(No Model.) . A : 2 Sheets—Sheet 1,
o J. GRIME. ‘

: ‘ | VALVE GEAR.
No. 512,958, ‘ Patented Jan. 16, 1894,

/// /\
\\4&

...............




(No Model) - | 2 Sheets—Sheet 2.
J. GRIME.
VALVE GEAR.

No. 512,956.  Patented Jan. 16, 1894,

7

@J%&% . | | %Wb&\

. " -ATTORNEYS.

THE NATIONAL LITHOGRARHING COMPANY.
WASHINGTON, B. €.




I0

15

20

25

30

35

40

45

- UNITED STATES

Patent OrFrice. -

JOHN GRIME, OF MINNEAPOLIS, MINNESOTA.

VALVE-GEAR.

SPECIFICATION forming part of Letters Patent No. 512,956, dated January 16,1894,
Applicationfiled April 17,1893, Serial No, 470,686, (No model.)

To all whom it may concermn: ,

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

The object of the invention is to provide
certain 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 connection be-
tween the eceentric rod and valve stem, to
correct the throw or travel of the eccentric
by the angular movement of the eccentric at
both the forward and backward stroke.

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

Reference is to be had tothe accompanying
drawings, forming a part of this specification,
in which similar letters of reference indicate
corresponding parts in all the figures.

Figure 1 is a side elevation of the improve-
ment. Figs. 2 and 3 are similar views of 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. Fig. 6is
a similar view of the same on the line 6—6 of
Fig. 1; and Figs. 7, 8, 9, 10, and 11, are side
elevations of modified forms of the 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 during 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-
tric rod or crank pin of the engine. This
may be carried out in various ways. I pre-

so fer, however, the construction illustrated in
Figs. 1 to 6. On the driving shaft A is se-

cured an eceentric disk B, earrying the eccen-
tric strap C, connected with the eccentric rod
D, pivotally-connected at its forward end by
a bolt E, with a slide F, fitted to move longi-
tudinally in a suitable guideway G, 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 auxiliary slide I,
fitted to slide longitudinally in the slide F
and provided at its forward end with an off-
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 running,
then the throw of the eccentric is transmitted
to the reciprocating slide F by means of the
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eceentric rod D and strap C, but at the same .

time the angular position assumed by the ec-
centric rod E during each revolution of the
eccentric causes a swinging of the angular
arm D’,so that an accelerated motion is given
to the auxiliary slide I, the latter moving at
the same time with the slide F, on account
of the connection with the eccentric rod D.
When the several parts are in the position
shown in Fig.1,the eccentric is at the end of
its innermost stroke,and when the shaft now
revolves in the direction of the arrowa’, to a
quarter position, ag illustrated in Fig. 2, then
a quarter travel is given to the slide If, but
somewhat less movement is given to the slide
I, as the angular position of the eccentric rod
D retards, by the arm D’, the movement of
theslide I and consequently 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
is completed, when the slide I and the slide
I again stand in the same position with rela-
tion to each other as at the beginning of the
stroke, and shown in Fig.1. During thenext
quarter 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 during the last quarter revoluation,
the movement of the slide I is accelerated to
bring the slides again into their relative po-
sitions shown in Fig. 1 at the completion of
the stroke. Thus, it will be seen that by a
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very simple device, the error due to the an-
gular 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 F, as before de-
seribed, and in which the auxiliary slide I is
fitted to travel.
complished by the device illustrated in Fig.

7,in whieh the eccentric rod D? is connected -

with a slide F’ held in a guideway G’ and
carrying an auxiliary slide I? connected with
the valve stem J'.
the eccentric rod D? extends upward in this

case and is pivotally-connected with the aux--

iliary slide T?, 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 ih a reverse
order.

As illustrated in Fig. 8'the eccentric rod D*
is connected with the slide F? and itsangular
arm D? ig directly connected with the valve
stem J* but the result is the same ‘as above
described in reference to the device illus-
trated in Figs.1 and 7. ,

Asshown in Fig. 9, the eccentric rod D® is
provided on its forward end with a disk D7
connected with the slide 3 in which isfitted
to slide the valve stem J® formed with an ec-
centrie strap J* fitted on the disk D7 of the ec-
centric rod D% It will be seen that by this
arrangement the angular position of the ec-
centric rod D% causes achangein the position
of the disk D’ whereby the ececentric straps
J* cause a retarded or accelerated motion of
the valve stem J® in the manner above de-
seribed.

As shown in Fig. 10,theeccentric rod D8 is
connected with the slide F* and is connected
by its angular arm D® with an oblique slot J5,
formed in ‘a circular head J° on the end of
thevalvestem J% Now,theangularposition

of the eccentric rod D® causes a shifting of
the disk J°to accelerate orretard the regular

The same result can be ac-

The angnlar arm D? of .

nection with the slide F* and eccentric rod D
As illustrated in Fig. 11, the eccentrie rod
D ig pivotally connected with a rocking arm
K, and its angular arm D®¥ is pivotally-con-
nected with the valve stem J2
be seen that rocking motion is given to the
arm K by the movement of the eccentric rod
D50 that the slide valve conneeted with the
gtem J® 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 backward swinging of the arm I,

Having thus fully described my invention, I
claim as new and desire to secure by Letters
Patent—

1. A valve gear provided with an eccentrie
rod,avalve stem separate from the eccentric
rod, and a connection between the eccentric
rod and valve stem, to correct the throw of
the eccentric by the angularmovement of the
eccentrie rod, substantially as shown and‘de-
seribed. ‘

-2, A valve gearcoinprising -an eccentric, an
eccentrie rod a valve stem, separate from the

eecentric rod ‘and a-connection between the

valve stem and the eccentric rod of the :said
eccentric, so that the throw of the eccentric
given to the valve stem is corrected by the
angular movement of ‘the-eccentric rod, sub-
stantially -as shown-and -described.

3. A valve gear comprising -an -eccentric
rod pivoted near that of its ewds 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 s capable of an angular:movement in
relation to the valve ‘stem, substantially as
and for the purpose set forth.

JOHN GRIME,

Witnesses:

Ep. L. SMITH,
WILLIAM WAGNER.

movement of the stem J?given by the con- 45

Now, it will 50
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