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To all typhom, it may concern: 
Be it knoWn that II, AURELIJUSZ JEN 

DRUSIK, a citizen of the Empire of Russia, 
residing in Strzemieszyce, in the Govern 

5 ment of Petrikau, Russia, have invented cer 
tain new and useful Improvements in Slide 
Valve Gears for Steam-Locomotives, of 
which the following is a specification. 
In locomotives fitted with the valve gears 

hitherto known, it is necessary when steam 
is shut off in traveling down a gradient or 
otherwise, to set the gear to cut off the 
steam as late as possible in order to avoid 
the great compression and expansion of the 
air contained in the cylinders, and the con 
sequent loss of power. But even when the 
point of cut off is set back to the fullest ex 
tent, considerable disadvantage is experi 
enced on account of the resistance of the 
valve gear and the wear on the slide valves, 
the port faces and other parts of the gear. 
These difficulties are obviated by the present 
invention, which consists essentially in So 
arranging the parts of the gear that on shut 
ting off steam, the motion of the slide valves 
and the whole of the gear, with the excep 
tion of the parts connected directly to the 
eccentric rods and the crossheads, is arrested, 
although the pistons continue their move 
ment, the slide valves being shifted so as to 
fully open the admission ports of the cylin 
der. By this means the ends of the cylinder 
are put into direct communication, whereby 
the pistons do not perform any work on the 
air contained in the cylinders. In this man 
nel the locomotive is enabled to run without 
steam very easily and the operative parts of 
the cylinders and slide valves are not in 
juriously affected. Since no suction and 
compression of air take place in the cylin 
ders, no increase of the chimney draft Will 
take place when running with the steam 
shut off. 
The accompanying drawings illustrate by 

way of example one form of this invention 
applied to the Heusinger type of locomotive 
slide valve gear. 

Figure 1 is a side elevation of the im 
proved gear, the cylinder and slide valve 
being shown in vertical longitudinal section 
and the valve being set to give the latest 
cut off, Fig. 2 is a diagrammatic side eleva 
tion of the improved gear, in which the 
crank of the driving wheel is shown shifted 

55 through 180 degrees from the position 
shown in Fig. 1, Fig. 3 is a diagrammatic 
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side elevation of the improved gear in which 
the slide valve is shown in a position in 
which communication is established between 
the ends of the cylinder, Fig. 4 is a part 
horizontal section on the line A-B of Fig. 
8, ilustrating a detail, Fig. 5 is a side eleva 
tion of the mechanism for adjusting the 
shifting rod and the reversing rod, Fig. 6 
is a vertical cross section on the line C, D 
of Fig. 5. Fig. 7 is a sectional view taken 
on the line E F of Fig. 6. 

In the form of gear shown, 1 is the piston 
rod of the piston 3 working in the cylinder 
2. A cross-head 5 sliding on the guide 4 is 
driven by the piston rod. The crank rod 6 
connects the cross-head with the crank 8 of 
the usual driving wheel 7 (indicated by a 
Small dotted circle). 
A short arm 9 extending from the pin 

center of the connecting rod 6, serves to ac 
tuate an eccentric rod 10 which engages one 
end of an Oscillating link 11 which is piv 
oted on a center 11. One end of a radius 
rod 12 pivotally slides in this link, and the 
other end of said rod forms with a link 13 
a center for a combination lever 14, one 
arm of which is connected by a rod 15 to a 
fixed arm 16 of the cross-head 5. The other 
arm of the combination lever is jointed at 
14 to a slide block 17 adapted to move to 
and fro along the guide 18. This slide 
block is fixed to the rod 19 of the slide 
valve 20. 
The reversing rod 21 for controlling the 

cut off, which may be operated from the en 
gine footplate, for instance, by means of a 
handwheel 22, is connected at its forward 
end to one arm 23 of a bell crank lever full 
crumed on the center 24. The other arm 25 
of this lever is connected by means of a link 
26 to the radius rod 12 near to the slide 
block of said rod. . . 
The oscillating link 11 is operated by the 

eccentric rod 10 and the motion therefrom 
is transmitted through the radius rod 12 
to the slide valve 20. The sliding and piv 
oted connection at 12' between the rod 12 
and the link 11 is quickly adjusted by the 
reversing rod 21 similar to the Heusinger 
gear, while, when the gear is adjusted to its 
Said position, the slide valve is substantially 
stationally. 
Fig.2 shows the same parts diagram 

