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The invention relates to improvements in 
fluid controlled mechanisms including an 
assemblage of cylinders and pistons for 

part of another 
mechanism and while the principal applit 
shifting some movable 

cation of the invention is for the purpose of 
controlling a locomotive reverse gear, it is 
by no means restricted to this field of use. 
One object of the invention is to provide 

an improved mechanism in which novel pro 
vision is made for obtaining the necessary 
movement of the part to be shifted without 
the necessity of moving the pistons the same 
distance, thereby effecting a saving in fluid 
pressure and greatly diminishing the wear 
on cylinders, pistons and piston packings, 
over that which obtains when the pistons 
must travel a greater distance, and the in 
vention also permits the mechanism to be 
manufactured in a much smaller size than 
those in which the pistons must travel the 
entire distance which the shiftable part is to 
be moved. - - 

Another aim is to provide a mechanism of 
the class set forth in which the movable 
parts are so encased as to be effectively pro 
tected against weather conditions, grit, dust 
and other foreign matter. 
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A still further aim, is to make novel pro 
vision whereby the pistons may be held 
against movement under the unbalanced 
fluid pressure which would exist in the cyl 
inders and could not be controlled by the 
engineer in case of a break or severe leakage 
in either of the fluid supply pipes leading to 

Were it not possible to so the cylinders, 
hold the pistons, the valve gear would be 
shifted to one extreme or the other, and if 
shifted to reverse position, the locomotive 
could not be driven forwardly and vice. 

. - register with other slots 22 and 23 formed 
longitudinally in the cross head guide 6... 

trolled mechanism constructed in accordance. L - - 
20-22 and 21-23 and through the space 

WeS2. r . 

Figure 1 is a side elevation of a fluid con 

with our invention and designed primarily 
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for controlling a locomotive reverse gear. 
Figure 2 is a central, vertical, longitud 

inal sectional view through the cylinder, 
piston and cross head assembly, and asso 
ciated parts. 

Figure 3 is a traverse sectional view on 
the correspondingly numbered line of Fig. 2. 

Figure 4 is a detailed vertical section il 
lustrating the manner in which one of the 
pistons may be held against movement to 
ward the outer end of its cylinder. 

In the drawings above briefly described, 
the numerals 5 designate two longitudinally 
spaced cylinders connected by a cross head 
and may be either separate from or integral 
with the inner ends of said cylinders, and 
the relative diameters of cylinders and guide 
as shown in Figure 2, preferably though not 

ends, detachably secured in place by any 
desired means such as the screws 8. These cylinder heads preferably carry pet-cocks 9, 
and for a purpose to appear, each of said 
cylinder heads is formed with a central 
opening 10 normally closed by a screw plug 
11. . . . 
A cross head 12 is slidably mounted in 

the guide 6 and is rigidly secured to a pair 
of piston rods 13 whose outer ends are se 
cured to pistons 14 slidably received in the 
cylinders 5, each piston has suitable pack 
ing, such as a cup leather 15. By preference, 

guide 6, which guide is preferably tubular 

necessarily exist. The cylinders 5 are pro 
vided with cylinder heads 7 at their outer 85 

75 - 

the pistons are detachably mounted upon the 
piston rods 13, by 
as the Screws 16. 
In the present disclosure, the cross head 

12 is in the form of an elongated hollow 
cylinder, the end walls of said cylinder hav 
ing bosses. 17 apertured to receive the piston 

any suitable means such 

rod 13, which rod may be secured in the 
bosses by said screws or other desired means 
16. Two parallel. spaced webs or walls 19 
are disposed within the hollow cross head 
12 and are preferably integral with the 
cylindrical wall and the end walls thereof, 
and said cylindrical wall is formed with up 
per and lower longitudinal slots 20 and 21. 
which communicate with the space between 
said Webs or walls 19. These slots 20 and 21. 

