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VALVE-ACTUATING MECHANISM.

forming part of Letters Patent No. 573,194, dated December 15, 1896,

| '_Ap.piida,'tiq'n filed May 43, 1896_... _Serishl No. 59,0,124.: (No model,)

To all whom it Ti-b@g} concern: L
Be it known that I, GEORGE ALDERSON, of

- La Salle, in the cournity of La Salle and State

of Illinois, have invented certain new and

useful Improvements in Valve - Actuating
Mechanism; and I do hereby declare that the

~ following is a full, clear, and exact deserip-

tion thereof, reference being had to the ae-
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companying drawings, and to the letters of

reference marked thereon
of this specification. T
1'his invention relates to improvements in

, Which form a part

- valve-actuating mechanism for gas, steam, or
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ings, in which—

other engines, and refers more specifically to

avalve-actuating mechanism having an alter-

nating movement or which actuates the valve
only upon certain strokes of the piston. |
- The object of the invention is to provide a
simple, compact, and extremely reliable and
durable mechanism; and the invention con-
sistsin the matters hereinafter described, and

more particularly pointed out in the append-
ed claims. o -

~The invention will be more readily under-
stood by reference to the accompanying draw-

Figure 1is a view in side elevation of my

‘improved valve - actuating mechanism, the

. .30

- journal-box within which the mechanism is

mounted being shown in axial section and
the actuating-rod and parts carried thereby

~'being shown at the limit of their forward

35

throw, the parts being in this position at the
end of the idle or non-actuating stroke. Fig.
2 1s a similar view of the valve-actuating
mechanism, the bearing-box being omitted,

- the actuating mechanism being shown at the
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opposite or rearward limit of its throw and
In the position assumed in the next move-

ment succeeding its non-actuating forward
throw. Fig. §is a similar view showing the

actuating-rod and parts carried thereby again
at the limit of the forward throw and the
parts in the position assumed when the valve
is actuated. Fig. 4 1is a view similar to that
of Iig. 2, but with the parts in the changed

- position assumed at the end of the throw sue-

-

ceeding the actuating forward throw. TFig.
o 1s & front end elevation of the thrust-head.

Fig. 6 Is a transverse sectional view taken on
line 6 6 of Fig. 3. Fig. 7 is an axial section

I

of the t'hr'u_St-h_ead and actuating-sleeve and
the forward end of the eonnecting—rod_ upon

which said parts are mounted.

- Theinvention is herein shown as embodied
n a construction especially adapted for ac-
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tuating the exhaust-valve of a gas or vapor

engine of that type wherein the sald valve is
held closed during every other or alternate
‘outstroke of the piston; that is to say, the
‘exhaust-valve is held open during the back
‘stroke of the piston next succeeding its out-
ward power-stroke under the impulse of an

explosion, and is held closed durin o bhe next

outward -and inward strokes of the piston
~while a new charge of vapor is being drawn
1into the cylinder and compressed therein, re-

spectively, and also, of course, during the

6o

outward power-stroke following the explosion -

of the charge, so that the valve remains closed
at least during three-fourths of the time.
- Referringtothe drawings, A designatesasa
‘whole a tubular journal-box whichis suitably -

secured in proper position upon the engine-

frame so as tostand with the axis of its tubu-
lar bore parallel with the line of movement
of the exhaust-valve of the engine.
lently, and as herein shown, said journal-

Conven-

box is secured in position by means of bolts

@ a, inserted through a depending integral
web A’ and into a suitable part of the engine-

frame. The housing A comprises a central

main portion A? provided with a cylindrical
bore a', extending therethrough, an end sec-
tion A° united with the central main section

A*by means of a serew-threaded joint a2, and

‘also provided with a eylindrical bore as, ar-
ranged In axial alinement with the bore of
the part A® and an end-closing eap A4 thread-

ed upon the opposite end of the part A2, said
cap having a central end aperture a4 through
which enters the valve-rod B.
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9.

3" designates a cylindric tappet-head rig-

idly mounted upon theinnérend of the valve-
rod B and adapted to reciprocate within the
tabular journal-box, but which is held from
rotary movement by means of a set-screw b,
inserted radially through the journal-box and

engaging at its inner end with & key way 0,

formed in said tappet-head B, .
_ The valve-rod B is of somewhat less diam-

| eter than the interior diameter of the jour-
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held closed.

