any tendency 
to chattering movements of the valve. Fur 
thermore such construction of nearly_spher 
ical chamber,- in addition to allowing 
smoother and freer'?ow ‘of the ?uid, pro 
vides a chamber of maximum area in which 
expansion can take place and in such a man 
ner as to be directed fully upon the head of 
the piston, thus preventing pressure losses 
and enabling greater power and ?exibility 
to be obtained. . 
The head is provided with openings 41 

communicating with the tops of the re 
spective chambers 14, which openings receive 
the spark plugs, the fuel mixture thus being 
ignited at the tops of the chambers 14. As 

I such fuel mixture is ignited in said cham 
bers 14 prior to its admission to the engine 
cylinder, provision‘ is made for securing ex 
pansion of the gas during the entire range 
of travel of the piston in the cylinder, 
with a consequent increase of power pro~ 
portionate to the use of all the available 
expansive power of the fuel charge. It 
will he observed thatthe chambers 14 com 
municate with the tops of the cylinders’,:_1ad 
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jacent to the center of the cylinder, but to 
one side thereof, as a result of which the ex 
pansive force of the fuel charge is at all 
times, from the outside, upon the top of 
the cylinder and slightly tomone side there‘ 
of, so as to substantially counteract and to 
a very large extent prevent piston slap and 
troubles due thereto. By this means ll‘ com 
bine with the advantages of a detachable 
cylinder head having horizontal valves the 
advantages resulting from the ignition of 
the charge in the cylinder head prior to its 
admission to the cylinder, the action of the 
charge directly upon the to of the piston 
and suii'iciently to one side t ereof to coun 
teract piston slap, and the free and unim 
peded admission of the fuel charge to the 
preliminary combustion chamber and thence 
to the cylinder and exhaust of the spent 
gases from the cylinder to the preliminary 
combustion chamber and their exhaust 
therefrom to the atmosphere. lit will be 
observed that with all the foregoing ad 

I vantages, ll further combine the advantage 
hi5 
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of the use, in an engine of the type de 
scribed, of a detachable head which is bodily 
removable from the cylinders to permit of 
the‘ ready and most convenient removal of 
the carbon or making of repairs when 
needed. 
The head 12 is provided with two intake 

necks ‘l2 connecting the passages 21 with 
the intake manifold 43, and with three ex» 
haust necks t4: connecting the passages 22 

. with the exhaust'manifold 45. Each neckt2 _ 
supplies two adjoining cylinders, the inlet 
passages 21 of which communicate there 
with,‘ while the two outer exhaust necks 4A 
communicate with the chambers 14 oflthe 
respective end chambers of the series and 
the intermediate exhaust neck 44 communi 
cates with the ‘exhaust passages 22 of the 
chambers 14 of the two intermediate series, 
thus simplifying the arrangement of the in 
let and exhaust connections with a reduction 
of the number of connections within good 
working limits. By the described arrange 
ment the exhaust outlets are made of some 
considerable length, thus eliminating all 
backpressure, while, as shown, the intake 
passage associated with each chamber it 
arches over said chamber, which results in 
a full admittance of the fuel charge and 
allows the intake manifold to be ?lled with 
gas at all times ready for the immediate ad-‘ 
mission to the chambers 14. En addition to the‘ 
advantage stated with reference to my im 
proved construction of the detachablehead 
and horizontal lvalve mountings, it will be 
observed that the horizontal arrangement 
of the valves allows of the use of valves 
of large area and of the lubrication of the~ 
valves in an effective manner for quick oper 
ation, giving all the advantages of an over 
head cam. shaft motor while eliminating the 

use of valve gear trains and the noises pro 
duced thereby. 
Having thus fully described my invention, 

ll claim: . 

l. in an internal combustion motor, the 
combination with upright cylinders, and 
pistons operating in said cylinders, of a de 
tachable head common to said cylinders, said 
head having a combined combustion and ex 
haust chamber for each cylinder, said cham 
ber comprising a narrow cavity having sub 
stantially parallel and vertical side walls, 
said cavity being of a length equal to the 
diameter of the cylinder and of a width less 
than the diameter of the cylinder and hav 
ing a slot-like base portion communicating 
with the top of the cylinder between the cen 
ter and one side thereof, one side wall of 
said chamber having horizontal inlet and 
exhaust passages communicating therewith 
and the other side wall of said chamber 
having openings arranged opposite said pas 
sages, said chamber being provided with 
hemispherical vrecesses intersecting said 
openings and having its top and bottom 
walls curved on arcs continuous with said 
recesses and providing a chamber of nearly 
spherical form broken in spherical outline 
contour by the vertical wall in which said 
inlet and exhaust passage is formed, hori 
zontal inlet and exhaust valves controlling 
said passages and slidably mounted in the 
?rs‘bnamed side wall and insertable and 
removable through the openings in the sec 
ond-named side wall, the latter-named wall 
being provided with recesses located within 
the plane of the openings to receive and al 
low the valves tolie when in fully open 
position within the plane of said wall, the 
said passages extending downwardly from, 
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the top of the head outwardly beyond the 
vertical plane of the ?rst-named side wall 
and thence opening laterally there-through 
into said chamber, detachable closures for 
said openings, means for operating said 
valves, and intake and exhaust manifolds 
superimposed upon the heads and having 
neck portions communicating with said pas 
sa “es. - 

g. In an internal combustion motor, the 
combination ‘with upright cylinders, and 
pistons operating in said cylinders, of a de 
tachable head common to said cylinders,‘ 
said head having- a combined combustion 
and exhaust chamber for each cylinder, said 
chamber comp-rising a narrow cavity having 
substantially parallel and vertical side walls, 
said cavity being of a length equal to the 
diameter of the cylinder and of a width less 
than the diameter of the cylinder and hav 
ing a slot-like base portion communicating 
with the top of the cylinder between the cen 
ter and one side thereof, one side wall of said 
chamber having horizontal inlet and ex 
haust passages. communicating therewith 

11th 
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and the other side wall of said chamber 
having openings arranged opposite said pas 
sages, said chamber being provided with 
hemispherical recesses intersecting 
openings and having its top- and bottom 
walls curved on arcs continuous with said 
recesses and providing a chamber of nearly 
spherical form broken in spherical outline 
contour by the vertical wall in which said 
inlet and exhaust passage is formed, hori 
zontal inlet and exhaust valves controlling 
said passages and slidably mounted in the 
?rst-named side wall and insertable and re 
movable through the openings in the. sec 
ond-named side wall, the latter-named wall 
being provided with recesses located within 
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the plane of the openings to receive and 
allow the valves to lie when in fully open 
position within the plane of said wall, the 
said passages extending downwardly from 
the top of the head outwardly beyond the 
vertical plane of the ?rst-named side wall 
and thence opening laterally therethrough 
into said chamber, detachable closures for 
said openings, means for operating said 
valves, and intake and exhaust manifolds 
superimposed" upon the heads and having 
neck portions communicating with said pas~ 
sages, the intake manifold necks arching 
transversely over the inlet passages. 
In testimony whereof I affix m signature. 

ROBERT KL SSNER.‘ _ 


