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UNITED STATES PATENT OFFICE. 
FRED K. SHAFFER, OF SEDALIA, MISSOURI, ASSIGNCR, TO THE SHAFFER, MOTOR 

COMPANY, OF SEDALIA, MISSOURI, A CORPORATION OF VIIssou R.I. 
GAS-EN 

1,60, 3. 
Application filed May 20, 1912. 

To all chon it may concern: 
13e it known that I, FRED K. SIAFFER, a 

citizen of the inited States, residing at Se 
dalia, in the county of Pettis and State of 
Missouri, have invented certain new and useful Improvements in Gas-Engines, of 
which the following is a specification. 
This invention relates to gas engines, pref 

erably of the internal combustion type, and 
more particularly the invention relates to an 
improved valve mechanism fol' such engines. 
Some of the features of the valve mechanism 
are also of more general utility, and may be 
employed with other engines than those 
above referred to. 
One of the objects of the invention is to 

provide in connection with a rotary valve 
for gas and other engines, an improved con 
struction and arrangement whereby the fuel 
gas is economically used and conserved, by 
preventing the gas from being drawn from 
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the carbureter or other supply by the partial 
racuum created by rotation of the valve, and 
its discharge into the exhaust passage. 
Another object is to provide an improved 

construction of packing strips for a rotary 
or other similar valve whereby the losses due 
to leakage are reduced to a minimum. 
Another object is to provide a valve of the 

type referred to which is also constructed to 
act as a circulating pump for the cooling 
liquid, thereby reducing the number of parts 
associated with the engine, and frnishing a 
reliable means to impel the circulating liquid 
during the operation of the engine. 
Another object of the invention is to pro 

vide a simple and reliable means for cou 
pling a series of rotary valves together for 
use in multiple cylinder engines. . . . . . . 
With these, and other important objects in 

view, the invention consists in the construc tion and arrangement of parts hereinafter 
described and more particularly pointed out 
in the claims. 

In the drawings Figure 1 shows in vertical 
section a gas engine embodying the present 
improvement; Fig. 2 is an end elevation 
thereof; Fig. 3 is a vertical section showing 
the upper portion of the cylinder, the valve 
casing and valve; Fig. 4 is a horizontal sec 
tion through the valve and its casing; Fig. 5 
is a vertical longitudinal sectional view of 
the valve casing, the valve being shown in 
elevatio.; Fig.6 is a view showing an en 
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gine, radiator and circulating connections 
showing the manner of application of the 
combined valve and pump; Fig. 7 is an en 
larged longitudinal section illustrating the 
mode of connecting two or more valves and 
also showing a slight modification of the 
packing means; and Fig. 8 is a sectional 
view on the line a-ac, Fig. 7. 
The numeral. 2 indicates the cylinder of a 

gas engine which is bolted to a two-part 
crank case 4 which sustains bearings for the 
main shaft 1 having connection through th 
usual crank S and pitman 6 with the piston 
10. The cylinder 2 is surrounded by a water 
jacket 3 and a valve casing, which is herein 
shown as composed of two sections, 12, 14, 
rests upon the upper end of the cylinder 2 
to which latter it may be secured by the bolts 
24, or in any other usual or convenient man 
le. 

The valve casing is shown as provided at 
its central, lower portion, with a down 
Wardly extending spherical-shaped head 26 
which is provided with a circular flange to 
rest upon the upper end of the cylinder 2, 
as shown best in Figs. 1, 3 and 5. The valve 
casing is provided with a cylindrical recess 
within which the rotary valve 22 is fitted. 
The valve is provided with reduced tubular extensions 32, and, as shown in Fig. 4, rings 
30 are clamped between and carried by the 
two-part casing 12, 14, while rings 28 are se 
cured to the tubular extensions 32 of the 
valve to rotate there with, said rings being 
grooved to form raceways for anti-friction 
balls, and constituting ball bearings upon 
which the valve rotates. At suitable points 
near the outer ends of the valve, annular 
grooves are provided to receive the packing 
the two-part valve casing by dowel pins 38, 
as shown in Figs. 4 and 5, or other suitable 
means to hold the packing rings againstro 
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rings 36, which are immovably secured to 
95 

tation with the valve. The packing rings . 
36 may be: in one piece, with their ends di 
vided by diagonal cuts as indicated by 
dotted lines in Fig. 5, or they may be com 
posed of any desired number of 
joined in any suitable manner. This ar 
rangement provides that when the two-part. 
valve casing is tightly clamped together, 
and the pins 33 enter the recesses in the 
rings 86 a gas tight joint is formed between 
the interior circumference of the valve cas 

parts, or 
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shown, see Fig. 5, as slightly recessed at . 

