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UNITED STATES PATENT OFFICE. 
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To all thom it may concern. 
Be it known that I, Syil TH. H. Hu NTER, 

a citizen of the United States, residing at 
Memphis, in the county of Shelby and State 
of Tennessee, have invented certain new and 
useful Improvements in Power-Actuated 
Valve-Gear-Operating Mechanism; and I do 
hereby declare the following to be a full, 
clear, and exact description of the invention, 
such as will enable others skilled in the art 
to which it appertains to make and use the 
Sle. -- 

This invention relates to improvements in 
valve gear's for locomotives and more par 
ticularly to power actuated operated means 
for controlling the valve gear. 
The primary object of the invention is to 

provide means for controlling the valve 
gear, easily, reliably and quickly, and to this 
end there is provided a cylinder, piston, pis 
ton rod carried by the piston and operatively 
associated with the reach rod, a valve to con 
trol the motive agent for reciprocating the 
piston and a lever and rod, and rods opera 
tively associated with one another, the pis 
ton rod and the valve and arranged so that 
by oscillating the lever the piston may be 
moved in either direction to bring about cor 
responding movement of the reach rod. 
An important object of the invention is 

to provide novel means to support, the rods 
or links which connect the valve stem with 
the piston rod, said means serving to brace 
the operating mechanism generally and act 
ig as a stop to limit the movement of the 
mechanism and insure its proper operation. 
Another object is to improve operating 

ineans for valve gears so as to render them 
more practical, simple as to construction, 
easy to operate and efficient. 
The above and additional objects are ac 

complished by such means as are illustrated 
in the accompanying drawings, described in 
the following specification and then more 
particularly pointed out in the claims. 
With reference to the drawings, wherein 
have illustrated the preferred embodiment 

of my invention as it is reduced to practice, 
and throughout the several views of which 
siliilar reference numerals designate cor 
responding parts. Figure 1 is a side eleva 
tion of any improved device. Fig. 2 is a top 
plan view of the valve showing a portion 
(of the operating means therefor and the top 
plate of the valve casing removed, Fig. 3 
is an enlarged longitudinal sectional view 
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taken on line 3-3 of Fig. 2, Fig. 4 is a cross 
Sectional view taken on line 4-4 of Fig. 2, 
Fig. 5 is a horizontal sectional view taken on 
line 5-5 of Fig. 3, Fig. 6 is a vertical sec 
tonal view taken on line 6-6 of Fig. 1. Fig. 
7 is a detail fragmentary longitudinal sec 
tional view taken on line 7-7 of Fig. 1. Fig. 
S is a detail end elevation of the cross head, 
and Fig. 9 is a detail sectional view of one 
of the cylinder heads. 

Referring to the drawings by characters 
of reference. 1 designates the reach rod of 
reversing locomotive valve gear, not shown, 
and 2 the slide block or cross head recipro 
cally mounted upon spaced parallel guide 
rods 3. The guide rods 3 are carried by and 
extend outwardly from one end of an elon 
gated cylinder 4. 1. 

Reciprocally mounted within the cylinder 
4 is a piston 5 carrying the ordinary piston 
rod 6 which rod 6 extends outwardly 
through one end of the cylinder 4 and is se 
cured to the cross head or slide block 2 at its 
outer end. The piston 5 is normally posi 
tioned centrally of the ends of the cylinder 
4 and is arranged to be moved in either di 
rection from its normal position, by the ad 
mission of motive agent upon either side 
thereof through pipes 7 and 8 which are 
connected with the ends of the cylinder and 
communicate therewith. The cylinder head 
9 at one end of the cylinder 4 is formed with 
an apertured boss 10 to receive the piston 
rod 6 and further provided with screw 
threaded openings E1 in its outer face, said 
openings being arranged to receive the screw 
threaded ends of the guide rods 3. A plate. 
12 of elongated formation is mounted upon 
the outer ends of the guide rods 3 and is 
formed at points adjacent to its ends with 
guide rod receiving openings 13. Set screws 
14 are carried at the ends of the plate 12 and 
arranged to engage the portions of the guide 
rods that are disposed within the openings 
13 to secure the plate in position. An aper 
tured bearing element 15 is mounted within 
a central opening in the plate 12 and re 
ceives the reach rod 1. Extending from 
either side of the plate 12 on the lower end 
thereof are attaching teeth 16 which are to 
be secured to the locomotive in any suitable 
lmanner. - 

