Dec. 19, 1939. E. H. GODFREY 2,183,558

DECOMPRESSION DEVICE

Filed March 6, 1937 3 Sheets~Sheet 1

-
‘Q‘;‘?};}r’r:r lO '
] ."'ﬂﬁ?h

> \\ vixlsls ...t f’/]

e i\

MY O

P ST
SSALLLT v
DY L DRl Ll L

NS

(J
VI “\ "'*"

L ::r:.rﬁr.r
N\ 5%‘1

Q\.\\t‘ = t“‘.\‘t\\
™

| lllll"i\/l ﬂ o

; ,'rr.r:.r;:'“‘ N

. o \“*“*\ §\\'&}}2’rrrr:{£{ﬁ

] . N = \\\ ll«

[ ] — , - > ; . \t“‘t““‘*&h

i; ol ’N
.l1 ". ' \1:\.111.‘ » 0 t.l.tth‘.‘“L
) * III N/

L '1-‘&\ \\ ul“/

* Iffffffff’ \,rff.-r.-".r'

\VWD%
SIS

§111111 Sumananast s
L™

&Myﬁ

r.f,.r.-:r"r.-".r‘
N\ G

37

/IO

P
\6

e

AW AR s
p—

AN

|
-q-
TWES |
F' -..'//r;
q

\

I ‘i lll‘\“‘ N A

frffrff”fﬂffflﬁ

1SN/

N
N
N~
; k% -

zll.' Wyyrre Q . S wx 111 lfffffff’ P TIIIIIIS
y N ‘\' SLRLRE A runanunnnl d L o] & E N gN g A .
W STPRERREA Do
n 0O e
" < Q e, g l.tl N / Q

<

INVENTOR.

Ldwin Goa’ffey

() e




Dze, 18, 1939, Z. H. GODFREY <,183,558
| ' | DECOMPRESSION DEVICE

Piled lMarch 8, 1937 S Shests-Shaet 2

oy
~

_

s

104

S

NN Z

R
N

‘AA\.J
B
s
ol
oY
o

h

2

¥

ﬁ?_' QQZZZQQQQ;ZEiﬁﬂﬂzg _

f

— Q5

- LT

NER G - e o (S :id\,
* s.” 105 ; |§i§§_j§/ o8 ;{3’5 >
[/ 7 '’ -~ r ., ,."' l;' ‘i-.E.:“ . , ; & el &

A LA T A il S T W T g TN e N T Mol Sl e Ll Yot T " X W Y T

W‘*‘“Vl. (%) A O
= AR )
o] | r"" HINELRT, 314 £ ' 108

NN
i — —— [ =

EEFEHI:“;

Tl

g .' z 8 / . A 4 |

2k AR AN o AR S A AT S A S ALY NS N~

el T T,

-~ o
: F 66 64 70 7]

o -‘fa’w/}? H God freﬂ
l/éiéggéjﬁﬁi/é%f“-_{f%huzxﬁqL‘_.ﬂ.

ATTORNEY.



102 ' D 199 &
. F 1 H L] ""'..‘I_I . == . " & \ lI-:.::. :F = | "hi;'? '.q -:: ) W I
i%ﬁl 1%% E@&ﬁi =, I, GODEREY 6

ol Bol

E. 9 d Cedgedd
DECOMPRESSION DEVICE

riled March 6, 1937 S Sneeis—~Sheoet 3

' _+ / - - f
Ldwin 17 QOQ_i] rey
INVENTOR

Vi 2027




Patentéd Dec. 19, 1939

UNITED STATES

2,183,558

PATENT OFFICE

2,183,558
DECOMPRESSION DEVICE
Edwin H. Godfrey, Wenonah, N. J., assiecnor {o

- Gedirey Manufacturing Cerpﬁratmn

New

Brunswick, N. J., a corporation of New Jersey
Application March 6, 1937, Serial o, 129,486

ig Claims.
This invention concerns a decom p1 assion de-
vice which may be of principal use in connection

with engines, in order to eliminates in a cyiindar

| various phases of vressure or the highest com-
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pression and suction ceceuring during each cycie

- of the operation of an engine,

The cylinder of an ENEiNe may e decom-
pressed by cpening the priming port ther reol; the
degree of decomupression depends in that instance
largely upon the dimensioning of the priming cup
passage, the cylinder being the more effactively

aecompressed, the less obstruction the priming

CUp passags oiiers 10 circulation of gases.

in the past auxiliary grrangements in connec-
tion with the cam shaft have also been known
which made it possibie to exitend the neriod of
opening of the exhaust valves, or even leek the
exhaust valve in an opsn positicn, thus permit-
ting free cireulation of gas and air in both direc-
tions through the exhaust vaive so that the eylin-
ders weve substantially decomprezsed.

