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5 Clalms

THis fhventiok relaﬁes ally {0 an irternal
comb{r’tloh englne reversmg mechamsm of the
type 1 Wwhich cam folloWer rollers are llfted clédr
of the valve operatmg cétrie thereby th permiit the
ca:m$haft to be ax1a11y sh1fted from a forward
get of ‘cams’ to a reversmg §ét:or vice versa.

My 1nVent1on is partlcularly an “imprévement
vupon the specxﬁc type of reversing apparatus dis:
closed int the applicatioh of Max Essl, Serial No.
407,381, filed. August 18, 1941, now Patent No.
2,346,737, issued April 18,.1944; ‘in which a hy:
dra.uhcally controlled mechanism is arranged to
Iift the éam follower and also to take up auto-

matrt:ally any valve tappet clearance that may :

occur, -
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It is an obJect of my mventron to prov1de an -

- Improved combination-for rapidly lifting the_c,arn
follower upon initiation of the lifting operation,
A further. object is to-accomplish rapid-lifting of
the, cam follower ‘mechanism from the camshaft
as. well as rapid restoration of ‘the operatlve re-
lation- of: the follower to the camshaft put stlll
maintain the necessary nicety of. operation and

._“control for taklng up valve tappet clearance,

:Other -objects. and,, advantages w1ll be more
apparent to ‘those skllled in:the art from the fol-
lowing descrlptlon of -the accompanymg drawmg
in which the ﬁgure is'a sectlonal view of my im-
proved hydrauhc 11ft1ncr mechamsm shown in 1’cs

relation. o fragmentary. portlons of a-camshaft. i

and-push: rod assembly,’
and engine structure b '

~Inasmuch as -my iny on 1s an 1mprovement
on said Essi 1nvent1on db-will sufﬁce to descrlbe
the same. only ‘briefly, it bemg understood that
any details of constructlon not herern clescnbed
are the same as:those dlselosed in;said Essl ap-
phcatlon and that the dlSClOSure hereln would be
duphcated for each engine valve A cam fol-
lower, spemﬁcally a roller 1, is sultably Journalled
1n a push rod sleeve. 2‘ wh1ch iy ve: iC'ally gulded
in.a: st t'onary vu1de housmg 3 sullably secured'

the usual poppet, valves

’

le the lower end’of

1 ted i & miember 9

slidably support pher bore of sldéve
“2. The member 9 is normally biased to its upper

pos1t10n by 4. sprmg i1 ‘interposed between an 56 an anfular plungér chamber 31 and thence out
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enla.rged head 12 of a plunger 13 and a body M
wh1ch’ i§ fixed ifi sletve 2 to tmove therewithas a
unit; the head 2 béa:rmg against the member: 9,
A hftmg SPYIAE A5 is 1nterposed bétween a sholl-

: der IG on sle' €2 wnd a4 suitable stationary shoul-

ove plungér 18 {o its upper hormally
operatmg pbs1tlon ‘thie pluriger is slidably support-’
éd ir a2 bore ‘I8 to which: -pressure fluigd may be
supplled from any suitable source diagrammati~
cally 1ndxca“ted as-a préssure tank 19 ‘and thence
i ‘@nitlar chamber 20 and port 21 to
iterior of % eontrol eylindeér 22 formed in
Wer énd 6f body 14, Fluid is transmitted
from cyhnder 22 ‘upwardly throtgh s passage
controllsd by a ball’ check 23 and port 24 ‘to-the
undersrde ‘of ‘plunger 13.. Fluid préssure t6 the
charaber 22 is §uitably manually or-otherwise
cohtrolled by @ valve 25, Normally, fluid ‘cannot
fow do‘wnwardly ‘past chiéck: valvé 23 but during
& Téversidg operation fuid in: chambers 20 and 22
is discharged through valvé 25 to a suitable ex-
haust 28 whereupon a control piston 27 is moved
upivardly by a sprlng 28 ‘to cause & smdll pin 29
0 1ift valve 28-thereby to discharge fliid from
benéath pli ger: 13 ‘and accordmgly allow the
relatlvely neavy spring (5 to dvercome ‘the force
of spring I and accordingly lift sleeve 2 an# cam -
followeér Toller 1 This operation; in ‘efféct; con-
stitutes a collapsitg of shortenihg of the length
of thé ‘push’ ré6d mechanism whieh broadly con:
stifuts ﬁl'ie +0d’8 and §leeve 2. When the follower
roller i 1§ sufficiently litea clénr'of the maximum :
elevation of cam, 8, then camshaft. 7 can be axi-
ally shifted 4 relatlvely short distance to bring
cém 6 ‘bénéath roller WwHereupon fiuid préssures
is- admltted from ‘tank 19 to chambers 20.and. 22

t4 dEain move plunger 13 upwardly relative to

sleeve 2 or, -actidlly, to move membér 14 a,nd
slégve 2 downwardly ‘dgainst the ‘force of spring
15 thereby to bring roller | mto contact with the
cam.

It g demr&ble to’ hft the cam- follower ‘at ‘the
gredtest possmle Speed 6 accomphsh ‘tHis Bhd
still ‘i {hiterfere with the rifeéty of - operatron
and contrel for aLutomatmally takmg up valve
6t ¢learance, T  provide #n auxiliary Gitlet
penieath ‘plufiger 13 to ‘chanibel 20 whereby

f

- when this chamber ‘is open t6 Exhaist through.

pipe - 26, fluid Will first - Aow downwardly ‘past
cligck valve 23 to ‘allow plunger 13 to mmove down-
wardly % sHort ‘dist, Shiee - QHniular spool 33
on the plringer unCOVers a [ Fluld will
tHén ﬁo“w rapidr 1
through an a

,,,,,




through port 34 to chamber 20 and exhaust pas-
sage 26 thereby to increase the speed with which
spring 15 can lift sleeve 2. On the other hand,
when fluid pressure is admitted from tank I9 to
chamber 20 to restore contact of roller I with
the cam, fluid pressure will flow not only up-
wardly past check valve 23 bubt also rapidly
through port 34 until this latter port is covered
by spool 33. This insures rapid restoration of
contact of the follower roller with the newly
selected set of cams.

