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To_all whom. it may coficern:
Beit knownthatI, WiLLiam RoBERT Dow,
a citizen of the United States, residing at
-Boulder Creek, in the ‘county of Santa Cruz
5 and State of California, have invented a new
“and useful Valve-Gear, of which the follow-
'lngris a specification. R
- This invention relates to valve-gears par-
ticularly adapted foractuating the sTi_de-valve
to of a locomotive-cylinder, and is designed. to
insure the proper lead of the valve in full
gear as'well as In mid-gear. - .
_"The precent invention has been especially
. designed to improve the Walschaert link-mo-
15 tion, wherein the shifting of the fulecrum of

the combination-lever in the direction of the
movement of the slide-valve to vary the lead *

- of the valve produces too great a lead in full
gear, and therefore it is an important object

-20 of the fpjre'sent. inventisn to offset the surplus

lead of the valve occasioned by shifting the
fulerum of .the combination-lever by the fa-
dius-rod, so as to obtain the desired increase

‘n lead in full gear and also obtain the proper-

25 lead in mid-gear. .. To accomplish this ob-
ject, it is proposed to shift, the fulerum of the

- combination-lever at right angles to the di-
‘rection of the shift occasioned %y the radius-
rod in such a manner as to decrease the throw

30 of the combination-lever to a predetermined
extent and to counteract or.offset the usual | fr

/increaseé in lead occasioned by the shifting of
the fulerum of the combination-lever in the
-direction of the movement of the slide-valve.

35  With these and other objects in view the
" present invention consists in the combina-
tion and arrangement of parts, as will be
hereinafter more fully described; shown in
the accompanying drawings, and particu-

40 larly pointed out in the appended claims, it
being understood that changes in the form,
‘proportion, size, and minor,details may be

- made within the scope of the claims without
departing from the spirit or sacrificing any of

.

.45 the advantages of the invention.

In the accompanying drawings; Figure 1 is

a side elevation of the Walschaert link-nio-
tion having the improvements of the present
invention included therein. - Fig. 2 is an en-

50 Jarged detail cross-sectional view on the line

'Earts 0

220fFig. 1. “Fig. 3 is a cross-sectional view
on the line 3 3 of Fig. 2. Fig. 4 is a detail
perspective view of the shiftable cam for
shifting the position of the fulerum of the
combination-lever. Fig.5is a detail perspec- 5c
tive view of the bracket member which is
shifted by the cam. Fig. 6 is a diagrammatic
view illustrating the principle involved in the
present invention. Figs. 7, 8, and 9 are de-
tail -views illustrating different positions of 6o
the shiftable cam for shifting the fulerum of
the combination-lever.

Like chatacters of reference designate cor-
responding parts in eéach and every figure of
the drawings. - . . 63

To illustrate the application and operation .
of the present improvement, the . essential -
the Walschaert link-motion have

een shown in the accompanying drawings, -
wherein 1 designates a piston-rod having a .70
cross-head 2 working between the upper and -
lower guide or frame bars 3 and 4. In rear
of the cross-head is the usual crank-arm 5,"
which is driven from the cross-head by the
usual connecting-rod 5. The usual slide- 7 5
valve is shown at 6 and is provided with ar
ordinary valve rod or stem 7, having its rear
end provided with a slide-block 8, working in
the channeled upper portion 9 of the bracket
10, supported upon the top of the upper 8o
ame-bar 3 in substantially'the usual man-
ner. The combination-lever 11 has-its up-
per end pivotally connected to the slide 8 by -
& pin 12, projected laterally from the slide,
while the lower end of tHis lever is opera- 8y
tively connected to the cross-head 2 b~ a
pendent arm 13, rigid with the cross-head and
a link 14, pivotally connected at its opposite
ends to the lower ends of the arm 13 and the
combination-lever, respectively. In rear of co
the combination-lever is the usual upstand--
ing link 15, having an intermediate fixed
pivot 16, carried by a bearing. or bracket 17,
which is in turn supported upon a standard - -
18, rising from the combined frame and guide o3
bars 3 and 4. This link carries the usual
saddle-block 19, to which is connected- the
radius-rod 20, the forward end of the latter
being connedted to the combination-lever in
accordance with the present invention, as 100
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“the upper end thereof and extending into the |

15

20

" catory movement ‘to the slidesvalve 6: -In’

- 25

20, which is connected to the fulcrum 27 and’
. also ifq- the-link 15:by means of the saddle- |
- block: 1

- link will impart:an endwise movement to the.