30. 

40 

80 

33 

3. 

ing and the periphery of the packing rings, 
so that in order for the gas io escape around 
the rings it must travel along the lines of 

nning contact between the valve and rings, 
hich is represented by the inner surface, 

and two side walls of the rings. it is pro 
posed to introduce a suitable lubricant, as 
for example graphite and oil in the proper 
proportions, between the recesses in the 
valve and the walls of the packing rings 
which will not only tend to 'educe friction, 
but will also aid in securing a gas tight joint 
between the 
tion of the valve casing is also provided with 
a series of grooves which are arranged trans 
versely of the packing rings 36 and in which 
are mounted packing strips 37, and springs 
40, shown as having their ends resting upon 
the outer walls of the recesses and their cen 
ters bearing against the strips 37, normally 
act to yieldingly press these strips against 
the valve. The ends of the strips 37 are 
points where they lap over and engage the 
outer faces of the rings 36. These recesses 
provide for a certain amount of play be 
tween the ends of the strips and the pack 
ing lings in order to compensate for reduc 
tion of metal due to the wear on the valve 
and strips. 
The valve is provided with a long port 23, 

as shown in Figs. 1 and 3 which is in length 
slightly less than 180° of the circumference 
of the valve. The inlet passage 16 in the cas 
ing is extended downwardly and inwardly 
at an inclination, and this passage coln mu 
nicates with the gas supply pipe 17 which is 
provided with an abrupt bend downwardly 
from the upper wall of the passage i{5, as 
shown in Figs. 1 and 3. The exhaust pas 
sage 18 is likewise formed upon an inclina 
tion as show, and has coni munication with 
an exhaust pipe 19, which latter is refer'- 
ably flared or enlarged, as compared with the 
gas supply pipe, to a drait of a free vent} ge 
of the bint gases. At suitable points above, 
and beyond the inlet passage 16 are foiled 
the vent passages i 1, 13 and an additional 
vent passage 15 inay be provided between 
the passage 13 and the exhaust passage 18. 
The purpose of these veral passages will 
be explained hereinafter. 
The valve recess 23 is so arrang's and 

proportioned relatively to the inlet and ex 
haust ports which are located, respectively, 
at the inner ends of the passages (3 and 18, 
and the rotation of the valve is so timed, relatively to the position of the crank that 
as the valve rotates in a lockwise direction 
it will. starting with the parts in the position 
shown in Figs, 1 and 3. first establish coin 
minication etween the in let port and the 
cylinder as the piston loves outwa}cily. 
It is completion of the: i) { \vaj'd stroke, aid 
por at yellent of the pist i ij sardly for 

valve and ring. The lower sec 
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compression the valve will have reached a 
position to cut of the port leading into the 
cylinder from the base 20 until the compres 
sion stroke is completed. Upon the igni 
tion of the compressed charge the pistol, 
will again move outwardly to complete the 
Working stroke, during which time also 
the port at the top of the cylindel will re 
main closed. Upon the next inward move 
ment of the piston the port 23 will have 
reached a point to establish communication 
between the cylinder pot 33 and the exhaust 
port at the end of passage 18, and thus per 
mit the escape of the burnt gases. in con 
nection with the operation of the valve the 
construction and arrangement of the inlet 
and exhaust passages 16 and 18, and also 
the arrangement of the pipe 17, are impor 
tant. It is well known that the efficiency of 
engines of this type is materially increased 
if the gases are conducted into and out of 
the cylinder with as little deflection as pos 
sible, and that where the gas, particularly 
from the carbureter, flows through tortuous 
passages, or around abrupt bends, the effi 
ciency of the engine is materially reduced. 
in order, therefore, to obtain the highest effi 
ciency possible through a correct designing 
of the passages for the gases, the walls of 
the inlet passage 16 are so arranged as to 
direct the gas in practically a straight line 
downwardly into the port leading to the up 
per end of the cylinder when the valve 22 
has moved to the position for uncovering 
the inlet port. This occurs immediately af 
ter the valve has moved from the position 
shown in Figs. 1 and 3 of the drawings. 
The direction in which the spent gas flows 
from the cylinder into the exhaust passage 
1S is also in practically a straight, unbroken 
line, by reason of the formation of the walls 
of the passage 18 relative to the valve port, 
23, and the port at the top of the cylinder. 
When the valve has reached a point where 
the port 23 establishes communication be 
tween the cylinder and the exhaust ports, the 
gases a 'e lischarged in practically a 
straight, unbroken line through these ports 
and passages. to the exhaust pipe 19. The 
above features regard as highly importalist 
in engines of this type. 
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In a rotary valve of the type herein illus 
t!'ated, there is a tendency, as the valve ro 
tates past the Inlet port, to force the gas 
backwariy into the carbureter, or other 
source of supply, and when the valve has 
reached the point to cut off communication 

