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- To a,ZZ wkom it may concern

Be it known that I, Jomax M. J OHANSON, a

- subject of the King of Sweden and Norwey,

and a resident of Cembrldﬂ'e, in the county ot
Suffolk and State of Massachusetts, have in-
vented a. new and Tmproved Valve-Gear for
Explosive-Engines, of which the following is

- a full, clear, and exact description.

IO

ThlS invention relates to a gear 1ntended es-
pecially for operating the. exhenst—velves of

| 1111]61‘11&1 COIIlbIlSthIl eIl'«T IIIGS

- lowed to open outward as contradistinguished

The principal object of the invention is to
provide means by which the valve may be al-

from inward against the cylinder-pressure and
which means, while permitting this outward
opening movement, will nevertheless hold the

- valve sea,ted with absolute firmness during the

20
‘backlash on the gearing of the cam-shaft and

30

~ driven from the engine-shaft, this cam acting
{0 hold the slide 1mn_10va,ble durlnﬂ' all periods

‘expansive period of the cycle.

A further object of the invention is to ev01d

to prevent the operetlon of the valye from ma-

terially loadmcr said sheft end the connected

parts.

These ends I attain, brleﬂy stated, by pro-
viding a slide between which and . the valve-

stem beers a link having rolling connection

with the slide and Velve-stem, said slide mov-

ing across the longitudinal axis of the valve-

stem, so that the latter will -be operated toseat
- the mlve the extent of the valve movement
| dependlno‘ upon the degree of movement of

the link from ehnement with the valve-stem

to an inclination to the stem. Said slide is op-
erated by a rocker arm or lever from a cam

- of the cycle excepting the exhaust period,

whereupon the valve is allowed to open by rea-
son of the cyhnder -pressure, assisted, if neces-
~sary, by a spring applied to start the openlncr,'

- movement of the slide.

.TI_S‘?' 5

This specification is an exact descrlptlon of
one example of the invention, while the claims

define the actual scope thereof

drawiangs, forming a part of this specification,

- in'wh uch mmﬂer cherecters of reference 1nd1—- |
“cate correSpondmo' parts in both views.
Fi o'u,re lisa sectlonel elevation of the inven-

Reference is to be had to the aceonipenymfr _

| tion, a,nd Flﬂ" 2 is an enlercred seetlon on the. -

line 2 2 of FIO" 1.
10 indicates the en ﬂlne-eyhnder, and 10’"‘ the_: o

eombnstlon-ehember thereof.
11 is the exhaust-port, and 12 the exhaust—

55

valve, this valve seating in the port and open-

ing outwa,rd QS ShOWIl

The stem 14 of the

valve is fitted in a bushing or cap 15, whichis

fastened in the exheust-chember end prowded

with an 1nwerd extension 15% serving to limit

the opening movement of the valve 12.

'60".

Formed, preferebly, integral with the en-

a'lne—fra,me is a shelf 16, which projects out

horlzonta,lly and is formed as best shown in
Fig. 1, with an inclined upper face.

the parts 16 and 17 a face-plate 18 is fastened
by means of bolts 19 or the like, these bolts

permitting a slight vertical adjnstment of the

plate 18 and said parts 16, 17, and 18 forming
a case or-inclosure for the prlnelpal parts of
the valve-operating gear.

plate 20, said plate having an inclined bottom

face eorreSpendan‘ to the upper face of the

Above
this shelf 16 is formed a shoulder 17 and to

The face-plate 18

is provided with inward extensions 18% and
between said extensions and the SlOplIlg up- .

‘per face of the shelf 16 is arranged a bed- 75

shelf 16. The upper face of the bed-plate 20

is horizontal. Seremnﬁ' in the end wall of
the face-plate 18 is an ad]ustln o-screw 21, by

plate may be regulated at will.. To effect this

regulation, it is necessary to loosen the fasten- -
ings 19, so as to permit the faee—plete to rise.

-correspondme'ly

8o
‘which the béd 20 may be moved on the shelf
16, and by this means the elevation of the bed-

Mounted on the bed-plate 20 between thef :

: extensmns 18" of the face-plate18 are a series
of rollers or other antifriction devices 22, such
{ rollers carrying a slide 23. This slide is lo-
cated in the before-mentioned case formed by

the parts 16,17, and 18, and its inward move-
ment may be reo*ula,ted by a etop 24 and ed- o

justing-screw 25 as shown. -
926 indicates a spring whlch 18 cmled eronnd

At 1ts opposnte or

outer end the slide 23 has a stem 27, with

which is eneaa*ed the forked upper end of the 100 .