.40
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‘that of the ordinary Walschaert link-motion

35

'cxf'eusirii;': the lead infull: gear’ produces a |
*-longer le

_crum 27°by shifting thelatter vertically ot at
. right .angles to: the movement:of said ful~;
- crunl.. Lo obtain .this feature; the fulcrum:

combination-lever 11 is provided with a lon- .

. gitudinal. slot 28 tc receive the fulerum-pin
~-and permit of the!latter being slid. therein.

.works in the:slot of the combinationlever,

will be hereinafter described. . For rocking
the link 15 there is the usual éccentric rod 21.
The saddle-block 19 is shifted upon the. link
15 iy the usual manner by the tumbling-shaft
22, which carries a crank-arm 23, there being
a link 24 (shown in dotted lines in Fig. 1)
extending between the crank-arm 23 and the
saddle-block, and the tumbling-shaft is con-
trolled in: the usual mapner:by means of the’
crank-arm 25, rising from the shaft, and the
connecting-rod 26, pivotally connected to.

cab of the engine and connected to the re-
versing-lever in the usual manner. ... .-

As thus far described “the construction is
and operates as follows: The combination-le~
ver 11 .is:.swung upon-its fulerum 27 through'
its connection wit the;cross-head of the pis--
ton-rod, so as-to impart. the desired recipro-

addition toits swinging-movement the com-
bination-lever. dlso -has abodily movement
occasioned by the shifting of-the fulerum 27
in the direction of thie movementof the valve
by the endwise:movement of the radius-rod’

‘the link: being: oscillated: tupon its
port. 16 by means .of ‘the eccen=:

osition midway bétween:the'end of the:
-there will be no endwise moverient

’ radius-rod 20." Hence the fulcrum 27
will ‘remain. stationary in mid-gear;. - Upon,
shifting the saddle-block to-either side of the |
center of the link 15 for increased speed said

radius-rod 20,°and.tHerefore the fulerum:27"
will-be reciprocated in‘the direction of the'|
movement of. the -valve 6 -'simultaneously-
with ‘the swinging movement of ‘the combi=
nationi-lever. 11, wherefore ‘the :bodily: move- :
ment imparted 'to the lever-is also imparted
to theslide-valve 6 ‘in addition:to the move-
ment oceasioned by:the swinging of the lever,

ment. for-the valve, whichl inere
thereof. :To have the:proper.déad in.;
gear,. the. Walschaert- arrangeniént “for  in--

'he';;l_e.ad-

yad-than 18! esséntial for the best re-
sults, .and to;overcome; this objection I pro-:
Fose .to- reduce: or neutralize the. increased
ead occasioned by the movement of the ful-

27 is formed in:the nature of a’pin-and the

An antifriction roller or sleeve 29 is carried
by that portion of the fulcrum:pin 27 which

BEST AVAILABLE COF

while the other end of-the pin projects in
front ‘of the lever and loosely pierces the
lower end of & link 30, the rear side of the
lower end of the link being provided with &

slof or opening 31 to receive the forward end 70

of the radius-rod 20, which is pierced by the
fulerum 27, so'as to be pivotally connected
therewith. -~ Tlie upper end of the link 36 is

“pivotally hung from an inverted substan- -

tially L-shaped bracket 32, the substantislly 75
horizontal arm 33 of which loosely pierces
the link-to pivotally connect the latter there-

‘1o, while the upright arm or member 34'of the

bracket, works vertically in a- guide\vay 35,
formed in.the upper portion of the station- 8o