(&

nal-box, so that a shoulder §° is provided at
the junction of said rod with the tappet-head,
and between this shoulder §° and the inner
end surface of the end-closing cap A* and
surrounding the valve-rod B is a coil-spring
C, which serves to hold the valve-rod nor-
mally at the inward limit of its throw, or in
that position in which the exhaust-valve 1s
The limit of movement of the
valve-rod B, under the action of the spring
C, may be determined by the contact of the
end of the keyway U’ with the set-serew 0, as
herein shown, or the valve itsell may be pro-
vided with any suitable stop, as preferred.
D designates as a whole an actuating or
thrust rod mounted to reciprocate endwise
within the tubular bore A, said rod being
shown in this instance as actuated from an
eccentric E, mounted upon the main counter-
shaft of the engine and from which reeipro-
catory movement is transmitted to the rod D
through the medinm of the uswal eccentrie-

strap B’ and eccentric-rod E*, which latter is

pivotally connected at its end with the end
of said rod B by means of a pivot-bolt E°.
The inner end of the actuating-rod D 1s

provided with a reduced portion D', of suit-

able length, nupon which is mounted to slide
loosely a cylindric sleeve G. 'The sleeve G
has spiral screw-threaded engagement with
the interior of the journal-box, in the pres-
ent instance by means of a thread ¢, formed
upon: the exterior of the collar which engages
a corresponding thread ¢, formed in the in-
terior of the cylindric part of the journal.
The pitch upon which this thread g is formed
is sueh with relation to the length of the
throw which is imparted te the collar G by
the movement of the actuating:rod D as to

rotate said collar G exactly one-fourth. of a

revolation upon each reeiprocation of said
part. Il designatesa second tappet or thrust
head mounted upon the inner end of the rod

D by means of a screw-bolt d, which is in-

serted axially through said tappet-head I,
closely in contaet with: the end d? of the ac-
tuating-rod D, soas to prevent endwise move-
ment of said tappet-head with: relation to the
actuating-rod,but to.permit it to rotate freely
upon: the screw-bolt.

The proximate ends of the tappet-head Ll

and the collar G are provided with alternate

teeth and notches i i’ and g° g°, respectively,
whiech are adapted tointermesh and lock said
partsfrom rotavion with relation to each other
when they are brought together. The length
of the reduced portion ' is somewhat greater
than the length of the sleeve , so that the
latter may move into and out of mesh with
the tappet-head II during the reciprocatory
movement of the actuating-rod, the redueced
portion terminating in a shoulder d° at the
junction of the latter with the main part of
the rod, which determines the amount of lost

- motion or sliding movement of the sleeve G

upon: said reduced part ¢’. Theforwardend

of the tappet-head H and the proximate end
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| of the tappet-head B’ are also provided with

alternate recesses and notches 2? h? and b° b4,

respectively, which are adapted to intermesh

when the parts are brought into certain rela-
tion with each other. Kach tappet-head 1is
provided with but two projections or teeth,

located in diametrically opposite relation to

each other, as b* b* and /® 1% respectively,
and, consequently, with two diametrically op-
posite intervening notches, the notches of
each tappet-head being of such width and con-
formation as to exactly accommodate the

teeth of the opposite tappet-head when the

latter is turned in position to register there-
with., Preferably, and in the present con-
struction, the teeth will be made tapering and
of truncated conical form, as shown, and the
depth of the recesses or the length of the
teeth will be equal to the full throw of the
valve-rod. The end faces 0° and ' of the
tappet - heads B’ and H, respectively, will
be made of considerable width circumieren-
tially, so that when the tappet-head II is
turned a quarter-turn in either direction from
the position in which the teeth and notches
register with each other the end faces of said
teeth will abut squarely against each other.