matically after the crank of the driving 
wheel has been shifted through 180 degrees. 
As shown, the slide valve chest is provided 
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in the usual mannel with a by-pass 2 which combination lever 14. With this arrange 
connects the two ends of the valye-chest to 
gether and to which live steam is supplied 
for instance at 28. 
When the engine is to run with the steam 

shut off, the steam supply to the valve-chest 
is shut off, and then by the Working of the 
slide valve the piston 3 draws in air through 
a valve 29 (shown provided in the back end 
of the valve-chest) and forces the air out 
again through the same valve. 
The air which is drawn in while the loco 

motive is running on the track is always 
very dusty so that this drawing in and forc 
ing out of the air at every stroke, causes a 
rapid wear on the valve and port faces. 
For obviating this objection the slide-valve 
is according to the present invention moved 
by suitable means and retained in position 
beyond its normal limit of movement where 
by the ends of the cylinder are placed in 
connection with each other and the piston 
forces the steam on one side of the piston 
directly to the other side, so that neither 
compression nor Suction takes place in the 
cylinder. For retaining the slide-valve in 
this position, the mechanism which moves 
the slide-valve is so adjusted that neither 
from the cross-head 5, nor from the link 11 
any motion is transmitted to the valve rod 
19 and slide-valve 20. 
circulation to take place past the slide valve 
from one side of the piston to the other, 
the slide valve must be in a position in 
which the two admission ports 30 and 31 
are in communication. The slide valve 
must therefore assume the position shown in 
Fig. 3 in which, if the crank is assumed to 
be rotating in the direction indicated by 
the arrow, the air on the right hand of the 
piston will flow through port 30, slide-valve 
chest, by-pass 27, slide-valve chest, through 
the cavity of the slide valve, and port 31 
to the other side of the piston. If the pis 
ton is moving in the opposite direction the 
air will flow along the same path but in the 
opposite direction. 

For the purpose of shifting and holding 
the slide-valve in the desired position, while 
the piston is moving, the reversing rod.21 
is set to mid-position whereby the sliding 
block 12 of the rod 12 is caused to coincide 
with the center 11' of the link 11 (Figs. 3 
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and 4). Now according to this invention 
the center 11 of the link 11 is located in the 
forward end of a shifting rod 32 the rear 
end of which is attached to a lever arm 33. 
The center 11 is fixed relative to the link 

pivoted to the lower end of the 
lever 34 the upper end of which is pivoted 
to the fixed frame 35. From the lever 34 
there extends a rod 36 which is connected to 
one arm 37 of a two-armed lever fulcrumed 
at 38, the other arm 39 of which is connected 

To enable such a 

ment, if the lever 33 be rotated on its pivot 
41, for instance from the position shown in 
Fig. 1, into the position shown in Fig. 3, 
then by means of the shifting rod 32 the 
center 11 of the link 11 is shifted to the rear, 
and the lever 34 is caused to make a corre 
sponding movement. Since however the le 
ver 34 is connected by means of the rod 36, 
the lever 37, 39 and the link 40 to the link 
center 13, the above described movement of 
the link center 11 to the rear, causes the lever 
37, 39, to rock on its center 38 (Figs. 1 and 
3) in such a manner that the arm 39 of this 
lever moves up, and carries upwardly with 
it the link 40 and by means of the latter to 
such an extent that the link center 13 falls 
together with the pivot pin 14 of the lever 
14. If now while the parts are in this posi 
tion the piston is moved to and fro in the 
usual manner, the oscillating link 11 which 
is connected by rods 10 and 9 with the crank, 
will oscillate in the usual manner, but since 
the slide-block 12 of the rod 12 is coinci 
dent with the center of the link 11, this link 
will not transmit any motion to the rod 12 
and Will therefore not have any influence 
upon the slide valve. Therefore no motion 
can be transmitted from the cross-head 5 to 
the slide valve as the link center 13 coin 
cides with the pivot point 14 and the lever 
14. Consequently the slide valve 20 remains 
at a fixed determined position (Fig. 3) irre 
spectively of the position of the eccentric 
while the piston is moving to and fro in the 
usual manner. 
From the foregoino' it is readily seen that 