‘ary bracket 10 ‘and in rear of the valve-slide

8. In rear of the movable bracket .the sta-
tionary bracket is provided with a substan-

-tially horizontal open-énded guideway '36 for

the reception of a shiftable cam-block 37, 85

‘which is provided. with a substantially V-

shaped slot 38, in which is received & pin or -
projection 39, carried by the upright arm 54
of the movable bracket and provided with an

‘antifriction-sleeve 40. A rod 41 is pivotally go

connected to the rear end of the slidable cam

|37 and has itsTear end pivotally connected to
‘the crank 25 of the tumbling-shaft 22, as at .
42, ‘whereby the cam 37 is simultaneous}

p 3 t | shifted with the shifting of the saddle-block. gg
.. If the saddle-block 19 be shifted-T

19 upon thelink 15. - When in mid-gear, as
shown in Fig. 7, the pin or projection 39 of
the movable bracket 32 is at the bottom of

‘theslot 38 in the cam-block 37, which is the
lowermost position of the pin 39, and ¢onseé- voo

quently the lowermost position of thefulerum
27 at the lower end of the slot 28 of the com-

‘bination-lever 11.. - Upon moving the revers-
‘ing-lever ahead the shiftable cam 37 will be
‘moved in the direction of the arrow on Fig. 7, 105

whereby the pin 39 will be moved vertically
by the réar portion. of the lower wall of the
slot 38 until 1t reachies its highest position at
the rear end of the slot. As the pin 39 is

moved upwardly-the bracket 32 and the link 110 -
- 30-will be moved therewith, whereby the ful-- =
. thereby ' producing a:longer pathiof move-| dy

erum 27 will also be moved upwardly in the
stot 28, which decreases the throw of the com-"

| bination-lever. - It will here- be explained

that this upward shifting ‘of the fulerum 27
does mnot-interfere "with its reci rocatory
movement under the influence of the radius- .

rod 20, for the reason that the link 30 is piv:
‘otally hung from the movable bracket 32;-

and therefore permits of the necessary recip- 120
rocation of the fulcrum 27. “When the lever :

is reversed, the-shiftdble cam 37 is of course -
‘moved in the opposite direction, as indicated
by the-arrow in'Fig. 9, thereby drawing the -

ki

pin 39 to the bottom of the slot 38 and then 1 25 -
elevating the pin in the forward portion of -

the slot as the lever passes rearwardly be-
. f?ond mid-gear, the fulcrum 27 of course fol- -

owing the movement of the pin 39. C
- In explanation of the result attained by 130
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shifting the fulerum of the combination-lever
at substantially right angles to the direction
of its reciprocating movement reference will
be had to Fig. 6 of the drawings, wherein it
will be assumed that the radius-rod 20 is at
the center of the link 15, in which position
there will be no reciprocation of the fulerum
27, and therefore the movement of the valve
will be determined by the extreme positions
@ and &’ of the upper end of the combination-
lever 11, as indicated by the full-line position
thereof.  When the radius-rod' 20 is shifted
to either side of the center. of the link15, an
endwise movement will be imparted to the
radius-rod and the fulecrum 27 will be in turn
reciprocated—say, for instance; from the
point 27° to the point 27*-—the movement of
the valve then corresponding to the distance
between the positions b and b’ of the upper
end of the combination-lever.  The move-

ment ‘of the valve through the distance b b’ |
produces :too. great-a lead of the valve; but-
this is offset by the shifting of the cam 37,.

which elevates the fulerum 27 from the lower-
most-end -of the :V-shaped slot in' the cam,

and:while the slidable movement of the ful--

crum. is the sane as before, as indicated at

27¢ and 27¢, the fulerum - pin having been.

shifted upwardly through the slot in the com-
bination - lever the throw of the lever has
been proportionately reduced; as indicated
by the points ¢ and ¢/, thereby reducing the
movement of .the valve and producing the
most effective lead thereof. R
From the foregoing description it will be

understood that the application of the present |

invention to the Walschaert gear does not

«change the principle and operation of the lat-

ter in any manner whatsoever, as the swing-
ing link 30 permits of the usual reciprocation
of the fulcrum of the combination-lever; but-
thefulcrum of the combination-leverisshifted
longitudinally upon the lever to increase and
decrease the throw thereof in such a manner
as to neutralize the excess movement of the
valve occasioned by the reciprocation of the
fulerum.. Moreover, the cam 37 is normally
stationary and may be connected directly to