The operation of the device as thus con-
structed is as follows: Assuming the parts to

‘be in the position as shown in Fig. 1, in

which the interfitting parts ot the tappet-
heads B’ and H are in mesh with each other
and the valve is closed, upon the first re-
tractive movement of the actuating-rod BB the
teeth /v of the tappet-head H will be earried
into mesh with the notches g° of the collar G.
As soon as the part I is carried fully into con-
tact with the collar G the latter will be car-

‘ried backward, along with the actuating-rod,
and, by reason of its. spiral screw-threaded

engagement with the interior of the journal-
box, will be caused to rotate, thereby rotat-

ing the tappet-head H, the latter having in

the meantime been retracted sufficiently to
permit it to turn without interference with
the teeth of the tappet-head B.
before stated, the length: of the throw of the
actuating-rod DD is such as to rotate the col-

Jar G exactly a one-quarter turn during its

entire stroke, thus carrying the parts into
the position shown in Fig. 2. Upon the next
return or forward movementof the actuating-

rod the frictional engagement of the screw-

threads of the collar G with the bearing-box
will prevent it from moving forward until the

actuating-rod has carried the teeth of the

tappet-head H out of mesh with those of the
collar, this movement being obviously per-
mitted by the lost motion provided between
the end of the collar G and the annular shoul-
der d®. 'The tappet-head H will therefore be
carried forward in exactly the position in
which it was left at the end of the previous
back stroke, and its teeth or projections /°

will therefore be in position to contact with

the teeth ' of the tappet-head B'. The

' length of the throw of the actuating-rod D

Ag herein-
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beingin thisinstance the same as before, the

- valve-rod B will obviously be carried back

[O

the full length of its throw, corresponding in
the present instance to the length of the teeth

6% TUpon the next backward movement the
tappet-head H will be again carried into mesh
with the collar G, and thereby again rotated

a second quarter-turn, thus bringing the
parts Into the position shown in Fig. 4, and
at the end of the next forward movement the

- parts will again De in the position in which

- they started, or that shown in Fig. 1.

13
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~ In order that the collar G may remain ac-

_curately in the position in which it is left by
the throw of the rod D in either direction
and to prevent its movement by momentum

atter the rod hasceased to move, I preferably
provide a friction device consisting in this

instance of a small bearing-plug I, arranged

within ‘a chamber A® extending axially

through one side of the bearing, and which

plug is held in engagement at its inner end
with the eylindric collar G by means of a

spiral coil-spring J interposed between the

end of the plug and a serew-plug J', which

- serves to close the end of the chambeir A5

While T have herein described a preferred

“embodiment of my invention, yet it will be

30

- more than ordinary mechanical skill. For-

‘obvious that the details thereof may be varied
to a considerable extent without departure

from the invention and without involving

- Instance, the length of the throw of the ac-
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B cur to those skilled in the art.
fications I claim as within the scope of my

- except as made the subject of specific claims.
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tuating-rod or the pitch of the thread of the
collar may be varied and the meeting parts of
the several tappet members changed so that
a different part of a revolution is performed
upon each stroke, or so that the actuating-rod

may make a plurality of idle strokes between

each actuating stroke. S
Various other modifications will readily oc-
Such modi-

invention, and I do not therefore wish to be
limited to the precise details shown herein,

I claim as my invention— -

1. A valve-actunating mechanism compris-
ing a reciprocatory actuating member, a tap-
pet member rotatively mounted and recipro-
cating with said actuating member, an en-
gaging part upon said tappet memberadapted
to be brought into and out of register with a

- corresponding part connected with the valve

55
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out of register with a corresponding part con-

by rotation of the tappet member, and means
operated by the movement of the actuating
member for rotating said tappet member dur-
ing the throw of the actuating member, con-
sisting of a collar rotatively mounted on said
actuating member and adapted to engage the
tappet member. - | '_

2. A valve-actuating mechanism, compris-
ing a reciprocatory actuating member, a tap-
pet-head rotatively mounted upon said actu-

ating member, an engaging part upon said

tappet-head adapted to be brought into and

nected with the valve, and means for rotating
‘said tappet-head during the throw of the ac-

tnating member, comprising spiral screw-

threaded connections between a rotative part

reciprocating with the actuating member and

‘a fixed part of the bearing.