These examples of decompression in the prior
art have been cited in order {0 define the sub-
ject matter of the instant invention, ang also in
order to indicate the desirability of decompres-
sion devices. |

Dezcompressicin of a ¢ylinder iz useful for the
puirpose of tuning it in, for checking the per-
formance Gf v“*-f ious machine eiements, for clean-

ing and for the purpose of stariing. With the
ﬂrowmg 1}0 uar..w' and power of engines involiv-

g nigin compression, such as Diesel engines,
cempress-ion cecomes an important factor of
load, setting uip tarq 1e 1n oppesife directions and
rendering i{ difficull to turn the engine over
without the help of ifs own power. A starting
mecnanism may well be able to turn an engine
over, after the starting mechanism 2s well as
the engine have gathered momentum, but it
may not be awvie {0 overcome initially the added
load of compression. Under such ecircuimstances
it may be highly desirable to have the engine

completely decompressed at the very start:—

then to place cone cylinder under compression
and intc full Gﬂei.,z,tfon so that it may assist the
starting mechanism in rotating the engine, and
then to place, singly or in banks, cther eylin-
ders under compiession, at 1andum as vo hum-
ber and as to w:,i:;::ﬂolz}gical ocrder.

The instani invention ovrovides for decom-
pressing and for restoring compression in the
cylinders of an engins in such deliberate start-
ing order, at wili, in a simple operation. But
such an object is not atiained by encumbering
the mechanisin of an engine, and by adding

(Cl. 123—182)

hazards in impesing additicnal duties and com-

plexities upon the elements of an engine, which
are Rnown to perfoerm best when restricted to
their prime function. This applies in particular
to conditions of operations, under which failure
ol engine elements may be fatal, e. g. in engines
apipiied in warfare and aviation.

Lhus 1t nas been an important obiect of this
invention to introduce a decompression device in
eﬂgu_es supplementarily rather than comple-
mentarily, and still Yo provide vositive flexibility.

A0 added object ¢f this invention, which again
appiles particuiarly in aviation, but will also
prove of good genersal use, is remote control
Here tnere is also entertained an added object
in accerdance with which for purposes of flex-
ibility, the control conduit conneciing a control
gtation with the engine, should he flexible, adapt-
ea ior simpie and ragged arranigeme nt and
should preferably transmit by way of a single
conduit and in e positive manner, so that the
cperator may simulianeously con tvol the decom-
pression in individual standards or Sroups orf
cylinders ad libitum.

In staticnary as well as in mobile ensgines

nydraulic control means are found most suit-
able for all reguirements. Objects relating to
such contrc! in particular, and other objects of
tnis invention become apparent and will be more
undersvandarile in connection with the details
and aescripvien of an exemplary application of
tiie principles of the invention illustrated in the
acecompanying drawings, in which:
- Fig. 1 shows, in pertiy sectioned elevational
views, various dc,compresscrs, part of the cylin-
ter of an engine being shown in connection with
one oi these decompressors which are all sche-
matically coordinated in a conduit system com-
prising a conirci device shown in a front view.

Fig. 2 illustrates the exemplary control device
in a longitudinal cross-section.

Fig, 3 shows & rear view of the conirol device.
Ine back cover, together with the vparts at-
tached thereto or retained thereby, are removed.

IFig. 4 is g full front view of the control deviee
which is merely indicatad in Fig. 1.

Fig. b illustrates by way of one end view of g
cyilnder of an engine how g decompression de-
vice of this invention rmay interlock with the
exhaust valve control of an engine.

Similar numerals refer to similar
throughout the various views:

While the decompression device is not to en-
cumber an engine and the environment thereof
with a multiplicity of rigid connectineg and
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transmitting parts and while it is desirable to
provide such flexibility in fthe system that the
contrcl device may even be moved relatively to
the engine, the system must be dependable, posi-
tive and must react accurately and spontaneously
to the control exercised by an operator. In the
exemplary showing of the drawings hydraulic
control means serve such objects; they may how-

- ever be replaced by other types of control, as
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- action at substantially
pounds) of increasing pressure in a common
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long as they provide the same reliable action and
flexibility.