for accomplishing the object of the inven 
tion, two requirements are necessary, first 
the shifting of the slide block 12 and the 
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center 13 to the zero point by means of the 
rods 21 and 36 and moving to the rear the 
oscillating link 11 by the rod 32. When the 
link 11 is drawn back before the slide-block 
12 and center 13 have been placed in their 
proper positions, it is obvious that the slide 
valve 20 will not take and remain in correct 
position. In the position which it would 
take under such circumstances, one channel, 
for instance channel 31 would be perma 
nently closed, so that expansion and com 
pression would take place in the cylinder 
and the disadvantages stated in the begin 
ning would be caused thereby. Therefore 
the lever 33 should only be moved into or 
out of the position shown in Fig. 1, when 
the slide-block 12 and the center 13 are set 
to their Zero points or when the reversing 
rod 21 assumes the position shown in Fig. 3. 
As soon as the lever 33 assumes the position 
shown in Fig. 3, the rod 21 should not be 
shifted until the lever 33 has been returned 
into its normal position. 
Now in order to avoid wrongly operating 

65 by a link 40 to the link center 13 of the the gear, it is advisable to couple the reWerS 
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ing rod 21 and the operating lever 33 to 
gether positively in such a manner that for 
instance the lever 33 can be reversed only 
when the reversing rod 21 is held in the 
mid-position, and also that the reversing rod 
can be shifted only when the operating lever 
33 is in the normal position shown in Figs. 
1 and 2. For this purpose the locking mech 
anism shown in Figs. 5 and 6 is provided. 
The reversing rod 21 terminated as usual 
in a slide-block 42 Working in a fixed frame 
43. This block can be shifted by means of 
the handwheel 22 and Screw 44. In the 
frame 43 is a pin 45 which is pressed down 
Wardly by a spring. A recess provided in 
the slide-block 42 is adapted to register with 
the pin 45 when the block 42 is in its mid 
position. When the parts are in this posi 
tion, means presently to be described, can 
be operated to cause the pin 45 to enter the 
recess in the block 42 against the action of 
the spring and thus lock the slide-block 42 
in said mid-position. 
The operating lever 33 is formed at its 

lower end into a hub 46 which can be ro 
tated with the lever 33 on the pin 41. In a 
slot 47 of the hub 46 is an arm 48 of a slide 
piece 49 which is guided by means of a 
tongue and groove on the lever 33. 50 is a 
spring-pressed lever mounted on the hand 
lever 33 and so arranged that on grasping 
the hand lever 33 and pressing the lever 50, 
the slide piece 49 is pushed radially outward 
from the center 41. 

If the lever 33 is in its normal position 
(Figs. 1 and 2), the slot 47 of the hub 46 is 
situated opposite the pin 45 so that the pin 
45 by forcing back the arm 48 can enter the 
slot 47 and thus lock the hub 46 and with it 
the lever 33. In this position the slide block 
42 of the reversing rod 21 is free and can be 
shifted in the usual manner for the purpose 
of determining the point of cut off. If now 
during the running of the engine with the 
steam shut off, the slide block 42 is moved 
into the zero or mid-position, and the slide 
valve 20 is held stationary, as hereinbefore 
described, then on grasping the lever 33 and 
drawing back the slide piece 49 by means of 
the lever 50, the spring pin 45 will be moved 
by the arm 48 in the frame 43 in opposition 
to the action of the Spring in such a manner 
that the spring pin 45 will enter the Oppo 
sitely situated recess in the slide block 42 
and thus lock the latter, at the same time 
allowing the hub 46 to rotate. The hub 
may then be rotated and its periphery will 
bear upon and hold the pin 45 in its upper 
position, and thus keep the slide block 42 
locked. This movement of the hand lever 
33 will bring the slide valve to the position 
of Fig. 3. By returning the lever 33 into 
its normal position shown in FigS. 1 and 2, 
so that the slot 47 is again opposite the pin 
45, the latter will be pushed by its spring 