. the tumbling-shaft for simultaneous shifting

50
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with the shifting of the saddle-block to shift
the radius-rod. : S '
. Having fully described the.invention, what
is claime(g{ is— S , :
1. In a valve-gear, the combination of a
slide-valve and its rod, a piston-rod, a lever
connected at opposite ends to the valve-rod
and the piston-rod and having an intermedi-
ate movable fulerum, a radius-rod connected
to the fulcrum for moving the same, and
means. to reduce the increased movement of
the valve occasioned by the movement of the
fulerum in changing from mid-gear toward
full gear. .
2. In a valve-gear; the combination of a
slide-valve and its rod, a piston-rod..a lever
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connected at opposite ends to the valve-rod
and the piston-rod and having an intermedi-
ate movable fulcrum, a radius-rod connected
to the fulcrum for moving the same, and

.means to shift the fulcrum longitudinslly of

the lever.
- 3. In a valve-gear, the combination of a

slide-valve and its rod, a piston-rod, & lever

connected at opposite ends to the valve-rod
and the piston-rod, an intermediaté fulerum
for the lever, means to reciprocate the ful-

70

75

crum and means to shift the fulcrum in the _

longitudinal direction of the lever.

4. A valve-gear having a lever, means to
reciprocate the fulecrum, and means to shift
the fulerum transversely io the direction of
its reciprocating movement. ’

5. A valve-gear having a lever, means to.
bodily reciprocate the lever in the direction

of its swinging movements, and means to
shift the fulerum of the lever longitudinally
of the latter. - )

6. A valve-gear having a lever provided:

with a longitudinal slot, a fulerum shiftable
in the slot, and means to reciprocate the ful-
crum transversely of its shiftable movement.

7. In a valve-gear, the combination of a

slide-valve and its rod, a.piston-rod, a lever

connected at opposite ends to the valve-rod
and the piston-rod and provided with an in-
termediate longitudinal slot, a fulcrum lo-
cated in the slot, means to shift the fulerum
longitudinally of the slot, and means to re-
ciprocate the fulcrum transversely of its
shiftable movement. - '

8. In a valve-gear, the combination of a
slide-valve and its rod, a piston-tod, a lever
connected at opposite ends to the valve-rod
and the piston-rod, an intermediate fulcrum
for the lever, a cam to shift the fulerum in
‘the longitudinal direction of the lever, and
means'to réciprocate the fulerum transversely
of its shiftable movement. ’ o

9. In a valve-gear, the combination of a
slide-valve and its rod, a piston-rod, a com-
bination-lever connected at opposite ends to

“the valve-rod and the piston-rod, an inter-

mediate fulerum for the combination-lever,
means for reciprocating the fulerum in the
direction of movement of the valve, and
means for shifting the fulerum longitudinally
of the combination-lever.

10. In a valve-gear, the.combination of a
slide-valve and its rod, a piston-rod, a com-
bination-lever connected at opposite ends to
the valve-rod and the piston-rod, an inter-
mediate fulerum for the combination-lever,
a link fulerumed intermediats of its endsx, an
eccentrie rod connected to the link, a vadins-
rod extending between the link and the ful-
crum. of the combination-lever, and means
to shift the fulcrum longitudinaliy of the
combination-lever, ~

11, dn a valve-gear, the combination of a
slide-valve and its rod, a piston-rod, a com-

90
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‘bination-lever connected ab.opposite ends to

" the valve-rod and the piston-rod,-an inter-

mediate fulcrum- for the combination-lever

_"which 1s shiftable Jongitudinally thereon; a
+5 ;swinging link supporting the fulcrum, a ra-
dius-rod “connected to -the link, a slidable
~bracket havi

_'means to shift. the ‘moyable bracket -and

thereby shift the falerura -, - -

1o

12.'In a valve-gear, the 'Qoinbfﬁét{on of a

. -glide-valve-and its rod, a pistdn:tod, & com-
-, bination-lever connected. at opposite ends to