The decompressor on each cylinder may bring
the outside, 1. e. the
atmosphere, by way of & special port and valve,
e. g. 1n the manneyr of & priming cup and valve
of the old art. But as a measure of expediency
there is siiown the decompressors t0 be connected
in the drawings to the exhaust valves. Fig, 1
shiows exeinplarily the decompressors A, B, C,
D and E, of which A has the smallest hydr auhc
piston; the decompressors B, C, D and X have,
respeciively, larger pistons 22, 23, 25 and 8.
While each piston reacts against the same uhi-

form pressure, e. g. the spring of a standard

exhaust valve, they are dimensioned so that they
overcome thai pressure at respectively pre-
terminedly varying pressures in a common hy-
draulic conduit, 1. e.; The decompressor B over-
comes the reaction of the spring of the respective
exhaust valve at a predelermined pressure above
the atmosphere; successively the other decom-
pressors D, C, B, and A,—in accordance with the
respective piston diameters,—overcome such re-
fixed steps (say 20

hydraulic system. Such a common hydraulic
system is indicated by the manifold {8 which
connects to a remote hydraulic pressure conirol
device F. The decompressors A, B, C, D and &
are connected through this manifold by branch
conduits 11, 12, i3, 15 and 8, respectively.

Tt should bc noted that such an arrangement
does not change the standard eguipment of an
engine and can therefore not affect its functien,
since normally, i, e. under full operation when the
decompressors are out of action,—the exhsaust
valves perform in their usual relationship to the
valve spring and other valve control! elements.

When deccmpression is removed the valve spring

will push the decompressor piston into an inac-

tive position in which it remains; thereafter the

engine functions normally and is completely sev-
ered from and in every respeci independent cf
the decompression device,

All decompressors may be constructed alike,

converse arrangement is resorted to, in which the .'

reactions vary in order to allow removal of de-
compression at various pressures in the hydraulic
system: thus, for intsance, the exhaust valve
springs may vary in strength from each other.
But under those circumstances factors are intro-

duced which alter the functions of the engine,

thus causing the loss of one of the objects.

- A separate set of varying springs, superimpoposed
upon the decompressors only, may by those ac-
quainted with these arts be introduced in order
to avoid varying piston diameters. The latter are
however preferred by inventor in order to fore-
stall the notorious disadvantages involved in the
use of springs.

Five different sizes cf decompressors have been
exemplarily chosen in order to indicate the ar-
rangement contemplated in counnection with a
12-cylinder internal combustion engine, |

Since the rotation of decompression is to be

conduits {5 issuing from the manifold 9.

2,183,558

aiffected in accordance with varying prcssures the
pressure gage of the control device ' is calibrated
for single cylinders or groups thereof which de-
compress as the hand 3t swings clockwise to the
right in response to increasing pressures, DBY
manipulation of & handie $2 arranged upocn the
contirol device F underneath the dial of the pres-
sure gage, the operator may at random increase
and decrease the pressures in the manifold {8, of
the hydraulic system.

Let us number the cylinders from E to {2 in the
rotation in which they are exemplarily to be
decompressed. When hand 3i points fo the ex-
treme right, all twelve cylinders of the engine
are decompressed; then tne operator may for in-
stance successively place two cylinders under
compression, then two more vogether; then three,
and finally the remaining five cylinders. At first
there is a highest compression in the manifold {8,
the hand 3f pointing to the legend “All” of the
dial, indicating that all decompressors are actu-

- ated and all cylinders are decompressed. As the

operator releases pressure from the hydraulic
manifold or system, the hand 3§ recedes to the

position of the dial, referring to cylinder i, at
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and below which position the small hydraulic

pistons 21 of the decompressor A fails to with-

stand the reaction of the respective exhaust,

valve, allowing the valve to close.
At the next position 2 of the dial the second
cylinder is placed in a state for operation (pro-

ceeding on the dial in counter-clockwise direc-

tion), because piston 22 of decompressor D falls
to retain the exhaust valve of the second cylin-
der in an open position.

Two branches {3 issue from the mamfold i 0
and are connected to two decompressors of the
type C, although only one such compressor C 1s
shown in detail, as well as in connection with type
D and E compressors hereinafter. The two de-

compressors C are arranged in connection with

cylinders 3 and 4, so that these two cylinders are
placed under compression, when the hand 3t
sinks to the position £—3 in counter-clockwise
direction, as tha operatvor eifects a further drop
of pressure. The next position I—3 of the dial

