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HYDRAULIC‘ MOTOR MEANS FOR ACTUAT 

ING NESTED DISTRIBUTING VALVES 

Karl V. Anderson, Milwaukee, Wis., assignor to 
Nordberg Manufacturing 00.‘, Milwaukee, Wis., 
a corporation of Wisconsin 

Application February 10, 1947, Serial No.727532 

1 
This invention relates to inlet and exhaust ‘ 

valves for engines and particularly to fluid pres 
sure motor means for actuating nested valves. 
In a prior application Serial No. 710,579, ?led 

November 18, 1946, I describe and claim a scav 
enging and exhaust valve arrangement for two 
cycle internal combustion engines. The present 
“invention was developed to provide a simple hy 
draulic mechanism for use in actuating valves 
arranged according to said prior application, and‘ 
will be described as so used. The invention is, 
however, of wider possible application, and cer 
tain of its novel features may be adapted to any 
engine where inlet and exhaust functions are 
controlled by nested valves of any form. ' 
According to the preferred embodiment the 

outer of two coaxial, nested, poppet valves con- 
trols the admission of scavenging air through a 
passage leading through the cylinder head to the 
working space. The outer valve has an exhaust 
passage extending axially through it and is pro 
vided with a seat for the inner valve. The two 
valves ‘are positively actuated to open and close 
by double-acting hydraulicpiston motors, one of 
which reacts between the outer valve and the 
cylinder vhead, and the other between the two 
valves. . . 

Flow connections for the inner motor pass 
through the body of the ‘outer valve and both 
motors are controlled by a rotary pilot valve 
driven by the engine. If reversal of the engine 
'is desired the rotary pilot valve is arranged to 
be‘shiftable axially to bringleither of two sets 
of differently timed ports into coactive relation 
with the motor connections. ‘ . 1 
The liquid discharged from one or both of‘ said 

motors may be used to cool the outer valve. To 
do so the valve is made hollow and its interior 
is suitably connected for the passage of discharg» 
ing liquid. ’ . . i 

, The invention will now be described by refer 
ence to the accompanying drawings, in which:‘ ¢ 

Fig. 1 is an axial section through ‘the head por 
tion of one cylinder of a multi-cylinder in line 
engine equipped with valves according to the in» 
vention. The plane of section is transverse to 
the axis of the crank shaft. The piston is shown 
at the head-end dead point. . 
‘Fig. 2, drawn on a slightly smaller scale than 

Fig. 1,,is a side view of said one cylinder with 
hydraulic connections and fuel pump shown in 
elevation and the. pilot valve and the enclosing 
casing in section. , . . . 

Figs. 3 and 4 are sections on the lines 3--3 and 
i-e-llof Fig. 2. l . 
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‘ Fig. 5 is a view similar to a portion of Fig. ‘l, 
but showing the pilot ‘valve arranged to ‘afford 
engine reversal, and located closely adjacent the 
cylinder head. ‘ 1 

Fig. 6 is a section on the line 6-6 of Fig. “5. 
Fig. 7 is a development of the pilot valve, “Sh-OW? 

ing the port arrangement. 
The crank, connecting rod, and related parts 

are of usual construction and consequently it is 
deemed unnecessary to illustrate them. They 
differ in no respect from those shown in the 
prior application above identi?ed,‘ ‘and are not 
involved in any feature of novelty to be‘ claimed. 
A portion of the engine frame or housing ap 

pears at H and supports cylinder liners, one of 
which is shown at I2. This is mounted so as to 
afford a Water jacket I3. Working in each cylin~ 
der liner I2 is a piston II, with rings l5 and wrist 
pin It. The tubes ll are part of a helical coil 
cast in the. piston head and used to circulate 
lubricating oil for cooling the piston‘. This‘ oil 
is fed by means known in the art and not here 
material. ‘ “ 

Each piston has in its top a central concavity 
‘and a marginal annular cove separated by an 
annular rim l9. 
When the piston is at the head-end dead point, 

as shown in Fig. 1, the centra1 concavity is nearly 
?lled by the head of the {exhaust valve 2| and 
the marginal cove merges into a complementary 
annular cove 22 ‘formed in the cylinder head 23 
so as to afford a toric chamber 24 into which the 
fuel injector 25, of any suitable type, discharges. 
The air inlet valve or scavenging valve is of the 

poppet type and comprises a cored sleeve 26 and . 
head 21 which seats at 28 in a portion of cylinder 
head 23 at the top of‘toric ‘chamber, 24. Valve 
head 21 has a seat 29 for exhaust valve 2| and 
an axial exhaust passage 30 leading‘ therefrom. 
The cored spaces in the valve head and sleeve 
appear at 3|. 7 , ‘ l ‘ , 