. with a longitudinal slot, a fu
- able in thé slot of the'l
© oné ‘sidé thereof, a.
- connected to the pro

- and theréby shift.the fulernm.i

- +.14.In a yalve-gear, th

the valve-rod and the piston-rod; a fulerum

- for thelever which is shiftable longitudinally

] ving.

b, erum, a hovable bracket to which. the link is

e Ewota]ly:bonnected, and & shiftable member: |
h

thereon, a swinging link supporting the ful-

aving an‘inclined slot, the movable bracket
aving.a projection entering.the slot to move

o the bracket under the; influence. of ‘the . in-

13. In a valve'gear, the combination with

) slide-valve and its rod; a piston-rod, a com-
‘bination-leyer connected at opposite ends to
~the valve-rod and the piston: and..provided

lerum-pin: slid+:

swinging link pivotally
| t¢ jﬁ,qtejd. ortion of the ful-
crum, & substantially. .L-shaped..movable.

- bracket having the link pivotal ¥ swung from:
- one arm thereof, the opposite.arm being pro-.

- vided with & lateral projection, and a shift-
. _able member having an: inclined slot receiv=
35 ing the projection-of the bracket to shift the

latter by movement of ~the slidable membar-

the combination-lever." ., .

¢ combination with"

a slide-valve and 1ts rod, a piston-rod, a com-
bination-lever connected ut:opposite ends to

" the valve-rod and the piston-rod; a fulcrur-

adjustable longitudinally upon:the lever, an
- oscillating link; a radius-rod extending be-
tween the link and the. fulerum to’ recipro-.-
- cate the latter, transyersely of the:lever, a |

tep st

the link pivoted thereon; and !

and. projected at -

R .
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‘the bracket.and connected to the fulerum of |
the lever tosupport the same, a.shiftable cam
tomove the bracket,.a tumb shaft, means so
:connecting ‘the ‘tumbling-shaft and -the. ra-.-
-dius-rod to shift.the latter upon tie oscillat- . |
ing link; and a connéction betwoeen the tum-
{‘bling-shaft and the cam to*simultaneously

| shift the lqtter with thg shif-tix_).g of 1311@_1‘9;di\1$f 55

Tod. . A :
+ 15, In a valve-gear, the combination with

-a slide-valve and its rod and a piston-rod, of -

- stationary bracket having a pair of guide>",
ways extending in the direction. of niove- 6¢
cated between and &t substantially right an- .
gles to: the' first - mentioned ‘guideways, o

« e =

‘one- of the pair of ghideways and, avather "
-slide working in the other giideway and con- :

~hung from the overhanging’ member-of the?
movable bracket, a combination-lever con-
nected,to the slide of the valve-rod and to

link and working in the slot of thé lever, an.
oscillatinglink, a raditis-rod extending’ from
-the oscillating link to the'swinging link, the .

“movable bracket having a projection work-. .

shaft, means connectitig the tumblingshaft

tween the slotted slide and the tumbling--

o In testimony that Ielajm the foregeing as”
my own Ihave hereto afiixed my signature
in the presence of two wittesses, o
s s WILLIAM ROBERT, DOW.

oo Witnesses: R R
T WOB PeeRy,

St MUBrasoss

shiftéﬁﬁle bm(ﬁcet, a link i}:ivofai}j%‘éa.'rriéé by -

.ment of the valve and another guideway lo- .70

bracket-movahle longitudinally.in ‘the latter - b

guideway -and haviig an arin overhanging 65
. the top of the stationary bracket, a slide/hav= =
| Ing a substantially V-shaped slot. working in,

nected to the valve-rod, a_swinging link 70

“the piston-rod and provided with a Jongitu- -
i dinal slot, a fulcrum carried by the Swinging. 75

‘ing in the slot of the slotted stide, & tumbling 8o

s with the radius~rdd to shift the Tatter upon
h-the ~oseillating link, and ‘a eounettion he--

sshaft; ~ ' : 85