30
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relates to cylinders 5, 6 and 1; the exhaust valve

of each of these cylinders is under control of a
decompressor D, as indicated by three branch
The

decompressors I allow the exhaust valve of cylin~

ders 5, § and T to clese, when the hand 31 passes

in counter clockwise direction to the pcsmcn
T—D. | -
The 1"emammg cylinders £, 9, {8, I{ and 12 are
controlled by decompressors B, which are respec-
tively connected by branches EE
manifold 8. The decompressors of cylinders 8
to 12 release the exhaust valves of these cylinders
from an inactive open position, when hand 31
swings through the position i2—8 of the dial in
a, counter-clockwise direction, and from that po-
sition to the zero position & of the diai the engine
is in a fully operative position as far as com-
pression is concerned, all dcccmpresscrs being
inactive. 1
In connection with the one ccmpresscr )
shown,—such a decompressor being arranged on

~each one of the cylinders §, 9, 18, {1 and 12 —the

pertinent parts of the cylinder of an engine are

aliso illustrated, and the decompressors will be

generally described in ccn'f:t.ecmcn with the par-
ticular showing:

By way of connections to t"le cam shait kneown
to those acquainted with this art (not shown) the

to the hydraulic
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exhaust valve 33 of 3 cylinder 8 is cyclically de-
pressed, interconnecting the cylinder chamber 35
with the exhaust port 35, so that the exhaust
gases escape by way of an exhaust conduit 37
which connects to the cylinder head 39 by way
of a lug 38 fastened on the top thereof.

The decompressor housing 40 of the decom-
pressor B 1s concentrically arranged above the
valve 33, and is exemplarily made part of and
supported by the lug 38. Into the top of the de-
compressor housing 49 fits a circular guide plate
41 which is retained upon the housing by the
screw cap 42. The screw cap 42, the decompres-
sor housing &40 and piston 28 enclose the hy-
draulic chamber of the decompressor. The de-
compressor piston 28 is vertically slidably guided
by the guide plate 4f and faces the top end of
the exhaust valve 33 after emerging from the
hydraulic chamber by way of a bore in the neck
44 at the lower end of the decompressor hous-
ing 40,

A sliding seal is established for the lower end
of the piston by a packing ring or gasket 45
pressed into position by a ring 46 fitting thereinto
and depressed by a compression spring 87 reaci-
Ing upon guide plate 41.

Suitable perforations, such as opening 48, may
provide ready communication of the hydraulic
fuid with all parts in the hydraulic chamber in
the decompressor housing, and more particular-
ly into the parts thereof located below the guide
plate 41.

In the raised pcsition shown the piston 28,—
and likewise pistons 25, 23, 22, 21 of decompressor
D, C, B, and A,—do not interfere with the normal
play of an exhaust valve 33. But when they are
actuated by pressure in the hydraulic system,
they descend, and press the exhaust valves 33
into open positions as long as the required hy-
draulic pressure prevails. When the hydrauilic
pressure drops, the actuation of the spring 34 of
each exhaust valve will automatically push the
piston into the raised position, when the respec-
tive piston fails to withstand the spring reaction.

- Flanges 43 may be provided upon the pistons, in

order to stop them in their lowest position, in
which they hold valves 33 in fully open positions.

‘The decompressors A, B, C and D may be con-
structed similar to the decompressor E, except
that the various sizes of the pistons 21, 22, 23 and
29 of these decompressors require cbvious ad-
Justment in respect to the inner diameters of the
necks 44, of the packing 45, possibly the ring 46,
and the guide plate 41. | |

The end of each one of the branches {1, 12, 13,
[5 and (8 is provided with a connecting lug 49,
which, using suitable gaskets §1, is sealedly at-
tached to the top of the decompressor by & hollow
screw 50. A clearance space upon the inside of
the hollow lug 49 surrounds the screw 508 and
transverse perforations 52 in the hollow screw
90 distribute the hydraulic liquid from the mani-
fold {0 and the control device F to each decom-
pressor.

The housing 57 of the control device F accom-
modates the gage 68 with the aforementioned
hand or pointer 31 in one compartment: furthex
it comprises a reservoir 59 and a hydraulic com-
pariment 936, which chambers are backwardly
closed by the backplate 55. The hydraulic mani-
fold 10 is connected to the backplate and opens
into the hydraulic compartment 56. Thus the
same fluid pressure prevails at all times in said
compartment 56, in the hydraulic chambers of
all of the decompressors A, B, C, and D, and in

3

the interconnecting conduits 10, 1, 12, 13, 15,

and 18; and their space will hereafter be called
the hydraulic system 56, i0 etc.

The hydraulic compartment 56 connects with
the reservoir 89 by way of a passage 61, which is
controlled by the disc 65 of a rotatable valve 64.
A compression spring 62 reacts upon the back-
plate 3% and presses the disc 65 upon the bottom
of the compartment 56.