90 -

the stop 24 and which- may be employed to
| start the outward or opening movement of

the slide, if . necessary.
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lever 28. Between said lever and the slide a
spring 29 bears, this spring being tightly
coiled and encir cling the stem 27. The lever
28 extends downwar rd and is actuated by the
cam 30 on the cam-shaft 31, suitably geared
with the engine-shaft 32.

The lower end of the valve-stem is fastened

- to a block 33, which slides in a vertically-ex-
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tending guideway 18" in the case 18, and be-
tween this block 33 and the slide 23 1s located
the before-mentioned link. This link com-
prises a web or body portion 34, having trans-
versely-extended concave ends 34, In said
concave ends are arranged the roller-like bear-
ings 35 and 36, said beari ings being connected
by straps 37, so as to hold them firmly en-
gaged with the link. The rollers 35 and 36
are held engaged with the slide 23 and block
33 by means of str aps 38 and 39, formed on
or fastened to the respective elements 23 and
33. DBy this means the elements 23 and 33
arc connected by the link in such amanner as
to insure the operation of the three parts with
the least possible friction, but at the same
time providing for entire strength and cer-
tainty of action.

18°indicates a socket for an oil-cup or other
lubricant, and this socket communicates with
a passage 33° in the block 33, this communi-
cation being periodical upon the reciprocation
of said block. The roller-bearing 36 has pas-
sages 36" formed therein, as shown these pas-
sages communicating with the passage 33 and
with a passage 34" in the web 34, said pas-
sage leading downward to the bearing 35.
This provides for the thorough lubrication of
the parts 33, 36, and 35, the roller 35 being
seated in a cavity in the top of the slide 23,
as best shown in Fig. 1. To enable the sur-
plus oil to escape from the locality of the
rollers 22, I provide an orifice 16* in the bot-

tom of the shelf 16, by which the surplus oil

may be drained off.

In the operation of the invention as the cir-
cular part of the cam 30 engages thelever 28 the
force of the said lever is first commumcated to
the spring 29 and the slide 23 1s moved inwaxrd
until arrested by the parts 25 and 26, this
spring 29 being of greater strength than the
spring 24. The parts 25 and 26 should be so
adjusted as to allow the slide to move suffi-
ciently to bring the link into near proximity
to alinement with the wvalve-stem; but actual
alinementshould not be permitted. The move-

ment of the slide 23 having been arrested and |

the movement of the lever 28 continuing, said
lever will close up the spring 29 and exert a
positive pressure on the slide. The valve 12
will have been seated at the end of the move-
ment of the slide, and then when the spring

29 1s closed and the positive pressure of the

lever 1s applied to the slide the valve is held
seated by a pressure which is unyielding. At
the same time there is no perceptible load on

- 05 the cam-shaft, since the circular part of the

751,293

cam will be turning against the lever. As the
rotation of the cam continues and the exhaust
period is reached the cam-pressure onthelever
28 will cease and the cylinder-pressure, acting
on the valve 12 and assisted by the spring 29,

will throw downward the sliding block 33.

Owing to the inclined position of the link and
the antifriction- mountings of the slide, the lat-
ter will be moved ou_txmrd, and the inclination
of the link to the valve-stem will be gradually
increased until the valve movement is arrested
by the extension 15" of the cap or bushing 15.
Upon the continued rotation of the cam 30
the closing movement will begin and the
above-described operations will be repeated.
Owing to the fact that the link 1s always at
an inclination to the valve-stem and the slide
is mounted to move with the least possible
friction, the instant the pressure of the lever
28 is relaxed the slide will move outward un-
der the action of the cylinder-pressure. Con-

sequently the spring 26 is not strictly neces-

sary. -1 prefer, however, to provide 1t as a
precaution. The adjustable bed 20 enables
me fo take up all wear on the parts, so as to
insure their effective operation. This wear
may also be partly accounted for by adjust-
ing the stop 24. By means of this construe-
tion it will be seen that the objects of my in-
vention are fully attained. The valve 1s not
opened against the cylinder-pressure, as 1S
usually the case in prior structures, and the
opening movement of the valve exerts on the
lever 28 and then on the cam 30 a pressure
which isin the direction of the cam-shaft, and
consequently rather than retarding the cam-
shaft in its operation my improved gear tends
to assist the movements thereof. When the
valve is closed and the link is nearly in aline-
ment with the valve-stem, the greater part of
the pressure on the valve is borne by the slide
23, but a decidedly minor portion being com-
municated to the lever 28. Qonscquentl Y,
owing to this fact and to the fact that when

the valveis closed the circular part of the cam

30 is running on the lever 28, the work of
holding the exhau&t—valve dosed mvolves Nno

_perceptlble load on the engine.

