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the arms q, and Li, to a position perpendicu 
lar to the valve seat. The pulleys u, u, are 
placedon fixed axles secured to the frame G. 
F is an annular plate or open arm, en cir 

cling the arm L., and hung to SWing upon 
a stud m, which is secured in a fixed frame 
G, attached to the side of the steam chest; 
the axis of the Said stud being paralel With 
the rockshaft B, and in the Same plane, 
perpendicular to the Valve seat, as the axis 
of the rockshaft. At the opposite point in 
the said plate or arm F, to Where it is hung 
upon the stud m, the Said plate or arm has 
attached to it by a pin p, a Small swinging 
piece H, which has its upper end formed 
with two corners orpoints r, r”, and Whichis 
attached at its lower end by a pins, to the 
rod J, which is connected with the contri 
vance through Which the motion of the 
valves is to be derived from the main shaft 
of the engine. An eccentric maybe used for 
this purpose. The distance which the piece 
H is permitted to swing is limited by the 
form of the slot Which is made in it to re 
ceive the arm F. 
The operation of the Valve gear to open 

and close the Valves I, II, for the induction 
and cutting-off of the steam is as follows: 
The rod J, gives a swinging movement to 
the open arm F; but as the rod moves in 
either direction, it moves the piece H, on the 
pin p, before commencing to move the Said 
plate or arm, moving the Said piece H to the 
position relatively to the said plate or arm 
shown in black outline in Fig. 1, as it conº 
mencesto move to the left, and to the other 
position as it commences to move to the 
right. During the first part of the Swinging 
movement of the open arm F, the arm Li, the 
rockshaft B, and the valves I, I are station 
ary; and the arm L., is kept by the spring 
v, in a position perpendicular to the Valve 
seat in Which position the induction valves 
are both closed. As the upper point rº, or 1”, 
of the piece H, comes in contact With the toe 
g-which always occurs at the commence 
ment of the stroke of the piston or just be 
fore that if the Valves have any lead as they 
always should have,-the arm L., is caused to 
move with the plate or arm F, till the said 
point by reason of the radius of the Open 
arm F, being greater than that of the arm L., 
Works clear of the toeg, and allows the arm 
L to be drawn back to the perpendicular 
position before mentioned, by the spring v, 
thus closing the Valve, and cutting of the 
Steam with What is known as a tripping mo 
tion. It is obvious that the farther the toe 
g, is projected beyond the extremity of the 
arm L. the greater distance Will the Said 
arm Libe moved before the toe escapes and 
the valve trips and vice versa; and hence by 
adjusting the rod j, to project the toe less or 
more, the steam may be cut of earlier or 
later in the Stroke of the engine, and the 
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cutting-off may be made to govern the en 
gine by connecting the rod j, With algov 
ernor. Fig. 1 represents in black outline 
the rod J, and arm F, moving in the direc 
tion of the black arrow and the point ", of 
the piece H, in operation on the toe g, the 
movement not having been continued far 
enough for the toe to escape. In the same 
Fig. 1, the arm Lis shown in red outline as having moved to the perpendicular position 
after the escape of the toeg, and the arm L. 
returning to operate on the toe g, With the 
point ", uppermost or in the Opposite con 
dition to that shown in black outline. The 
rocking piece H, is for the purpose of pro 
viding for giving a lead to the Valve and it 
can be constructed or adjusted So that each 
of the points r, r', shall come into contact 
with the toeg, at the proper time to give the 
required lead. When the induction Valves 
are Worked independently of the eduction 
valves, as described, the eccentric for Work 
ing them maybe set almost coincident with 
the cranks or only suficiently in advance to 
give a lead to the Valve, and then the cutting 
off of the steam maybe caused to take place 
at any point nearly up to the end of the 
Stroke. 
With this valvegear, the education valves 

may be operated by the Same eccentric as 
the induction Valves. This operation may 
be efected by substituting for the stud m, a 
rockshaft With a connection therefrom to 
the exhaust valves and securing the arm F 
to the said rockshaft, and either driving the 
whole by the rod J, applied as described or 
by a rod otherwise applied to move the rock 
shaft m., but it is obvious that to work the 
eduction valves by the same eccentric, the 
eccentric must be set at right angles to the 
piston or thereabouts. This arrangement 
of the eccentric it may seem at first Would 
compel the cutting of of the steam Within 
half Stroke or el se the Working under a full 
head of Steam. This however is not neces 
sarily the case, if the motion is given bythe 
rod J, as the friction of the exhaust Valves 
Will be suficient to hold the open arm F, sta 
tionary during the first part of the return 
of the rod J. Which commences at half 
stroke; and the toe g, may be adjusted so 
that it Will not escape from the piece H, till 
said piece has been turned partly over by 
the action of the rod; and as the movement 
of the eccentric rod is at that time very slow 
(the eccentric having but just passed its 
center), and the movement of the piston is 
very rapid (being just past half Stroke) as 
much as two-thirds of the stroke of the pis 
ton may be completed before the toe g, es 
capes and allows the Valve to trip and 
cut off. 
This is perhaps the first Valve motion 

Which permits of the tripping of the Valves 
to cut of beyond half stroke, when a single º 

70 

75 

80 

85 

90 

95 

100 

105 

110 

1.20 

125 



0 

20,768 3 

eccentricis used, to work the induction and I claim as new and desire to secure by Let 
eduction Valves. ters Patent, is:- 
To apply the invention to puppet Valves, The arrangement of the Swinging plate 

all the Same parts may be used, With the or open arm F, With its two pointed Swing 
exception that diferent connections are re- ing piece H, or equivalent, substantially as 
quired from the cam-yokes to the Valves. described, in combination With the single 
The motion of the cams C, C, Will prevent rockshaft B, its arm L., and movable toe g, 
the Slamming of puppet Valves without to operate the two induction Valves as de 
using dash-pots. scribed. 

I do not claim the use of a sliding toe like JOHIN F. ALLEN. 
g, applied to the arm of the Valve rock- Witnesses: 
shaft but W. TUSCH, 
Having thus described my invention, What W. HAUFF. 
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