The valve 64 also comprises a sleeve §3, which
fits from the back of disc 65 into a bore §6 ex-
tending from the bottom of the hydraulic com-
partment 56 longitudinally through the housing
ol. A pin 87 extends from the sleeve 63 into a
feather keyway €8 on a plunger 69, so that the
plunger 69 is longitudinally slidably, but non-
rotatively accommodated in the sleeve 63. The
bore 60 is enlargedly countersunk from the oppo-
site end, at the front of the control device, up to
a point near the free end of sleeve 63, in order
to accommodate the bottom ring 70, the packing
11, and the packing nut 72, which provide a
sealed passage for the plunger 89. The free end
of plunger 68 protruding from the housing 37
cairies a spacer sleeve 13, and the aforemen-
tloned handie 32, these two parts being perma-
nently locked in an adjusted position upon a
thread at the free end of plunger $89.

In the front view of the control device in Fig. 4,
to the left of the knob or handle 32, a legend
“On” is found together with an arrow pointing
in a clockwise direction in which the hendle 22
is v0 be turned as far as possible to a position,
In which the hydraulic system may effect decom-
pression. I'or the converse, i. e. the removal of
decocmpression, we find upon the opposite side the
legend “Ciff” together with an arrow in counter-
clockwise direction. The rotative play allowed
tor the knob or handle 32 is indicated by a
peripheral cut-cut 74 in the disc 65 of the valve
B4. A pin TP arises from the bottom of decom-
pression compartment 56 into said cut-out and
serves Tto limit rotation of the handle or knob 32
in clockwise or counter-clockwise direction.

When the knob, seen from the front, is turned
Into 1ts extreme clockwise position, the stop 15
retains the disc 65 in the position shown in Fig. 3.

In this decompression position of the knob or
handle 32 the passage 6! connecting the reservoir
8 with the hydraulic compartment 56 is closed
by the disc 85 of valve §4. But when we move the
valve 64 from this position in the “off” direction
by turning the knob or handle 32, seen from the
front, in counter clockwise direction, then the
slot 19, which is spirally disposed in the disc 65,
ellows communication between the reservoir and
the hydraulic compartment, first by way of a
very small opening, which increases until finally
full communication between the reservoir 59 and
the hydraulic compartment 55 is establishied after
passage 61 has been brought intoc alisnment with
the lower, left enlarged end of slot 6.

But when the disc 6% is in the position of Big,
3 and closes the passage €1, then the hydraulic
compartment 56 and the hydraulic conduit (8
and hydraulic system connected therewith are
separated from the remaining parts of the con-
trol device.

rrom disc &9 arises a skirt 17; the skirt guides
a valve disc 18 which normally, under the pres-
sure of spring 18 retfained by pin 88 mounted in
plate 99, closes the hydraulic compartment 586
relatively to the inner bore or sleeve §3, in which
the plunger €9 is travelable back and forth.

- Pressure in the hydraulic system is built up for
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- built up the pressure in the system 358,

4.

the purpose of effecting decompressmn as fol-
lows:

A pocket 81 extends from the reservoir 59
around the sleeve 62 and the sleeve §3 is at that
location provided with a plurality of openings
82 extending transversely therethrough. When
the plunger 69 is partly withdrawn to the right
from the sleeve 63, so that it clears the said
opening 82, a hydraulic fluid contalned in res-
ervoir 59, e. g. o0il, may enter through opening 82
into the left part of the bore of sleeve 63; oil,
which has thus enfered upon the bore of sleeve
63, will be pushed to the left (Fig. 2), lift disc
18 and flow past the disc into the hydraulic com-
partment 58, if the plunger €9 is moved as a pis-
ton to the left by manipulation of handle or
knob 32. Thus the handle 32 may be pulled back

and forth time and time again, the end of the

plunger each time conveying and pressing a small
amount of oil from the reservoir 5! into hy-
draulic system 58, i8, etc., the reciprocations of
the plunger 89 being limited by the feather key-
way 88, and in particular by the spacer sleeve 713
in a direction to the left. Thus there is gradually
1B, ete.,
because the passage &i is closed by the disc 05;
and the various decompressors B, D, C, B and A
in succession decompress the cylinders §2—38,
7T—5, 4—3, 2 and [, until finally the entire engine
is decompressed. When all cylinders are thus

~decompressed, the engine may be turned over

without laboring against the ordinary pressure
and vacuum conditions. In other words it may
be freely rotated anticipatory to a start.

