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To all whom, it may concerm; - 
Be it known that, I, HARRY D. GLIDDEN, 

a citizen of the United States, residing at 
Waverly, in the county of Bremer, State of 
Iowa, have invented a new and useful Steam 
Engine Valve-Gear; and Ido 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 same. . 
The present invention relates to a, steam 

engine valve gear, and has for its object to 
provide a novel mechanism for transmitting 
motion from the crank of a. drive wheel of a, 
steam locomotive to the distributing valve 
which admits steam to the cylinder, said 
mechanism próviding for an accurate tim 
ing or reversing of the action of the dis 
tributing valve and being at all times under 
the perfect control of the operator, 
Further objects of the invention are to 

provide a device of this character which does 
not necessitate the use of complicated and 
delicate connections and bearings, and which 
is accordingly well adapted to withstand 
the rough usage to which such devices are 
subjected when installed upon railroad roll 
ing stock, which cam be used in commection 
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mounted. 

with the conventional distributing valve 
mechanism employed upon locomotives, and 
which can be easily and quickly operated to 
reverse the action of the distributing valve 
at any time. - 
With these and other objects in view, the 

invention consists in certain novel combina 
tions and arrangements of the parts as will 
morefully appear asthe description proceeds, 
the noveIfeatures thereof being pointed out 
in the appended claim. 
For a full understanding of the inventiom, 

reference is to be had to the following de 
scription and accompanying drawings, in 
which:— 
Eigure 1 is a side elevation of a fragmen 

tary Tportion of a locomotive, showing the 
valveTgear mechanism mounted thereon. 
Pig. 2 is a top plan view thereof. 
Fig. 3 is a, transverse sectional yieW. 
Fig. 4 is a vertical longitudinal sectional 

view through the reversing shaft and radius 
shaft, showing a portion of the locomotive 
frame upon which the reversing shaft is 
Corresponding and like parts are referred 

to in thè following description and indi 

specification of Letters Patent. Patented Dec. 9, 1919. 

cated in all the views of the drawings by the 
same reference characters. . * 
Referring to the drawings, which illus 

trate one embodiment of the invention, the 
numerals 1 designate a pair of conventiona] 
locomotive drive wheels which are mounted 
upon an axle 2, portions of the side bars of 
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the locomotive frame being indicated at, 3. 
The main crank 4 of each of the. drive 
Wheels is provided with a rigidly connected 
auxiliary crank 5 which stands 90° forward 
of the main erank. The usual pitman 6 is 
cQnnected to the main crank 4, while an aux 
iliary pitman 7 is connected atone end there 
ofto a Wrist pin 8 at the end of the auxiliary 
crank 5. It will be noted that the annular 
path of the wrist pin 8, which is indicated 
by the dotted lines 9, is smaller than the an 
nular path of the main crank 4, asindicated 
by the dotted lines 10. ' The usuial cross head 
guide bars are showm at 11, said bars being 
secured at their ends to a yoke 12 which is 
provided at its upper portion with a, bracket 
13 upon which a bell crank lever 14 is piv 
otally mounted at 15. • . 
One arm of the bell crank lever 14 is 

pivotally connected at 16 to the valve stem 
17 of a conventional distributing valve. The 
other arm of the bell crank lever 14 is 
Joosely connected by a downwardly extend 
ing link 17 to the free end of the auxiliary 
pitman 7. The two auxiliary pitmem 7 are 
pivotally connected at points spaced from 
the free ends thereof, by means of suitable 
pins 18, to the lower ends of radius hangers 
19. The upper ends of the hangers 19 are 
loose upon a radius shaft 20 which extends 
transversely across the locomotive and is 
supported by radius arms 21. The upper 
ends of these radius arms 21 are provided 
with sleeves 22 which receive the radius. 
shaft, set screws 23 being employed to ob 
tain a rigid connection between the said 
members. ' The lower ends of the radius 
arms 21 are provided with sleeves 24 which 
are keyed upom a reversing shaft 25, said 
shaft extending transversely across . the 
frame of the locomotive and having the ex 
tremities thereof journaled in bearings 26 
which are suitably secured to the side bars 
3 of the locomotive frame. - - 
The radius shaft 20 is connected by a link 
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27 to a reversing lever 28 which is located : 
at some convenient point upom the locomo 
tive. It will be obvious that by manipu 110 . 
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lating this lever 28 the radius shaft 20 can 
be moved back and forth in the arc of a 
circle about the reversing shaft 25 as à cen 
ter. This movement, of the radius shaft is 
indicated by dotted iines on Fig. 1. When 
the engine is in Qperation it will be appar 
ent that the auxiliary piimen 7 will oscillate 
about the pivot pins 18 at the lower ends of 
the radius hangers 19, and that the said pins 
18 will also oscillate back and forth about 
the radius shaft 20 as a center. When the 
positioning of this radius shaft 20 is shifted, 
the arcuate path of the pivot pin is changed, 
and in this manner the operation of the 
steam distributing valve can be timed in the 
desired manner relative to the movements 
of the drive Wheel. A full movement of the 
reversing lever 28 will operate to reverse 
the action of the distributing valve and re 
verse the engine. This valve gear is free 
from delicate and complicated parts, and has 
nothing to break or get out of adjustment, 
evem When subjected to rough usage. 
Having thus described the invention, 

what I claim as neW and desire to secure by 
Letters Patent, is:— 

In a valve gear for railway locomotives, 
the combination with the main frame, pit 
mam and crank shaft, of an auxiliaTy crank 
set at an angle to the maim crank, an aux 
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iliary pitman having one end thereof pivot 
ally connected to the auxiliary crank, a lever 
arranged above the main 
eratively connected to the steam distributing 
valve, an upright link pivotally comnecting 

pitman and op 

the said leverto the free end of the auxiliary 
pitman, bearings at opposite sides of the 
locomotive frame, a reversing shaft extend 
ing transversely across the locomotive frame 
and journaled in the bearings, a transversely 
disposed radius shaft, arranged above the 
reversing shaft and extending across the lo 
comotive frame in a parallel relation to the , 
radius shaft, radius arms pivotally connect 
ing the reversing shaft and radius shaft and 
suppoIting the latter, an upright radius 
hanger pivotally commecting the radius shaft 
to an intermediate portion of the auxiliary 
pitmam, and a reversing lever operatively 
connected to the radius shaft for- swinging 
the same about the reversing shaft as a cen 
ter to regulate the operation of the steam 
distributing valve. - 
In testimony whereof I have signed my 

name to this specification in the presence of 
two subscribing witnesses. . . - 

HARRY D. GLIDDEN. 
Witnesses: 

W. H. WEHRMACHER, 
MAYME BUCHNER. 
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