The cross head or slide block 2 is formed 
in the nature of a casting and provided in 
one face with a screw threaded piston rod 
receiving opening 17 in which is turned the 
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9. 

outer end of the piston rod 6 as shown 
clearly in Fig. 7. A recess 18 is formed in 
the opposite face of the block 2 and receives 
an eye 19 formed on the inner end of the 
reach rod i. 
A bolt 20 is inserted through apertured 

ears 21 extending from the recessed side of 
the plate and through the ear 19 to pivotally 
connect the reach rod with the block. A nut 
22 is turned on said bolt and engages said 
block. Opposed bosses 23 are formed on the 
other opposed side of the block 2 and in 
serted through said bosses and the lower 
end of an operating link 24 is a bolt 25. 
The bolt 25 is formed with an enlarged 
portion adjacent to its headed end for the 
purpose of supporting the link 24 and a nut 
26 is turned on the threaded end of said bolt 
and in engagement with the adjacent boss 
23. The lower end of the link 24 is en 
larged and in said enlarged portion is 
formed a longitudinal slot 27 which receives 
the enlarged portion of the bolt 25. 

Located above the cylinder 4 at any suit 
able point upon the locomotive, not shown, 
is a valve chest 28 with which is communi 
cated a pair of pipes 29. The pipes 29 are 
connected with an air and steam source of 
supply respectively, in order that either air 
or steam may be utilized to operate the de 
vice as will be later more fully described. 

Slidably mounted within the valve chest 
is an ordinary D-valve 30 to which is con 
nected a valve stem 31. This valve 30 is ar ranged to coöperate with spaced outlet ports 
32 and 33 arranged in the ordinary manner 
relative to the slide valve and which com 
municate with the pipes 7 and 8, thus con 
necting the cylinder 4 with the distributing 
Valve therefor. The valve stem 31 is slid 
ably mounted in a supporting bearing 34 
which is an extension of the valve casing 28. 
The outer end of the stem 31 is pivotally 

connected in any suitable manner as at 35 to 
the link 24 at a point intermediate the ends 
of Said link but adjacent to its upper end. 
A supporting guide and stop rod 36, slid 
ably mounted within bearings 37 carried by 
the support. 34, is disposed in parallel re 
lation to the stem 31. This rod 36 has a pin 
and slot connection 38 with the upper end 
of the link 24 and upon its free end carries 
nuts 39. This rod 36 not only supports the 
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ink 24 and acts as a fulcrum therefor but 
limits the movement of the link, valve stem 
and coöperating parts. The length of said 
rod is varied in accordance with the side 
movement of the valve and coöperating 
parts. Depending from the supporting 
flange 34 are spaced ears 40 between which 
is pivotally mounted intermediate its ends a 
rocker arm 41. This member 41 is pivoted 
as at 42 intermediate its ends between and 
to the ears 40 and at its upper end is piv 
otally connected with a link 43. The link 
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43 is in turn pivotally connected with the 
link 24 as at 44 at a point below the pivotal 
connection 35. An auxiliary reach rod 45 
is pivoted at one end as at 46 to the lower 
end of the rocker 41 and at its other end to 
the lower end of an operating lever 4. 
This lever 47 is pivoted as at 48 intermedi 
ate its ends upon a quadrant 49 and is lo 
cated within the cab of the locomotive, not 
shown. Lever locking means designated 50 
as an entirety is mounted upon the lever and 
arranged to coöperate with notches 51 in 
the quadrant. The casing 28 is provided 
with an exhaust port 52 arranged in the 
usual manner relative to the D-slide valve 
30 and casing. 
In operation, to set the valve gear, not 

shown, forward, the lever 47 is moved from its normally vertical position forwardly 
causing a pull to be communicated to the 
rod 45 and the rocker 41 to rock and com 
municate a push to the link 43. Upon push 
ing of the link 43 the operating link 34 is 
moved outwardly, the fulcrum point at this 
time being the pin and slot connection at 
the upper end of the link, thus the valve 
stem 31 is pulled outwardly and the valve 
moved to open the port 83. Steam or air 
entering the port 38 is directed to the cyl 
inder 4 through the pipe 8 and the piston 5 
is moved forwardly causing the reach rod 
1 to be pushed in the same direction and 
the valve gear, not shown, to be set to pro 
vide for the forward motion of the loco 
motive. As the cross head 2 moves toward 
the plate 12, the link 24 is moved corre 
spondingly and pulls the valve stem 31 out 
wardly causing the valve to move into 
closed position. 
To set the valve gear, not shown in re 