The condition of decompression may then be
removed, step-by-step, as follows: The operator
slowly rotates the handle or knob 22 in counter-
clockwise direction so that the passage 61 slowly
establishes communication between the reser-
voir 59 and the hydraulic compartment 886, since
the slot T8 is brought to register with passage

81, and the disc 6% does not separate the reser-

45
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voir 59 from the hydraulic compartment 36 any
more. As the compressed fluid slowly travels
from the hydraulic compartment into the reser-
voir, the pressure in the hydraulic system 86, {4,
ete, is slowly decreased and first the decompres-
sors of cylinders { and 2 are released, one by one,
thus reestablishing normal operating conditions
in said cylinders; then the other cylinders follow
as group 3 and 4, groups 9, 6 and 7 and group 8
to 12. |

But this reestabhshment of pressure conditions
in the various cylinders may be controllied at will
and interrupted at any stage and time by turn-
ing the handle or knob 32, and thereby the valve
€4 and disc €% in clockwise direction as far as
possible. Thus the passage 61 is closed and the
pressure in the hydraulic system 58, 18, etc. re-
mains constant until knob 32 is again turned in
counter-clockwise direction ad libitum.

The sleeve 62 is also provided with a perfora-
tion 83, where it faces the intake 84, The said

intake 84 is normally closed outwardly by a plug

85 inserted in a bushing 86 at its outer end.

~ After the plug 85 has been removed a source
of oil supply may be connected at that point to
the control device and oil may then be sucked
from the 0il supply by way of lift valve 81, the
plunger 8% being reciprocated by manipulaticn
of handle or kncb 32 in order to provide the
suction, and the sucked in cil filling the system
on the return stroke of the plunger, flowing past
disc 78 through passage &€f into the reservoir,

The lift valve 87 comprises a disc 89 resting

2,183,558

on top of bushing 86, a compression spring 80
decompressing said disc 89 and a plug 88 which

serves to retain the compression spring in its cen-
tral position and is flanged in order to seat at
the bottom of the intake $4. The upper end

of plug 88 is flattened as indicated at 91 to allow
the oil to pass by. As the oil is slowly pumped
into the reservoir %9, air is compressed therein,
providing a reaction cushion, it being presumed
that the whele device is normally in the uprlght
position shown.

By way of a nipple 94, the gage 60 connects to
passage $3, which in turn connects to the hy-
draulic system 5%, 19 etc., as follows:

In the body of the housmg of the conirol de-
vice F extends angularly down from passage 93
a drill hole £88 which is plugged up at its outer
end. A hole 169 breaking through the sige wall
of the hydraulic compartment 55 extends from
the back of the housing of the control device
to the level of and merges with said hole {08, so
that the gage €8 is in communication with and
registers the pressure in the hydraulic system.

Setween the passage 93 and a hole 92 at the
front of the reservoir 59 there is provided a relief
valve 8% which is normally closed, but allows
the passage of the hydraulic fluid from passage
83 to the reservoir 39, when the pressure in the
former and in the hydraulic system 56, (0 efc.
is unnecessarily raised above the working range
of the device as it would for instance be caused
by excessive pumping of handle or knob 32. ‘This
pressure reiief valve 1s set at a predetermined
pressure just a little greater than that necessary
to lift the smallest decompression piston 21. This

b
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is effected as follows:—Spring 96 determines the .

pressure at which the valve 1s set; because it
reacts between the hollow plug 891 outwardly clos-
ing the valve and the valve shell 98, which is
conically seated on top of passage 93, said shell

898 Dbeing circumferentially in communication

with the reservoeir %8 by way of hole 92,

1t is preferred to eliminate all air from the
hydraulic system as well as from the reservoir;
because the decompressors. react much quicker
upon pumping, as brought about by reciprocat-
ing the plunger €9, and all actions become posi-
tive when g unitary liguid fluid, e. g. a light oil,
is used. In order to compensate under these
circumstances for the volumetric variations in
the reservoir 59 there is provided in the reservoir
58 2 Syiphon chamber 88, which is endwise sealed
by way of a hollow shank {20, and locknuts 10
to the back plate 5d of the control device F.
Underneath the cover plate (802 of the Sylphon,
there is attached a hollow stem {83, which ex-
tends through the Sylphon and through the
shank I88 thereof to the outside, and is there
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provided with a knurled end or suitable other '

gripping means [07.
In case it is not desired to fill by way of suction
intake 848, as explained before, but want to pour

a light cil in through a hole on the top of the.
reservoir, which is normally closed by plug (04,

then the Sylphon is retracted in the reservoir by
manipulating the gripping means {87 and pulling
the top plate (82 back. A compression spring
:84 may be provided upon the inside of the
Sylphon in order to take up additional reaction
pressure if the natural resilience of the bellows
of the Sylphon is not sufficient. The interior of
the Sylphon is shown to communicate with the

‘atmosphere through a perforation 110 in the hol-

iow stem {83. But it is understood that the in-
terior of the Sylphon may also be sealed relatively

60
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to the atmosphere, so that the gaseous contents
of the Sylphon supplement or replace the cush-
loning offect of the Sylphon or spring (6. A
collar 188 may be provided upon the hollow stem
{03 in order to protect the sSylphon so that it
canncy be excessively compressed. Any piston
or bladder type enclosure serving for velumetric
compensatlon may replace the Sylphon.