A vertical lever 24 passes through the slots 
between the webs or walls 19, the ends of 
said lever projecting respectively above and 
below the guide 6. Substantially at its cen 
ter, this lever is pivoted to the webs or the 
like 19 by a bolt 25, and the cylindrical wall 
of the cross head 12 is formed with openings 
26 giving access to this bolt when the cross 
head is in position to bring said openings 26 
into registration with other openings 27 in the 
guide 6. This arrangement of openings is 
only illustrative of one way in which the 

8) : 
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pivot; 25 may be made accessible, permitting 
disconnection of the lever 24 from the cross 
head and removal of said cross head in case 
any i'epairs or 'eplacements are necessary. 
When the pivot 25 is withdrawn, and leyer. 
24 is disconnected from other parts which 
will hereinafter be described, said ever may 
be upwardly withdrawn from the renainder 
of the mechanism. 
The upper end of lever 24 is pivoted at 

28 to One end of a substantially horizontal 
link 29, said link being preferably forked 
at 30 to receive said upper end of lever 24. 
The end of this link opposite the fork, is 
pivoted at 31 upon one end of the cross head 
guide 6, the latter being provided with up 
standing lugs 32, in the present disclosure, 
to which the pivot connects said link. 
The lower end of lever 24 is pivoted at 

33 to Ghe end of the link 34, and the other 
end of this link is pivoted at 35 to a member 
36 to be shifted from one position to another. 
in the present, showing, this member 36 may 
be considered as an adjusting device for a 
locomotive reverse gear. 

By the general construction and arrange 
ment of parts above described, it will be 
seen that a rather slight piston travel and 
consequent travel of the cross head 12, will 
move the end of the lever 24 carrying the 
pivot 33, a relatively slight amount. Thus, 
the member 36 may be shifted to the re 
quired extent without the necessity of having 
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the piston, and cross head moved to the same 
extent. Thus, saving in fluid pressure uti 
lized to shift the piston is effected. Also, 
Wear upon pistons, cylinders, cross head, 
cross head guide and piston packings, is 
reduced to the minimum, providing a mech 
anism of exceptionally long life. It will 
also be observed that the general construc 
tion is such that practically all working 
parts are effectively protected against 
Weather conditions, grit, etc. in this con 
Inection, attention may be directed to the fact, 
that a protecting covering 37 is preferably 
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employed for the link 29, the tipper end of 
the lever 24 and the pivots 28 and 31. This 
covering may be provided with any adequate 
means 38 permitting lubrication of the 
pivots 28 and 31 and if desired, other lubri 
cating means (not shown) could be provided 
to be supplied with oil upon removal of 
the means 38. - " . . . 
Two fluid conducting pipes 39 are shown 

leading from a control valve 40 mounted 
on One end of the cross head guide 6, and 
this valve inay be of any desired construc 
tion, forming no part of the present inven 
tion. An operating arm for the valve is 
shown at 41, said arm being pivoted at 42 
to the upper end of a floating lever 43. 
The lower end of this lever is fulcrumed at 
44 to a link. 45, which link is pivoted at 46 
to the lower end of the lever 24. Between 
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its ends, the lever 43 is pivoted, at 47, to an 
adjusting rod 48 which is appropriately 
connected with a reverse lever 49, the latter 
having appropriate means 50 by which it 
may be locked in one position or another. 
By means of the lever 49, the valve 40 may 
be set to direct fluid pressure to either of the 
cylinders 5, according to the direction in 
which the member 36 is to be moved, and 
when the desired movement of this member 
has taken place, the parts 45, 44, 43, 42 and 
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41, will have restored the valve 40 to its 
closed position. This controlling means for 
the valve 40 is similar to others heretofore 
devised and for it, no claim is made in the 
present application. 
in case of breakage or severe leakage in 

one or the other of the pipes 39, we provide 
means insertible through the openings 10, 
upon removal of the plugs 11, SO as to en 
gage the pistons and hold, them against 
movement, under the influence of pressure 
from the other pipe 39. These means pref 
erably consist of two screws 51 properly 
threaded for passage through the openings 
10. One or both screws may be utilized, 
as occasion may demand. 
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Excellent results are obtainable from the 
general construction herein disclosed, but 
it is to be understood that the present dis 
closure is for illustrative purposes only and 
that within the scope of the invention as 
claimed, variations may be made. .. 