verse position, the lever 47 is moved as far 
rearward as possible, causing the rod 45 to 
be pushed forwardly and the link 43 pulled 
inwardly and effecting an inward swinging 
movement of the link 24 relative to the con 
nection 38 at the upper end thereof. 
The valve stem 31 is thus forced inwardly 

and the valve 30 unseats the port 32 allow 
ing the air or steam to enter the cylinder 4 
through the pipe 7 and supports the piston 
5 rearwardly. Upon rearward movement of 
the piston the slide block or cross head 2 is 
moved correspondingly and a pull commu 
nicated to the reach rod 1. When the cross 
head 2 moves in wardly the link 24 is swung 
from the pivotal connection thereof with 
the link 43 at the point 44 and a pull com 
municated to the valve stem 31 causing the 
valve to move into closed position and set 
ting the gear, not shown, in reverse position. 
It will be seen that the reverse gear, not 
shown, may be quickly and easily operated 
by the small lever 47. The guide and stop 
bar 36 limits the movement of the mecha 
nism and in acting as the fulcrum point for 
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the link 24 dispenses with the necessity of 
employing a complicated arrangement of 
links to effect the desired swinging move 
ment of the link 24 to cut of the valve, or 
in other words remove it from normal po 
sition. 

In practice, I have found that the form of 
my invention, illustrated in the drawings 
and referred to in the above description, as 
the preferred embodiment, is the most effi 
cient and practical : yet realizing that the 
conditions concurrent with the adoption of 
my device will necessarily vary, I desire to 
emphasize the fact that various minor 
changes in details of construction, propor 
tion and arrangement of parts may be re 
sorted to, when required, without sacrificing 
any of the advantages of my invention, as 
claimed. 
What is clained is:- 
1. The combination of a cylinder, a pis 

ton reciprocally mounted within the cylin 
der and provided with a piston rod, a guide 
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extending from, one end of the cylinder, a 
slide block mounted on the said guide, and 
connected with the outer end of said piston 
rod, a valve casing located above the cylin 
der and the guide, a slide valve operated in 
the valve casing for controlling the admis 
sion and exhaust of fluid pressure to the said 
cylinder, said slide valve having a stem ex 
tending beyond the casing, a link pivotall 
connected at its lower end to the slide E. 
and extending upwardly therefrom, and piv 
oted at its upper portion to the valve rod or 
stem, said link being extended above the 
valve stem, a slidable rod located above the 
valve stem and connected at one end with 
the said link, and provided with spaced 
abutments, a fixed guide receiving the slid 

3. 

able rod and located between the said abut 
ment, a rocker located below the valve stem 
and pivoted interiaediate of its ends, one 
end being connected with the said link, and 
a reversing lever connected with the other 
end of the rocker. 

2. The combination of a cylinder, a piston. 
reciprocally mounted within the cylinder 
and provided with a piston rod, a guide 
extending from one end of the cylinder, 
a slide block mounted on the Said guide, 
and connected with the outer end of said 
piston rod, a valve casing provided with an 
extension having a learing spaced from the 
casing and provided at the top with a guide 
lug and having a depending support, a valve 
operating in the casing for controlling the 
admission and exhaust of fluid pressure to 
the said cylinder and provided with a stem 
guided in the said bearing, a link pivoted 
intermediate of its ends to the stem and con 
nected at its lower end with a slide block, a 
slidable rod mounted in the guide lug and 
located above the valve stem and connected 
at one end with the upper end of the said 
link, said rod being provided with spaced 
abutments arranged to engage the guide lug, 
a rocker pivoted interaleiate of its ends to 

upper end with the said link below the valve 
stem, a rever'sing lever and a reach rod con 
necting the reversing lever with the lower 
end of the rocker. 

In testinhony whereof I affix my signature 
in presence of two witnesses. 

SMITH H. HUNTER. 
Witnesses: 

Mrs. A. B. HiLL, 
M. B. PIERCE. 
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the depending support and connected at its 
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