Various changes in the tmm proportions,
and minor details of my mventlon may be re-
sorted to at will without departing from the
spirit and scope thereof. Hence I consider
myself entitled to all such variations as may
lie within the intent of my claims.

Having thus deseribed my invention, I claim
asnew and desire to secure by Letters Patent—

1. In a valve-gear, the combination with
the valve, of a slide movable across the line of
movement of the valve, a connection between
the valve and slide, said connection including
a link pivoted at its ends, and means for actu-
ating the slide.

0. In a valve-gear, the combmatloﬂ with
the valve, of a slide movable across the line of

'movement of the valve, a Valve-stem a link
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pivotally connected to theslideand Velve-stem

- and means for operating the slide.

10

3. In a valve-gear, the combination with

the valve, of a slide movable across the line of
-movement of the valve, a connection between

the valve and slide, said connection including
a link pivoted at its ends, and means for actu-
ating the slide, said means for operating the
Shde 1nelnd1n0' an expansive spring bearing

between the slide and the opereting'rnelnber. .
4. In a valve-gear, the combination with
~ the valve, of a slide movable across the line of

movement of the valve, a valve-stem, a link
pivotally connected to the slideand velve-stem,
and means for operating the slide, sald means

for operating the slide comprising an-expan-

sive spring bearing between the shde end the

20

operating member
5. In a valve-gear, the. eomblnetlon w1th

the valve, of a slide movable across the line of

movement of the valve, a connection between
the valve and slide, seld connection including
a pivoted link, means for mounting the shde

such means 1nclud1n0' rolling: antifriction bear-
Ing members and means for operetlno' the

| Shde

6. In a valve- ogear, the cornbmetlon with

the valve, of a slide movable across the line of

30

movement of the valve, a connection between

the valve and slide, said connection including
a pivoted link, means for mounting the shde,
such means mclndlng rolling antifriction bear-

~ ing members, and means for operating the

Shde, said means including an expansive spring o,

- acting between the shide and operetlno' mem--

ber.
7. In a velve-ﬂ’eer, the combination Wlth

the valve, of a slide movable across the line of
movement of the valve, a connection between

the slide and valve, said connection including

a pivoted link, a Sprinﬂ' pressing the slide in
one direction, and means for: operetlnﬂ' the

~ slide in the other direction.

~ one direction, and means for operating the
slide in the other direction, the means for.
operating the slide including an expansive

50

‘8. In a valve-gear, the combination with

~the valve, of a slide moveble across the line of
‘movement of the valve, a connection between

the slide and valve, said connection including
a pivoted link, a spring pressing -the slide in

spring actuated between the shde end the
operetmw member. .

3'!'

- 9. In a Velve oear, the COIl’lblIl&thIl with -

the valve, of a slide movable across the line of

movement of the valve, a connection between

the valve and slide, snch connection including
a pivoted member, means for mounting the

slide, such means 1neludln0' antifriction roller-

beerlnﬂ' devices, end means for operating the

slide.
10. In a valve- gear, the combination with

55
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the valve, of a support, a bed adjustable there- -

on for the purpose specified, aslide mounted on

the bed, a connection between the slide and

valve, such connection including a pivoted
‘member, and means for operating the slide.

11. In avalve-gear for internal-combustion
engines the combination with the outwardly-

opening exhaust-valve, of a pivoted link hav-
-ing connection with the valve, and means for

varying the inclination of the link with re-

nected therewith, a slide also having connec-

erating the slide.

18, In a Velve—e'eer the eornblnetlon Wlth_

70

| spect to the line of movement of the valve, L
‘whereby to operate the valve.
12. In avalve-gear for internal-combustion.
‘engines, the combination with the outwerdly—.
opening exhaust-valve, of a pivoted link con-

75

tion with the hnk and movable across the line . “

of movement of the valve, end means for. op-. 80

the valve, of eplvoted link having connection -
therewith, and means for varying the incli-

nation of the link with respect to the line of -
‘movement of the valve, said link comprising

a web or portion having concave ends, bear-
ing-rollers placed in said ends, and means for

_ holdlno‘ sald rollers in operative position.

14. In a valve-gear, the combination with

90 -

the valve, of a slide, means for mounting and

operating the slide, and a connection between

the slide and Va,lve, said connection including

ends, bearing-rollers placed in said ends,

means for hOldlIlﬂ‘ the rollers engaged Wlth
| the link, and - means for holding one roller

'a link which comprises a web having concave

engaged with the slide and- the other roller -

Wlth the valve connection.
In testimony whereof I'have Swned my name

100

to this specification in the- presence of two sub-

scribing witnesses.

JOHAN M. JOHANSON.

Witnesses: |
Cmartes E. ANDL‘RSON

Orar MYHRER.
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