The stem 32 of the exhaust valve 2| is guided 
in a bushing 33 ?xed in the sleeve 26 of the air 
valve. The purpose‘ of the cor-ed construction of 
sleeve 26 and head 21 is to permit the air valve 
and the. seat for the exhaust valve to be cooled 
by liquid circulated through the cores 3|. 
Each cylinder head 23 has an annular exhaust 

chamber .34 which surrounds the sleeve portion of 
the air valve, the sleeve being there formed with 
ports 35 between cored webs 36. Theseconnect ' 
axial exhaust passage 30 with annularexhaust f 
chamber 34. From the latter, exhaust flow 00-‘ 1. 
curs through passage 31‘ in the head 23, tova‘ 
manifold (not shown). ‘ 
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Below its annular chamber 34 the head 23 has 
an annular air chamber 39 fed by passage 4| from 
an air manifold (not shown). Vanes 42, set at 
angles around the interior of chamber 34, impart 
a whirl to air entering chamber 24 from chamber 
39 when valve 2'! isopen. , _ e _ 

scavenging air is supplied to passage 4 by‘any 
suitable'means, not shown. 
Between chambers 34 and 35 sleeve 25 works‘ 

in a guide 43 and above chamber 34 it Works in 
a guide 44 and seals therein‘by 
rings 45. 
The parts so far described are essentially 

identical with the construction disclosed in my’ 
prior application. 
The cylinder head 23 is cast in one piece and 

is cored to form Water passages 4?'which' com-' 
municate with one another, and, as shown at 41, 
with jacket I3, so that the entire head is water 
cooled. . Thewater connections are conventional 
and not.completelyillustrated. ‘ ' ‘ 

Above guide. 44 is’; a concentric counterbo‘re 
whichufornis an annular cylinder 48, A'sleeve 49 
is locked on the reduced upper end of sleeve 26 
by a- nut. 5i and carries an outward—extending 
flang‘e‘52 which‘ acts as alpiston in' cylinder 48. 
A secondsleeve. 53 encircles sleeve 49 and has 
a ?ange54 bolted to cylinder head 23"_and serv- 
ing to close the upper end of motor'cylinder 48. 
Ports, 55 and 56. communicate with respective 
ends of cylinder 48. Piston ?ange 52 and cylin» 
deli 45jcoinp‘rise the motor which shifts sleeve 26 
and air: valve head 21'.‘ e ‘ 

. The. guide; bushing. 33 makes av close ?t in hub 
57 above vanes3i5 and at itsupp'erend seats ‘on 
a shoulder 58 in: the bore of the reduced upper 
end ‘of sleeve 26. It forms the lower head of "a 
cylinder 55. The. upper head of thiscyli'nder is 

means of piston‘ 
10 

20 
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an annular member‘ 6!‘ held jinplace'by threaded , 
ring 62; The motor piston in'cylinder 59 is the 
flange 63 ‘on sleeve '64. This sleeve?ts over the 
reduced upper end ofv stem 32' and is locked 
against the shoulder thereon by nut 65. 1 
Registering ports ‘55' and 31" in sleeve 26 and 

sleeve 49" lead from opposite end‘sof cylinder 59 
totwo wide grooves 68v and; 69 ‘which encircle 
Sleeve @Eliand are so dimensioned as always to 
communicate respectively with ports .‘II and T2 
in. sleeve 53. In addition, a port‘ 'Iy3'leads from 
the ‘core 3L in sleeve 26' through sleeve ‘491 to a 
wide. groove‘lil" encircling sleeve 49' and'so dimen 
si'one'd as‘v always tobe'i'n communication with 
portq'l5. There are also port ‘It’ in. sleeve 28 and 
port‘ll’i'ri headfEI ‘through which oil ‘escapes 
fror'ncore 3’I and drains over the cylinder head 
back to the crankcase. _ _ 
Refer to. FigsI'Z' and 73'. .' Alay-shaft 18 extends 

parallel ‘with the engine crankshaft‘ along the 
entire row of Cylinders and isdriven at the same 
angular velocity as' the crankshaft; This shaft 
has cams, one of which appears at 19." There is 
one‘cam for each cylinder. and each’ cam’ op 
erates a corresponding fuel" pump ill‘v connected 
with the fuelv injector: 25 of the corresponding 
cylinder. , e ‘ ‘ I ‘ 

' In addition to serving as the fuel-'pump'came 
shaft, lay-shaft ‘18' functions as a distributing 
valve.’ Ithas a‘ longitudinal port ‘32 to which oil 
is‘ delivered, under‘ appropriatev pressure and a 
longitudinal discharge port 83. At each cylinder 
it turns incthe seats 84:85. “ ' * 