While in accordance with Fig. 1 the valve 33
may be arranged at any point of the cylinder
head as a relief valve, it is indicated in Fig, 5 as
the exhaust valve on a cylinder head 29 The
decompressor is here clamped onto the hydraulic
maniicld 8. The hydraulic manifold {8 is
mounted upon an extension 129 of a bracket {21 ,
which conventionally supports the cam shaft {22
as well as the rocking levers {23 which cperatively
interconnect the cam shaft {22 and the exhaust
valves 33. |

It should here be noted, that the whole ar-
rangement of the control device is chosen as g
seli-contained unit, manually operated and con-
trolled, in particular considerastion of aviation
requirements. Where the conditions presently
peculiar to aircraft do not crevail,—in connec-
tion with a stationary Diesel engine for instance,
where pressure is available in connection with
storage means, or where there is no okJection to an
elaboration of the conduit system and by way of
a power driven pump,—the exnerienced engineer
may replace or supplement the control mecha-
nism by such a pump and 2 by-pass merely con-
trolled by a two-way valve: although he may
adhere to the use of gage means for checking the
state of decomnression.

Where electric currents are available, they may
replace the hydraulic control medium. In this
connection, as well as in the case just mentioned

a Tully selective decompression control may be

arranged ior, but in routine operation s pre-
determined succession, as herein outiined, will be
preferred.

Although there have been shown and described
only a few exemplary forms of embodiment of
this invention in detail, yet it is not to be limited
thereby, except as the state of the art and the
appended claims may require, for it is ocbhvious
that various modifications and changes may be
made in the method and form of embodiment of
this invention, without departing from the spirit
and scope thereof.

What is claimed is:

1. In combination with an internal cembustion
engine, and with valves on twao cvliinders of said
engine connecting the chambers of said cylinders
with the atmosphere, 2 fluid pressure controlled
decompressor on each of said valves, each de-
compressor opening or closing the respective
valve when achtuated or released, respectively, a
control! device for regulating the flow of a pres-
sure fluid, fluid conduit means connecting said
decompressors with said control aevice, and
means on sald device for releasing one of said
decompressors at will after the other.

- 2. In combination with an internal combustion
engine, and with valves on cylinders of said en-
gine connecting the chambers of said cylinders
with the atmosphere, a fAuid conireclled decom-
pressor on each of said valves, each decompressor
opening or closing the respective valve when actu-
ated or released, respeciively, a contrcl device
for regulating the flow of 3 pPressure fluid, fluid
conduit means connecting said decompressors
with said conirel device, ang means on said de-

S

vice for releasing some of said decompressors to-
gether and another decompressor separately.

3. In combination with an internal combustion
engine, and with valves on cylinders of said en-
gine connecting the chambers of said cylinders
with the atmosphere, a fluid controlled decom-
bresgor on each of said valves, each decom-
pDressor opening or closing the respective valve
wien actuated or released, respectively, a con-
trcl device for regulating the flow of g pressure
fluid, fluid conduit means connecting said de-
cempressors with said control device, and means
ot saild device for releasing one of sa2id decom-
pressors separavely frem others, at will,

4. In combination with an internal combustion
engine, and with vaives on cylinders of said en-
gine connecting the chambers of said cylinders
with the atmosphere, a fluid controlied decom-
Dressor on each of said valves, each decompressor

opening or closing the respective valve when

actuated or relegsed, respectively, a control de-
vice for regulating the flow of g pressure fluid,
fluid conduit means connecting said decompres-
SOYs with said control device, and means on said
device for releasing said decompressors at will
in a predetermined order of rotation.

o. In combination with an internal combus-
tion engine, and with valves on cylinders of said
engine connecting the chambers of said cylinders
with the atmosphere, o decompressor on each of
sald valves, each decompressor opening or clesing
the respective valve when sctuated or released,
respectively, a control device, hydraulic means
connecting said decompressors with said control
device, and means on said device for releasing said
decompressors at will in g predetermined order
of rotation,

6. In combination with an internal combus-
tlon engine, and with valves on cylinders of said
engine connecting the chambers of saig cvlinders
with the atmosphere, a decompressor on each of
said valves, each decompressor opening or clos-
ing the respective valve when actuated or re-
leased, respectively, a control device, a fluid con-
dult connecting said decompressors with sald con-
trol device, and means on said device for releas-
ing said decompressors at will in 5 predetermined
order of rotation.