The foregoing structure and mode of opera-
tion will not interfere in any way with the valve
tappet clearance take up operation. During the
take up operation, if valve tappet clearance
should develop the constant upwardly biasing
force of spring 11 will push plunger {3 and valve
rod 8 upwardly to take up the clearance, and
this will be accompanied by flow of fluid from
chambers 20 and 22 upwardly past check valve
23 to become trapped beneath plunger 3. This
trapped fluid cannot escape downwardly past the

- check valve and thus the equivalent of a solid
link is created from roller | through body i4 and
thence to the trapped fluid beneath plunger 13
to operate push rod 8. This operation is well
known in the art as is also the fact that the spring
i1 exerts a force far less than the force of the
usual valve spring,

As a result of my improved structure and mode
of operation, it is seen that the cam follower
roller may be lifted rapidly and positively and
yet be controlled with a high degree of precision
through operation of piston 27 and its pin 29.
The structure for accomplishing this improved
result 'is relatively simple and compact and eco-
nomical in construction, operation and mainte-
nance with no additional moving parts other than
what are already embodied in said Essl invention.
Any tendency towards leakage upwardly past
plunger {3 is immediately accompanied by ad-
mission of compensating fluid upwardly past
check valve 23. As a result of being able to com-
pensate for such leakage, it is seen that the use
of a port such as 34 does not in any way limit
the effectiveness of the device for taking up valve
tappet clearance. ’

It will of course be understood that various
changes in details of construction and arrange-
ment of parts may be made by those skilled in
the-art without departing from the spirit of the
invention as set forth in the appended claims.

I claim:

1. A control device for a reversing mechanism
for internal combustion engines of the type hav-
ing a valve selectively operated by forward or re-
verse sets of ‘cams on a camshaft which is axially
shiftable to bring either set of cams into opera-
tion comprising, in -combination, a push rod
structure adapted to be operated by one or the
other of said sets of cams, means for collapsing
gaid push rod structure so as to move a portion
thereof out: of operative relation to said.cams
thereby allowing said camshaft to be shifted ax-
ially to bring either set of cams into operative
relation with the push rod structure, and means
for accelerating the rate of collapse of said push
rod structure automatically in response to initial
operation of said collapsing means.

2. A control device for a reversing mechanism
for internal combustion engines of the type hav-
ing a valve selectively operated by forward or
reverse sets of cams on a camshaft which is ax-
ially shiftable to bring either set of cams into
operation comprising, in combination, a push
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rod structure adapted to be operated by one or
the other of said sets of cams, hydraulically con-
trolled means for collapsing said push rod struc-
ture so as to allow said camshaft to be shifted
axially to bring one or the other of said sets of
cams into operative relation to said push rod
structure, and auxiliary means controlled by
said hydraulically controlled means for automati-
cally accelerating the collapse of said push rod
structure after initial operation of said hydraulic
means.

3. The combination in a control device for a
reversing device for collapsing a push rod struc-
ture of an internal combustion engine compris-
ing, a cam follower sleeve having a cam foliower
at its lower end, a push rod seat slidably sup-
ported on the upper end of said sleeve, a bore
located internally of said sleeve, a plunger dis-
posed within said bore for relatively moving said
push rod seat and cam follower away from each
other, means for moving said sleeve in a direction
toward said seat thereby to collapse the push rod
structure, means for supplying and controlling
pressure fluid to said bore for determining said
relative movement between the sleeve and push
rod and for exhausting fluid from said bore to
offect collapse of the push rod structure, and an
auxiliary port normally closed by said plunger
and adapted to be opened upon initial collapsing
movement of the plunger so as to discharge fluid
from said bore t6 accelerate said collapsing move-
ment. :

4. The combination in a control device for a

- reversing device for collapsing a push rod struc-
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turé of an internal combustion engine compris-
ing, a cam follower sleeve having a cam follower
at its lower end, a push rod seat slidably sup-
ported on the upper end of said sleeve, a bore lo-
cated internally of said sleeve, a plunger disposed
within said bore, means including a check valve
for supplying pressure fluid to said bore for rel-
atively moving said plunger and bore to main-
tain the cam follower in its normal operative po-
sition, fluid pressure controlled piston for unseat-~
ing said check valve to allow discharge of fluid
from said sleeve to effect initial collapse of the
push rod structure, a port in said sleeve normally
closed by said plunger but adapted to be open
upon initial collapsing of the push rod structure,
and means allowing communication between said
port and bore after said port is open thereby to
increase the rate of discharge of fiuid from said
eylinder and accordingly accelerate the collaps-
ing of the push rod structure.

5. A control device for a reversing mechanism
for internal combustion engines of the type hav-
ing a valve selectively operated by forward or re-
verse sets of cams on a camshaft which is ax-
ially shiftable to bring either set of cams into
operation comprising, in combination, a push rod
structure adapted to be operated by one or the
other of said sets of cams, means for collapsing
said push rod structure so as to move a portion
thereof out of operative relation to said cams
thereby allowing said camshaft to be shifted ax-
ially to bring either set of cams into alignment
with the push rod structure and thereafter for
restoring the push rod structure to its operative
relation with the new cam, and means for accel~
erating the rate of restoration of said push rod
structure automatically in response to initial

- restoration of said collapsing means.
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