Seat 84‘ hast‘wo' ports Stand 8'! connected‘ by 
pipes 88-, $53’, respectively, with ports Hand ‘II. 
The shaft has, in positions-- to engage'fpo'rt '86‘ 
alternatively, an arcuate supplyig-r‘oove? I‘Iand- an 
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4 
arcuate exhaust groove 92 (see Fig. 3). In posi 
tion to engage port 87 the shaft has an arcuate 
supply groove 193 and an arcuate exhaust groove 
34 (see Fig. 4). It follows that valve 2I is held 
closed by hydraulic pressure when the ports are 
in the position shown in Figs. 1-4. The relative 
perio'dsof valve. opening and closing are deter 
mined by proportioning the arcuate grooves 92, 
93 relatively to grooves -SI and ‘94. Obviously the 
valve will move full stroke between open and 
closed positions. ' 

‘The scavenging valve motor is controlled by a 
valve portion coacting with seat 85. Ports '95, ‘96 
connect via pipes 9-7, 198 with ports 55, 56. The 

15. shaft, 13 has coacting arcuate ports similar in 
type to those shown in Figs. 3 and 4 but differ 
ently timed. A satisfactory timing is one in 
which the exhaust valve opens toward the end 
of the piston out-stroke; then the air valve opens, 
thenthe exhaust valve “closes and ?nally theair 
valve closes. e’ n ‘ . 

The pipe 95 conducts oil to port 75 and thence 
through theint'ernal core of the air valve. ' This 
cooling‘ oil may bederived from‘ any source, for 
example port 83' in shaft ‘I8. This ‘connection is 
not illustrated in Figs. 1-4. _ ’ _ ’ " 

Such a connection is however included in Figs. 
5-7 which shows a modi?ed construction of 'pilot 
valve. In Fig. 5 allthe parts numbered‘ II to ‘I1 
are essentially identical with parts so numbered 
in Figs. 1-4 except that for part 53 and 54 a 
different housing I53 with attaching ?ange I54 is 
substituted. In this housing the ports 55, 56, ‘II, 
72 and ‘I5 assume slightly different con?gura~ 
tions, ‘but without change of function. 
In Fig. 5 the cam shaft‘ is shown at IIII and 

could be used to drive the fuel'puinps as in Fig. 1, 
but these are not illustrated. “Shaft IIII turns 
at crankshaft speed and drives at the same speed 
a jack shaft I03 through miter gears I02. Bear 
ings for the jack shaft are not illustrated. There 
is a jack shaft for each cylinder in the engine. 
The shaft I03 is splined at I 04 to a rotary valve 
I35 which‘ turns in.‘ seat sleet/e106 formed in 
housing I53. The valve is‘, axially shiftable by a 
fork I01 engaging collar I08‘ and actuated by 
hand lever I09 through link III. The shift is of 
such range as to interchange two sets. of ports, 
one timed for forward and the'oth'er for reverse 
running of the engine. M v 

The ports in seat I06 are.numbered 86, 81, 95 
and'96 to correspond with functionally identical 
ports in Fig. 1. Oil under pressure is supplied to 
connection I I2 and flows from there to groove 
I I3. As shown in Fig. 7, groove I I 3 connects with 
a network of arcuat'e groove ports on the cylin 
drical‘ surface of valve. I05. Interspersed in this 
network are arcuate ports each with a drilled 
passage I I4 leading to'the hollow bore I. I5 of the 
valve. To. avoid obscuring Fig. 7 with reference 
numerals the drilled-ports II4 will be relied upon 
to identify exhaust‘ ports and distinguish them 
from supply ports. ' 

At the upper'end ‘of bore I I5 a drilled port IIB 
leads to wide groove I ‘I1 which'a-lways communi 
cates with port ‘I5, so that “discharging oil is 
passed through the core of th‘e'air-valve. 
The construction shown in Figs. 5-7 is func 

tionally similar to that shown in Figs. 14. It has 
the "advantage that'liquid ?ow connections are 
short and gives the added function of reversing 
the engine events. Brief consideration of the 
arcuate port grooves in Fig. 7 willv make the mat 
ter of reversal clear. Takewthe?i'st- and second 
sets of grooves below groove H1. The’ two sets 
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of grooves are o?set circumferentially but are 
otherwise identical. The same is true of the 
third and fourth and so on. The scheme affords 
a valve that can be manufactured at reasonable 
cost. 
The construction shown in Figs. 1-4 has the ad 

