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1o aZZ whom it maay COTLCETTL:

Be it known that I, JoEN GRIME, of Minne-
apolis, in the county of Hennepin.and State
of Minnesota, haveinvented certain new and
useful Improvementsin Valve-Gears,of which
the following is a full, clear, and exact descrip-
tion.

The object of the invention is to provide
cerfain new and useful improvementsin valve
gears, whereby errors arising from the move-
ment or position of the eccentric, are readily

corrected to inSure the proper running of the

engine.
The invention consists of a connectlon be-

tween the eccentric rod and valve stem, to

correct the throw or travel of the eceentmc
by the angular movement of the eccentric at
both the forward and backward stroke.

The invention also consists of certain parts
and details, and combinations of the same, as
will be hereinafter described and then pointed
out in the claims.

Reference is to be had tothe &CGOmp&Dylnﬂ‘
drawings, forming a part of this specification,
in Whlch sn:mla,r letters of reference 1ndlcate

~corlespond1u0* parts in all the figures.

Figure1is a side elevation of the improve-
ment. Figs. 2 and 3 are similar views ot the
same in different positions. Fig. 4 is a plan
view of the same. Fig. 5 is a cross section of
the same on the line 5—5 of Fig. 1. FKig. 61s

a similar view of the same on the line 6—6 of |

Fig. 1; and Figs. 7, 8, 9, 10, and 11, are side
elevatlons of modlﬁed forms of the i improve-
ment.

The improved valve gear as illustrated in
the drawings, is for the purpose of relieving
the guide-way and slide from any undue strain
caused by the angular position the eccentric
rod assumes daring the time the engine is
running, also where the center of the valve
stem is below or above the center of the ec-
centric or engine shaft. This is shown more
particularly in Fig. 8, where the valve stem
is on a lower plane than the slide, and also
for correcting errors in the travel of the valve

caused by the angular position of the eccen-

This

tric rod or crank pin of the engine.
1 pre-

may be carried out in various ways.

50 for, however, the construction illustrated in

- Figs. 1 to 6 On the dmvmﬂ' shaft A is se-

cured an eccentric disk B, carrying the eccen-

tric strap C, connected with the eccentricrod

D, pwotal]v-connected at its forward end by

a bolt E, with a slide F, fitted to move longi-

tudmally in a suitable frmdeway (1, attached
to the frame of the engine.
On the forward end of the eccentric rod D

is secured or formed an angular arm D’, con-
' nected by a bolt H with an .-,umha,ry slide 1,
fitted to slide longitudinally in the slide F

and provided at its forward end with an oft-

set I’, connected in any suitable manner with

the valve stem J carrying the slide valve in
the usual manner.

When the main driving shaft A is runnmg,
then the throw of the eceentne is transmitfed
to the reciprocating slide F by means of the
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eccentric rod D and strap C, but at the same .

time the angular position assumed by the ec-
centrie rod E during each revolution of the
eccentric causes a swinging of the angular
arm D’,so that an aecelerated motion is given
to the aumhary slide I, the latter moving at
the same time with the slide F, on aecount
of the connection with the eccentuc rod D.
When the several parts are in the position
shown in Fig. 1, the eccentric 1s at the end of
its innermost stroke,and when the shaft now
revolves in the direction of the arrow a’, to a
quarter position, as illustrated in Fig. 2, then
a quarter travel is given to the slide F but
somewhat less movement is given to the sllde
I, as the angular position of the eccentrie rod
D retards, bV the arm D’, the movement of

| theslideT and eonsequently of the slide valve.