23 

with the cylinder, upon further rotation a 
partial vacuum is created which tends to 
draw the gases from the supply and dis 
charge them at a later period into the ex 
hailst pipe. In order to prevent these un 
desiraile re. Slt 
pipe 17, as sh 

rai 
own. ii) figs. 1. and 3, with an 
o' geoseneck which acts as a 
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ts, have formed the supply. 
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trap or pocket for the gas and prevents it 
from being forced over into the exhaust. 
When the valve is rotated sufficiently to 
cover the cylinder port, shortly after the 
leading end (if the valve port 23 passes the 
inlet gas port, communication with the at 
mosphere is established through the vent 
pipes 11 and 13, which progressively breaks 
the partial vacuum caused by the l'apid 'o- 
tation of the valve. By these means great 
economy in the fuel consumption of the en 
gine is secured in that it has been found that 
valves of this type have a tendency to draw 
the fuel gas out of the supply pipe and dis 
charge it into the exhaust pipe during the 
compression and working strokes of the en 
gine. 
A passage 13 which is located beyond the 

passage 13, is designed to establish com 
munication between a suitable source of air 
pressure and the exhaust port in the valve 
casing in mediately before the cylinder port 
of the engine is open to exhaust. By using 
a suitable controlling valve for the passage 
15 an induced draft of air may be supplied, 
through a suitable timing device, to increase 
the velocity of the burnt gases through the 
exhaust passage, and thereby add to the eli 
ciency of the engine. It will be understood 
that if a valve is used with a suitable tim 
ing device for the control of the induced 
draft through the passage 15, that suc'. 
vaive will be opened at the proper times in 
the cycie of the engine to admit air inder 
pressure to the exhaust passage before the 
latter is in connlinication with the outlet 
port. 33 at the end of the cylinder. 
As shown iii Fig. 4, the valve 22 is hollow 

and is provided interiorly with spiral ribs 
34, of any desirable form or constriction, 
whicla adapts the valve to act as a Screw 
pump for the cooling liquid. As shown in 
Fig. 3 the longitudinal opening through the 
center of the spiral ribs 34 is eccentic to 
the axis of the valve 22. This form is pref 
erable, as the depression of the valve shell 
caused by the valve port would result in a 
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reduction of the width of the flange on one 
side of the valve if the longitudinal opening 
through the flange was concentric with the 
longitudinal opening through the valve. 
The tubular extensions 32, see Fig. 6, have 
connection through a running joint. With 
bearings 43 which are carried by brackets 
42 sustained from the Water jacket 3. One 
of the bearings 43 may have connection with 
the radiator 44, which in turn has communi 
cation through a pipe 46 with the circulat 
ing space inclosed by the watei' jacket 3, as 
shown in Figs. 1 and 6. The opposite bear 
ing 43 aiso has connection, through a suit 
able pipe or conduit, with the upper portion 
of the water jacket of the valve casing, as 
shown. The valve may be rotated by any 