£}

ber mounted therein, a tappet-head rotatively

‘mounted on said actuating member, an en-

gaging part on said tappet-head adapted to

‘be broughtinto and out of register with a COY-
‘responding part connected with the valve,

and means for rotating said tappet-head dur-

ing the throw of the actuating member, com- |
prising a sleeve-section loosely mounted upon

the actuating member and having secrevw-

‘threaded engagement with a fixed part of the
bearing, and means for intermittently lock-
Ing said tappet-head and the sleeve-section

S0 as to rotate together. -
4. Avalve-actnating mechanism, compris-

Ing a bearing, a reciprocatory actuating mem-
ber mounted therein, a tappet-head rotatively
mounted upon said actuating member, an en-
‘gaging part upon said tappet-head adapted

to be brought into and out of register with a
corresponding part connected with the valve-

said tappet-head during the throw of the ac-

tuating member, comprising a sleeve-section
loosely mounted upon the actuating member
‘and having screw-threaded engagement with
‘the bearing, said collar-section being movably

mounted upon the reciprocatory actuating
member 50 as to have a limited endwise move-

ment thereon, and the proximate ends of the
collar and tappet-head being provided with
interlocking parts, whereby the tappet will
-be rotated only during the retractive move-
‘ment of the actuating member.
5. A.valve-actuating mechanism, compris-
inga bearing, a reciprocatory actuating mem-
‘ber mounted therein, a tappet-head rotatively
‘mounted upon said actuating member, an en-
gaging part upon said tappet-head adapted
to be brought into and out of register with a
corresponding part connected with the valve-

actuating mechanism, and means for ro-

tating said tappet-head during the throw of

the actuating member, comprising a sleeve-

section loosely mounted upon the actuating
member and having screw-threaded engage-
ment with the bearing,

sald collar-section
being movably mounted upon the reciproca-
tory actuating member so as to have a limited
endwise movement thereon, and the
mate ends of the collar and tappet-head be-
ing provided with interlocking parts, where-

by the tappet will be rotated only during the

8. A valve-actuating mechanism; compris-
Ing a bearing, a reciprocatory actuating mem-

So
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actuating mechanism, and means for rotating
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proxi-
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retractive movement of the actuating mem-

ber, and the pitch of the screw-thread on the

collar being such, with relation to the throw
of the actuating member that the collar will

be rotated a fractional part of a revolution

upon each reciproecation. =
- 6. A valve-actuating mechanism, compris-
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ing a bearing, a reciprocatory actuating mem-

ber mounted therein, a tappet-head rotatively
mounted on said actuating member, an en-
gaging part on said tappet-head adapted to

be brought into and out of register with a
corresponding part connected with the valve,
and means for rotating said tappet-head dur-
ing the throw of the actuating member, com-
prising a sleeve-section loosely mounted npon
the actuating member and having screw-
threaded engagement with a fixed part of the
bearing, a friction device arranged to act
upon said collar and prevent it from move-
ment under the influence of momentum or
jar of the machine, and means for intermit-
tently locking said tappet-head and the
sleeve-section so as to rotate together.

7. A valve-actuating mechanism, compris-
ing a tubular bearing, a reciprocatory actu-
ating-rod mounted therein, a tappet-head ro-
tatively mounted upon the end of said actu-
ating-rod and provided at its forward end
with alternate teeth and intervening recesses,
a valve-rod arranged to extend within the op-
posite end of the tubular bearing and pro-
vided at its end with a non-rotative tappet-
head, provided with corresponding teeth and
intervening spaces adapted to intermesh with

£ * 578,194

those of the tappet-head upon the actuating-

rod, and means for rotating the tappet-head

carried by the actuating-rod so as to bring it
alternately into and out of position to regis-
ter with the tappet-head of the valve-rod,
comprising a sleeve-section loosely mounted
upon the actuating-rod and having screw-

threaded engagement with a part of the bear-

ing, said collar being movably mounted upon
the actuating-rod so as to have a limited end-
wise movement thereon, and the proximate
ends of the collar and tappet-head being pro-
vided with interlocking parts, whereby the
tappet-head will be rotated only during the
retractive movement of the actuating-rod, a
spring acting on the valve-rod so as to hold

it, normally projected toward the actuating-

rod, and operative connections between the
actuating-rod and the erank-shaft of the en-
oine, substantially as desecribed.

In testimony that I claim the foregoing as
my invention I affix my signature, in presence
of witnesses, this 28th day of April, A.D.13890.

GEORGE ALDERSON.

Witnesses:

. E. HOBERG,
IIENRY A. ZUBROD,
IT. J. VOOSEN.
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