7. In combination with an internal combustion
engine, and with valves on cylinders of said en-
gine connecting the chambers of said cylinders
with the atmosphere, a decompressor on each of
said valves, each decompressor opening or clos-
Ing the respective valve when actuated or re-
leased, respectively, g control device, a fluid con-
duit cennecting said decompressors with said con-
trol device, and a hand controlled fiuid pump and
by-prass in said control device. |

8. In combination with an internal combus-
tion engine, and with valves on cylinders of said
engine connecting the chambers of said cylin-
ders with the atmosphere, a decompressor on
each of said valves, each decompressor opening or
closing the respsctive valve when actuated or
released, respectively, a control device, a fluid
conduil connecting said decompressors with said
conirol device, and a hand operated fluid pump

- and by-pass in said control device.

9. In combination with an internal combustion
engine, and with valves on cylinders of said en-
gine connecting the chambers of said cylinders

with the atmosphere, g decompressor on each of

said valves, each decompressor cpening or clos-
ing the respective valve when actuated or re-
leased, respectively, a control device, a fluid con-
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duit connecting said decompressors with said con-
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trol device, and a fluid pressure control means in
said control device, one of sald compressors re-
sponding to fluid pressure different from another.

'10. In combination with an internal combus-
tion engine, and with valves on cylinders of sald
engine connecting the chambers of said cylinders
with the atmosphere, a decompressor on each of
said valves, each decompressor opening or clos-
ineg the respective valve when actuated or re-
leased, respectively, a control device, a fluid con-
duit connecting said decompressors with said
control device, and a fluid pressure conirol means
in said confrol device, one of sald COImMPressors
together with the respective valve responding to
fluid pressure different from another.

11. In combination with an infternal combus-
tion engine, and with valves on cylinders of said
engine connecting the chambers of said cylin-
ders with the atmosphere, a decompressor on
each of said valves, each decompressor opening
or cloging the respective valve when actuated
or released, respectively, a confrol device, a fluid
conduit connecting said decompressors with said
control device, a fluid pressure control means In
said contro] device, one of said compressors re-

sponding to fluid pressure different from another,

and a gage reacting upon fluid pressures in said
conduit and calibrated to indicate the response
of compressors to pressure.

12. In combination with cylinders of an engine,

with exhaust valves on said cylinders, and with

g stem outwardly extending from one of saild
valves a fluid-actuated decompressor operatively
alisned with said stem, and a fluid control system
connected with said decompressor.

13. ITn combination with cylinders of an en-
gine, with exhaust valves on said cylinders, and
with a cam shaft cyclically actuating said valves,

2,183,558

hydraulic decompressors for disengaging part only
of said valves from said cam shaft at will.

14. In combination with evlinders of an internal
combustion engine, with exhaust valves on said
cylinders, and with a stem outwardly extending
from one of said valves, a decompressor with a
fluid actuated piston operatively aligned with said

stem, and a remote fluid pressure control for sald

compressor,

15. In a hydraulic device for controlling de-
compression of the cylinders of an engine, valves
on the cylinders, a hydraulic system comprising
pistons operatively connected with said valves,
2 pump on said system, a handle on said pump,
and a by-pass valve on said pump controlled by
said handle.

- 16. In a hydraulic device for controlling decom-

pression of the cylinders of an engine, valves on
the cylinders, a hydraulic system comprising pis-
tons operatively connected with said valves, a
pump on sald system, and an expanSIble reservoir
feeding said pump.

17. In a hydraulic device for controlling de-
compression of the cylinders of an engine, valves
on the cylinders, a hydraulic system comprising
pistons operatively connected with said valves,
a reservoir, a pump interposed between sald sys-
tem and said reservoir, said system, reservoir and
said pump being outwardly sealed, and a relief
valve provided on said hydraulic system and
adapted to open into said reservoir.

18. Tn combination with cylinders of an in-
ternal combustion engine and with valves open-
ing from said cylinders to the outside, a pressure
control system, and pressure actuated decompres-
sors interposed between said system and said
valves, different ones of sald decompressors re-
acting upon different pressures in said system.

EDWIN H. GODFREY.
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