65 suitaile mechanism, but as herein shown 
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movement is imparted to it through suitable 
sprockets 31, , which are carried by the 
shaft 1 and one of the tubulal' extensions 32, 
respectively, and a chain 5, the gearing be 
ing in the ratio of two to one. When the 
valve is votited through the described con 
Ilections it serves not only to control the 
admission of fuel to the engine, and the ex 
hallst of the buint gases in the usual man 
ner of valves of this type, but also through 
the spiral flange 34 it acts to cause a circu 
lation of the cooling lituid through the 
jackets of the cylinder and valve casing, and 
the radiator. By this construction also the 
liquid which is circulated by and through 
the valve acts to cool the latter, the spiral 
fiange contributing to this result as it serves 
to conduct the heat which the valve receives 
from the colublastion chamber opposite the 
recess 23 to the interior of the valve, oppo 
site the inlet and exhaust ports, where such 
heat is 'adiated to the cooling liquid. It is 
also a most important fact that the cool 
water being heavier, will be thirown by cen 
trifugal force outward, thereby keeping a 
layer or stratun of cool water next the valve 
shell, while the water of higher temperature 
will tend to remain at the center and be 
forced by the pump to the radiator to be 
cooled. These results aid materially in re 
ducing the tendency of the rotary valve to 
become overheated. 

Referring to Figs. and S, which show a 
coastriction to be employed in connection 
With multiple cylinder engines, a series of 
valves of the type above described have 
tubular extensions 32 whose adjacent ex 
tremities are formed with shot iders 3:2 
which overlap and snugly fit together in the 
manner shown in Fig. 7. The peripheries 
of the inner portions of the extensions 32 
are enlarged and provided with screw 
threads 53 upon which an interiorly thread 
ed ring 2S is mounted. Suitable means to 
prevent rotation of this ring on the threads 
53 when the parts are asselbled is provided, 
which may consist of a key pin 52 which is 
driven into a recess formed partly thirough 
the threads on the extensions 32, and the 
female thread in the ring 28, said pin being 
suitably secured in position by cotter pins. 
or other means. The rings 28 and 30l. in a ve 
formed in their adjacent surfaces ball race 
ways to receive anti-friction balls, and con 
stitute there with a ball hearing, it being un 
derstood that the ring 30" is firmly clamped 
between the inner walls of the valve casing 
When the parts are assembled. The inner 
faces of the adjacent valves 22, 22", are pro 
vided with shoulders to receive rings 50, and 
recesses in the ends of the valves inclose 
packing rings 36" which latter are substan 
tially like the rings 36 shown in Fig. 5. 
The rings 50 are shown as being secured in 
position by CC'ews which are threaded suit 
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iPreferably, 
3S{} 

ably in the ends of the valves. 
dowels in the form of hollow steel pins 
ext: 'til through the walls of the valve casing 
a 14 at their inner elds enter holes in the 
iings 33", to hold these rings against rota 
tion. The rings 50 are show it, as provided 
with circular grooves 54, whereby the outer 
portions of the lings are per inited to yield 
slightly, and said rings thus form yielding 
clans to mailitain a tight, it with the edges 
of the packing rings 36". The hollow pins 
3S0 serve to conduct a salitarie lubricant as 
graphite mixed with a !'oeir preportion 
of oil, to the spaces between the bearing poi'- 
tions of the rings, aid the iniei Yai is of the 
valve 'ecesses which 'eceive the rings, as 
Weil as between the slrfaces of the packing 
rings and the adjacent surfaces of the 'e- 
taining rings 50. 

It is believed that from the above descrip 
tion of the construction of the several arts, 
their node of operation and advantages will 
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he readily tincterstood. 
The right is reserved to luake such claises 

it the foru, proportions, and relative a 1'- 
"Ilgenheits of the parts as fall within the 
spirit of tie following efaims, 
Having tilus describes any investion, what 
claim as new and desire to sectile is let 

te's Patent of the inited States is:-- 
1. A gas engine having, in coiliilation, 

a cylinder and pistol), a valve casing having 
inlet, exhaust and cylinder ports, and a vent 
passage located etween the inlet and ex 
haust ports, a rotary valve in the casing 
having a recess airlinged to alternately es 
tablish cominication is tweein the cylinder 
and the inlet and exha list ports, and to coin 
legi said passage with the jiaiet port when 
the cylinder port is closed, and therely pre 
vent d'awing the fuel gas ovel' into the ex 
ha list port, 

2. \ gas engine it. Ying. ii (?ailination, a 
(Alii de 1 it it: list(1, a visive casia; having 
jillet, exha list and cylinde' ports, aid a ii 
|ality of vent passages located between the 
inlet and exhaust ports, a rotay valve in the 
casing laving it recess arranged to alter 
nately establish cominatication between the 
cylindei and the inlet and exiatast ports, 
said valve port leing a trianged to succes 
sively collect, said passages with the intet 
port when the cylintler port is closed, to 

'event, the formation of a vacuan and the 
drawing of the fuel gas over into the ex 
haust port. 