33 

into the slot 47, thus releasing the slide block 
42, after which the hand lever 33 will be 
locked by the slide block 42 and reversing 
lever 21 may be moved as desired. 
As already stated the present invention is 

shown in the drawings in its application to 
a certain type of valve gear. It is however 
to be clearly understood that the present in 
provements can be applied to all other valve 
gears by correspondingly modifying the 
valve gear without departing from the na 
ture of this invention, So long as the essen 
tial features are preserved which consist in 
so holding the slide valve and if necessary so 
modifying the slide valve chest that when 
the engine is running without steam, the 
slide valve will not be moved, and that the 
air which has been drawn in at first by the 
movement of the piston is permitted to cir 
culate through the slide valve chest and slide 
valve from one side of the piston to the 
other, without any fresh Supply of air being 
drawn in. In particular it is immaterial 
whether a flat slide valve or a piston is used. 
The herein described apparatus has, as 

already stated, the further advantage that 
the centers 11 and 13 are quite stationary, 
so that there is no wear of those parts or of 
the slide block 17 and guide 18 during the 
time the engine is running without steam. 
With a different type of valve gear, the 

means for holding the slide valve may be 
different, but the provision of Such means 
Will be obvious to a person skilled in the art. 
What I claim as my invention and desire 

to secure by Letters Patent is:- 
1. In a valve gear, the combination, with 

the cylinder and slide-valve, of means for 
holding said slide-valve in abnormal posi 
tion, channels coöperating with said slide 
valve, when in Said abnormal position, for 
establishing communication between both 
ends of the cylinder, and movable means for 
abnormally operating said slide-valve. 

2. In a valve gear, the combination, with 
the cylinder and slide-valve, of means for 
holding said slide-valve in abnormal posi 
tion, and channels coöperating with said 
slide-valve, when in said abnormal position, 
for establishing communication between both 
ends of the cylinder. 

3. In a valve gear, the combination, with 
the slide-valve of an engine cylinder, of 
means for moving the slide-valve abnormally 
beyond the normal limit of movement, 
whereby one of the cylinder ports is uncov 
ered and the other port registers with the 
arched cavity of the slide-valve, and a chan 
nel establishing communication between said 
cavity and the steaIn chest when the slide 
valve is in said abnormal position. 

4. In a valve gear, the combination, with 
the slide-valve of an engine cylinder, of 
means for holding the slide-valve abnormally 
beyond the normal limit of movement, 
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whereby one of the cylinder ports is uncov 
ered and the other port registers with the 
arched cavity of the slide-valve, and a chan 
nel establishing communication between 

5 said cavity and the steam chest when the 
slide-valve is in said abnormal position. 

5. In a valve gear, the combination, with 
the slide-valve of an engine cylinder, of 
means for holding the slide-valve abnormally 

10 beyond the normal limit of movement, 
whereby one of the cylinder ports is uncov 
ered and the other port registers with the 
arched cavity of the slide-valve, a channel 
establishing communication between said 

15 cavity and the steam chest when the slide 
valve is in said abnormal position, and a by 
pass establishing communication between 
the ends of the steam chest. 

6. In a valve gear, the combination, with 
20 the cylinder, the piston rod, slide-valve and 

the slide-valve rod, of a combination lever 
pivoted to the slide-valve rod and loosely 
connected to the piston rod, an oscillating 
link, a longitudinally movable support to 

25 which Said link is pivoted, a radius rod hav 
ing its ends respectively both slidably and 
pivotally connected to the combination lever 
and said oscillating link, means for causing 
one end of said radius rod to coincide with 

30 the point to which said oscillating link is 
pivoted, means for causing the other end of 
the radius rod to coincide with the point of 
connection between the combination lever 
and the slide-valve rod, and for moving said 

35 support whereby the slide-valve is held in 
abnormal position beyond its normal limit of 
movement, and channels establishing com 
munication between both ends of the cylin 
der when the slide-valve is held in Said ab 

40 normal position. 
7. In a valve gear, the combination, with 

the cylinder, the piston rod, the slide-valve 
and slide-valve rod, of a combination lever 
pivoted to the slide-valve rod and loosely 

45 connected to the piston rod, an oscillating 
link, a longitudinally movable support to 
which said link is pivoted, a radius rod hav 
ing its ends respectively slidably pivotally 
connected to said combination lever, and 

50 said oscillating link, means for causing one 
end of said radius rod to coincide with the 
pivot point to which said oscillating link is 
pivoted, means for causing the other end of 
said radius rod to coincide with the point of 

55 connection between said combination lever 
and said slide-valve rod and for moving rear 
Wardly said longitudinally movable Support 
whereby the slide-valve is moved abnormally 
rearwardly, and channels adapted to con 

60 nect both ends of the cylinder when said 
valve is thus moved. 