vantage that a single valve rotor extends the en 
tire length of the engine. Two sets of ports could 
be provided on the same principle as that used in 
Figs. 5—7. Selection will turn on details of the 
design of particular engines. 
A number of other pilot valve arrangements 

could readily be developed to avail of the im 
portant inventive principles which center about 
hydraulic actuation in both directions, particu 
larly as applied to poppet valves, the location of 
the valve motors directly on the valves and the 
operation of the inner one of two nested valves by 
a motor which reacts between the valves. The 
illustrated embodiments are intended as practical 
examples, offering a basis for explaining prin 
ciples which are novel. 
What is claimed is: 
l. The combination of an engine having a 

working space, a passage communicating there 
with and a valve seat for controlling said pas 
sage; nested inlet and exhaust valves for said 
working space, the outer one of said nested valves 
coacting with said seat to control said passage, 
and being formed with a distinct passage and seat 
with which the inner valve coacts; two double 
acting expansible chamber motors one of which 
is arranged to actuate the outer valve and the 
other of which reacts between the outer and inner 
valves to actuate the inner valve; a source of pres 
sure fluid for said motors; and a pilot valve mech 
anism driven by said engine and controlling the 
admission and exhaust of pressure ?uid to and 
from said motors. 

2. The combination de?ned in claim 1 in which 
the nested valves are poppet valves and the 
motors include piston-like collars moving with the 
valves. 

3. The combination de?ned in claim 1 in which 
the nested valves are poppet valves, the outer one 
is hollow to afford a jacket space, and connections 
are provided to pass exhaust ?uid from at least 
one of said motors through said jacket space. 

4. The combination de?ned in claim 1 in which 
the pilot valve is of the rotary type and has two 
sets of ports rendered effective selectively by axial 
shifting of the valve, and timed for running the 
engine in relatively reverse directions. 

5. In an engine of the expansible‘chamber type, 
the combination of a housing enclosing a working 
space, a passage communicating therewith and a 
valve seat for controlling flow through said pas 
sage; inlet and exhaust valve means comprising 
two valves one nested and guided within the 
other, the outer of said valves coacting with said 
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6 
seat to control ?ow through‘ said passage, and 
being itself formed to afford a seat for the inner 
valve and a ?ow passage controlled thereby; a 
double acting expansible chamber motor arranged 
to react between the housing and the outer valve 
to shift the latter; a second double acting motor 
reacting between said valves to shift the inner 
relatively to the outer valve; connections for said 
motors those for the second named motor leading 
through the outer valve; and pilot valve means 
operated by the engine and controlling said con 
nections to cause the motors to operate said valves 
in timed relation, 

6. The combination of an engine having means 
enclosing a working space, a ?ow passage com 
municating therewith, a valve seat for control 
ling ?ow through said passage, and a ?rst annu 
lar motor cylinder; a ?rst poppet valve guided in 
said enclosing means, coacting with said seat, and 
itself having a guiding sleeve, a second ?ow pas 
sage communicating with said working space, a 
valve seat for controlling ?ow through said sec 
ond passage and a second annular motor cylin 
der; a second poppet valve guided in the ?rst 
poppet valve and coacting with the seat therein 
to control ?ow through said second passage; an 
annular motor piston mounted on the ?rst valve 
and working in the ?rst motor cylinder; an an 
nular motor piston mounted on said second valve 
and working in the second motor cylinder; con 
nections to opposite ends of each motor cylinder; 
those to the second cylinder leading through the 
guiding sleeve of the ?rst valve; a source of pres 
sure ?uid; and an admission and exhaust pilot 
valve operated by the engine, and so coacting with 
said connections and said source of pressure ?uid 
as to subject said pistons to pressure-di?erentials 
which reverse direction in de?nite timed relations. 

7. The combination de?ned in claim 6 in which 
the motor pistons are each in the form of a flange 
formed on a sleeve which is clamped on a stem 
portion of the corresponding valve, 

8. The combination de?ned in claim 6 in which 
the ?rst named ?ow passage and ?rst motor cyl 
inder are formed in a cylinder head of the en 
gine and the pilot valve is a rotary valve mounted 
in a seat in said cylinder head, from which seat 
the connections to both motor cylinders lead. 

9. The combination de?ned in claim 6 in which 
the ?rst named ?ow passage and ?rst motor cyl 
inder are formed in a cylinder head of the engine, 
and the pilot valve is a rotary valve having two 
sets of di?erently timed ports, said valve being 
rotated by the engine in a seat formed in said 
cylinder head and from which seat the connec 
tions to both motor cylinders lead, the valve being 
axially shiftable in the seat to render either set 
of its ports effective to control said passages. 

KARL V. ANDERSON. 