A gas engiite having, in combination, 
a 'Vinder and piston, a valve casing mount 
ed at 8The end of the cylinder and having a 
port ill axial a linement with the cylinder, 
inlei and exhalist passages located respec 
lively (in opposite sidies of the cylinder port, 

inclined ov'i wardly and inwarily i 

1,180,133 

and a retary valve in said casing having 
an arc-shaped peripheral recess so arranged 
as to permit unobstructed flow of the gases 
between the said passages and the cylinder 
Jolt. 

'4. A gas engine having, in combination, a 
cylinder and piston, a valve casing mount 
‘ed at one end of the cylinder and having 

70 

a port to communicate with the cylinder, an . 
inlet passage located above and laterally of 
sail pol't and inclined downwardly in a di 
lection to conduct the gas in a straight line 
the reto, a supply pipe connected with said 
passage and having a lateral bend forming 
with said passage a trap to retard the back 
Ward flow of gas during the rotation of the 
valve, an exhaust passage, and a rotary 
vaise in Said casing to control said passages. 

5. A gas engine having, in combination, a 
cylindel' and piston, a valve casing mounted 
on the cylinder and having a port to com 
inju (licate with the cylinder, an inlet pas 
Sige located above and laterally of said port 
and inclined downwardly in a direction to 
cond Lict the gas in a straight line thereto, 
a stipply pipe connected with said passage 
and having a lateral bend forming with said 
passage a trap to retal'd the backward flow 
of gas during the rotation of the valve, an 
(exhaust passage, a vent passage located be 
tween said inlet and exhaust passages, and 
a rotary valve in said casing to control said 
passages. 

(5. In an engine of the type described, the 
cobabination with a valve casing, of a rotary 
valve thelein having a port, and peripheral 
grooves on opposite sides of the port, pack 
ing rings ii) said grooves, and means on said 
casing to hold the rings against rotation 
With the valve. 
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7.1) an engine of the class described, the 
c{n} bination with a valve casing, of a rotary 
valve therein having a port and rectangular. 
periphei'al grooves on opposite sides of said 
}{}}"t, rectangular packing rings in said 
grooves having holes therein, and dowel pins 
carried by the casing and arranged to enter 
the holes and retain said rings against rota 
tion. 

S. in an engine of the type described, the 
collination with a valve casing having suit 
able passages, and a longitudinal groove 
therein, a packing strip in said groove, a 
!'otary valve in said casing having a port 
all peripheral grooves on opposite sides of 
Said port, packing rings in said grooves ar 
'anged transversely of said strip, means for 
Securing said rings to the casing, and means 
to yieldingly hold said strip in engagement 
with the valve. 

9. In an engine of the type described, the 
combination with a valve casing having in 
et and exhaust passages, a cylinder port, 
and longitudinaigrooves on opposite sides 
{}f Said port, spring-pressed packing strips 
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in said grooves, a rotary valve in said cas 
ing having a port and peripheral grooves 
on opposite sides of said port, packing rings 
in said grooves arranged transversely of 
said strips, and means for Securing said 
rings to the casing. W 

10. In an engine of the type described, 
the combination with a valve casing, of a 
plurality of rotary valves therein having 
tubular stems terminating in oppositely fac 
ing, interlocking shoulders formed by re 
moving a semicircular section from the end 
of each stem, and means to detachably con 
nect said stems, 

11. in an engine of the type described, 
the combination with a valve casing, of a 
plurality of rotary valves therein having 
tubular stems terminating in oppositely fac 
ing, interlocking shoulders formed by re 
moving a semicircular section from the end 
of each stem, and provided exteriorly with 
male threads, a coupling ring having a fe 
male thread to engage the adjacent threads 
on said stems, and locking means to prevent 
rotation of said ring on said stems. 