Moreover, it is to be understood that such 
terms as “vertical”, “upper and “lower 
are relative rather than limiting. 
We claim:- 
1. A fluid controlled mechanism compris 

ing two cylinders spaced apart in axial 
alignment, a cross head guide between said 
cylinders, a croSS head slidably engaged 
with said guide and formed with an open 
ing leading from Gne of its sides to its op 
posite side, a lever passing through said 
opening of the cross head and projecting in 
opposite directions from the latter, a link 
disposed longitudinally of said guide and 
pivoted at one of its ends to one end of said 
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lever, means pivotally connecting the other . 
end of said link to a part which is stationary 
with respect to the aforesaid cylinders, 
lineans for connecting the other end of said 
lever with a part to be shifted, a pivotal 
connection between said cross head and the 
intermediate portion of said lever, pistons 
in said cylinders having rods connected with 
said crosshead, and means for conducting 
fluid under pressure to the outer ends of 
said cylinde's. 

2. A fluid-controlled mechanism compris 
ing two spaced axially alined cylinders hav. 
ing removable heads at their outer ends, a 
tubular cross head guide between said cylin 
ders, axially allined there with and joined 
thereto, One side of said guide having a rel 
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atively short longitudinal slot between its 
ends and an outstanding lug at one of said 
ends, the opposite side of said guide being 
formed with a relatively long longitudinal 
slot; a cross head within said tubular guide 
consisting of a cylindrical side wall slidably 
contacting with said guide and having op 
posed longitudinal slots registering with the. 
slots thereof, end walls integral with the 
ends of said side Wall and having central out 
standing bosses formed with openings, and 

i 

a pair of spaced parallel longitudinal webs 
within the space bounded by said side wall 
and said end Walls, said webs being disposed 
at opposite sides of said side wall slots, being 
integral at their longitudinal edges with 
said side Wall and integral at their ends with 
said end walls; said webs, said side wall and 
the aforesaid tubular cross head guide hav 
ing transversely alined openings, a lever 
passing through the aforesaid registering 
slots and between said webs, a pivot bolt 
passing through the lever and the web open 
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ings, said bolt being accessible through the 
openings of aforesaid side wall and guide, a 
longitudinally disposed link pivoted at one 
end to one end of said lever and pivoted at 
its other end to the aforesaid lug, and pis 
tons in the two cylinders having rods secured 
in the openings of the above-named bosses. 

3. In a fluid-controlled mechanism, two 

opposed cylinders having openings in their 
outer ends and screw plugs normally closing 
said openings, rigidly connected pistons in 
said cylinders, and means insertible through 
said openings into contact, with both pis 

3 

35 

tons, upon removal of said plugs, to lock said 
pistons against movement 
in case of emergency. 

4. In a fluid-controlled mechanism, two opposed cylinders having openings in their 

in either direction 

Outer ends and screw plugs normally closing 
said openings, rigidly connected pistons in 
said cylinders, and two screws insertible. 
through said openings into contact with both 
pistons, upon removal of said plugs, to lock 
said pistons against movement in either di 
rection in case of emergency. 
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5. In a fluid controlled mechanism, a cyl 
inder and piston assembly, the heads of the 50 
cylinder portion of said assembly being pro 
vided with openings, removable means nor 
mally closing said openings, and means in 
Sertible through said openings into contact 
with the piston portion of said assembly 
upon removal of said closing means, to lock 
said piston portion against movement in 
either direction in case of emergency. 
In testimony whereof we have hereunto 

affixed our signatures. . . . 
- ROBERT L. DOOLITTLE. 

WILLIAM C. HUNTER. . 