During the next quarter movement of the ec-
centric the movement of the slide I is accel-
erated until the half-stroke of the eccentric
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is completed, when the slide I and the slide go

I again stand in the same position with rela-
tmn to each other as at the beginning of the
stroke, and shown in Fig. 1. During the next
guarter movement of the eccentric the for-
ward movement of the slide I is again re-
tarded on account of the eccentric rod D as-
suming an angular position, as illustrated in
Fig. 3, and durmﬂ' the last quarter revolution,
the movement of the slide I 18 accelerated to

bring the slides again into their relative po-

smons shown in Fln' 1 at the completion of
the stroke. Thus, it will be seen that by a
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- fitted to travel.
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‘the valve stem J’.

very simple dewce, the error due to the an-
cgular position of the eccentric rod is cor-

rected by the auxilary slide I connected by
the angular arm D’ with the eccentric rod D,
connected with the slide I, as before de-
seribed, and in which the aumhary slide I is.
The same result can be ac-'|

complished by the device illustrated in Fig.

7,in which the eccentric rod D? is connected .

with a slide F’ held in a gunideway G” and

carrying an auxiliary slide I? connected with
The angular arm D3 of .
the eccentric rod D- extends upward in this
‘case and is pivotally-connected with the aux-

iliary slide I?, as shown. The result is the

same on the movement of the driving shaft,
the only difference being that the accelerat-
ing-and retarding movement is 1n a reverse

order.
Asillustrated in Flﬂ' 8 the eeeeutrlc rod D4

is connected with the slide T F? and its-angular
arm DS is directly connected. with the valve
- stem J? but the result is the same as above .

descrlbed in reference to the dewee 111us-
trated in Flgq 1 and 7.

As shown in Fig. 9, the eccentric rod DS is ,,

provided on itg forward end with a disk DY,

connected with the slide ¥?% in which is ﬁtted

to slide the valve stem J° formed with an ec-
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ce‘n:tri‘c strap J* fitted on the disk D7of the ec-
centric rod DE.

It will be seen that by this
arrangement the angular position of the ec-
centric rod D¢ causes achangein the position

of the disk D7 whereby the eccentric straps
J* cause a retarded or aceelerated motion of
~ the valve stem J® in the manner above de-

seribed.

As shown in Fig. 10, the eccentuo rod DB is

connected with the sllde F? and is connected
by its angular arm D? with anoblique slot JS, :
formed in 'a circular head J°® on the end of

the valve stem J8 Now, theangular position

of the eccentric rod D8 causes a shifting of
the disk J& to accelerate orretard the reﬂ'ular

' 512,956_. .

nection with the slide F*and eccentric rod D°.
As illustrated in Fig. 11, the eccentric rod

D1t is pivotally connected with a rocking arm

K, and its angular arm D' is pivotally-con-
nected with the valve stem J=

arm K by the movement of the eccentnc rod

‘D, g0 that the slide valve connected with the
_stem J3 receives its full travel, but the move-

ment thereof is corrected by the change of

position of the angular arm D™ on the for-

ward and b&ckward swinging of thearm K.
Having thus fully descrlbed my invention, I
claim as new and desire to secure by Letters

Patent—
1. A valve gear provlded with an eccentrie

rod, avalve stem separate from. the eccentric

md and a connection between the eccentric

rod and valve stem, to correct the throw of
the eccentric by the angularmovement of the

eccentriec rod, substant:al]y as shown and de-

-r-'scrlbed

-2, Avalve gearcomprising -an eecentrlc, an

ececentric md a valve stem, separate from the
eccentric rod -and a connection between the
1 valve stem and the eccontric rod of the :said
- eccentmc, g0 that the throw of the eccentrie
given to the valve stem is eorrected by the
angular movement of ‘the-eccentric rod, sub-
| -f-stant:lally as shown -and described. |

3. ‘A valve gear comprising -an -eccenfric
rod pivoted near that of its ends which is

most remote from the -operating ‘shaft,-and
having an extension at the said ‘pivot ‘end,

and a separate valve stem connected with: the

| said extension, in such manner that the ‘ex-
‘tension 1s: capable of an angular'movement in

relation to the valve %tem, substantially as

and for the purpose set fm th,

J OIIN GRIME.
Wilt;nesses..
Ep. L. SmITH,
WILLIAM WAGNER.

..mOvemelit of the stem J7 given by the con- 45

- Now, 1t will 50
be seen that rocking motion is given fo the
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