12. In an engine of the type described, 
the combination with a two-part casing. of 
a plurality of rotary valves therein having 
stems terminating in oppositely facing in 
terlocking shoulders and provided exte 
riorly with male threads, a coupling ring 
having a female thread to engage the adia 
cent threads on said stems, a ring surround 
ing said coupling ring, the adjacent faces 
of said rings having grooves to contain balls 
and constituting a ball bearing, and said 
outer ring being clamped between the mem 
bers of said casing. 

13. In an engine of the type described, the 
combination with a valve casing, of a plural 
ity of rotary valves therein having connected 
stems, and peripheral recesses adjacent said 
stems, packing rings in said recess having 
holes therein, and tubular pins fixed to the 
casing and fitting said holes whereby said 
pins hold the rings against rotation and 
provide for supplying a lubricant to the 
bearing surfaces between the rings and their 
eCeSSeS, : 

14. In an engine of the type described, 
the combination with a valve casing, of a 
plurality of rotary valves therein having 
connected stems, a ball bearing to support 
said stems at their point of connection, said 
valves having peripheral recesses adjacent 
their stems, packing rings in said recesses 
having holes therein and tubular pins fixed 
to the casing and fitting said holds to hold 
the rings against rotation and to also per 
mit the introduction of a lubricant between 
the bearing surfaces of the rings and re 
CeSSES. . 

15. In an engine of the class described, a 
valve casing, a plurality of rotary valves 
therein having connected stems and periph 

es 

eral recesses with open sides adjacent said 
stems, packing rings in said recesses, re 
taining rings secured to the valves and Serv 
ing to close the open sides of the recesses, 
and means for Securing the packing rings 
against rotation. 

16. In an engine of the class described, a 
valve casing, a plurality of rotary valves 
therein having connected stems and periph 
eral recesses with open sides adjacent said 
stems, packing rings in said recesses, re 
taining rings having a yieldable portion to 
close said recesses and bear on Said packing 
rings, and means for Securing the packing 
rings against rotation. 

17. In a gas engine, the combination of a 
cylinder, a piston, a valve casing having 
suitable inlet and exhaust ports, a rotary 
hollow valve to control said ports provided 
interiorly opposite said ports with a spiral 
flange whereby the valve may act also as a 
pump and the spiral flange radiate the heat 
from the valve shell inwardly, and suitable 
means to connect the interior of Said valve 
with the source of cooling liquid and the 
engine. 

18. In a gas engine, a rotary hollow valve 
having an exterior recess to control the ad 
mission of gas to the engine, and the ex 
haust therefrom, and having also an in 
terior helical rib located opposite said re 
cess and acting as a pump and also to radi 
ate the heat inwardly, pipe connections be 
tween said pump and the cooling liquid Sup 
ply, and between said pump and the engine, 
and means to rotate said valve. 

19. In a gas engine, a hollow rotary valve 
having opposite tubular stems, and a port 
to control the admission of gas to the en 
gine and its exhaust from the engine, a 
spiral flange in said valve located opposite 
said port, whereby the valve may act as a 
pump and said flange radiate the heat in 
wardly, and Suitable pipe connections with 
said stems to conduct the cooling liquid 
through the valve. 

20. In a multi-cylinder, internal combus 
tion engine, the combination with one cyl 
inder the 'eof, and a rotary valve having only 
one distributing chamber therein, of a valve 
casing having a gas admission port, a con 
bustion chamber port connected with the 
cylinder, an exhaust port, and a Scavenging 
port connected to the atmosphere controlled 
by the valve, said gas admission port and 
said scavenging port being adapted to be 
connected together by said chamber during 
a part of the time when said combustion 
chamber port is closed by the valve. 

21. The combination of an engine cylin 
der having a port, a gas chamber and an 
exhaust, a rotating valve comprising a re 
cessed body and means for clearing the 
valve recess of gas as it passes from the gas 
chamber to the exhaust. 
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22. In an internal combustion engine, the In testimony whereof affix my signa 
combination with a cylinder having a port, ture in presence of two witnesses. 
of a gas intake, an exhaust, a recessed valve FRED K. SHAFFER 
member pr controlling communication be- ...d. . . A 
tween intake, exhalist and cylinder, and Wi’ esses: 
means for preventing the delivery by the W. E. SCHOEN BORN, 
valve of gas to the exhaust. H. P. ROBERTS, 