8. In a valve gear, the combination, with 
the cylinder, the piston rod, the slide-valve 
and slide-valve rod, of a combination lever 

65 pivoted to the slide-valve rod and loosely 

961,613 

connected to the piston rod, an oscillating 
link, a longitudinally movable support to 
which said link is pivoted, a radius rod hay 
ing its ends respectively slidable pivotally 
connected to said combination lever and said 
oscillating link, means for causing the one 
end of said radius rod to coincide with the 
pivot point to which said oscillating link is 
pivoted, means for causing the other end of 
said radius rod to coincide with the point of 
connection between said combination lever 
and said slide-valve rod and for moving 
rearwardly said longitudinally movable sup 
port whereby the Š?idevalve is moved ab 
normally rearwardly, means for preventing 
the operation of the first named means when 
the second named means is out of normal po 
sition and for preventing the operation of 
the Second named means when the ends of 
said radius rod are not coincident with said 
pivot points, and channels adapted to con 
nect both ends of the cylinder when said 
valve is thus moved. 

9. In a valve gear, the combination with 
the cylinder and slide-valve, means for ad 
justing the gear to cause the slide-valve to 
cease reciprocating, means for moving the 
slide-valve to an abnormal position beyond 
its normal limit of movement to cause the 
same to establish communication between 
both ends of the cylinder, and means for 
preventing the operation of the first named 
means when the second named means is out 
of normal position and for preventing the 
operation of the second named means when 
the valve gear is in position to reciprocate 
the slide-valve. 

10. In a valve gear, the combination, with 
the cylinder and slide-valve, of a reversing 
rod for adjusting the gears to cause the 
slide-valve to cease to reciprocate, a shifting 
rod for c6operating with the valve gear to 
cause the slide-valve to shift to abnormal 
position whereby communication may be es 
tablished between both ends of the cylinder, 
and means for preventing movement of the 
reversing rod when the shifting rod is out 
of normal position and for preventing the 
movement of the shifting rod when said re 
versing rod is in position to cause the recip 
rocation of the slide-valve. 

11. In a valve gear, the combination, with 
the cylinder and slide-valve, of a reversing 
rod for adjusting the gears to cause the 
slide-valve to cease to reciprocate, a shifting 
rod for coöperating with the valve gear to 
cause the slide-valve to shift to abnormal 
position whereby communication may be es 
tablished between both ends of the cylinder, 
and means for preventing movement of the 
reversing rod when the shifting rod is out 
of normal position and for preventing the 
movement of the shifting rod when said re 
versing rod is in position to cause the recip 
rocation of the slide-valve, said means con- 130 
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sisting of a fixed support having a perfora 
tion, a movable block on said Support and con 
nected with Said reversing rod and having a 
recess adapted to register with said perfora 
tion when said block is in mid-position, a 
hand-piece articulated with said support and 
Said shifting rod and having a recess adapt 
ed to register with said perforation when 
the hand piece is in normal position, and 
means for forcing said pin longitudinally in 
Said perforation. 

12. In a Steam locomotive, the combina 
tion of a slide-valve slide-block, with a com 
bination lever fulcrumed on said slide-block 
and adapted to be moved by the piston-rod 
cross-head, a radius rod adjustably pivoted 
to said lever and adapted to have its point of 
pivotal connection moved until it coincides 
with the point of connection between said 
lever and said slide-block, and means for 
varying the position of Said radius rod on 
said lever. 

13. In a steam locomotive, the combina 
tion of a slide-valve slide-block, a lever (14) 
fulcrumed on the latter and adapted to be 
moved by the piston guide-block, said lever 
being formed at its end attached to the 
slide-block as a link, a rod (12) movably at 
tached in said link, a link (11) adapted to 
be moved by a reversing arm, a two-armed 
lever (37, 39), a rod (36) pivotally connect 
ing one arm of the latter with the latter link, 
and a rod (40) connecting the other arm of 
said two-armed lever with said former lever 
(14), said rod (12) being pivotally connect 
ed with said latter link (11). 

14. In a steam locomotive, the combina, 
tion, with a frame, a slide block movable 
therein, and a reversing rod connected with 
said slide block, of a lever arm pivoted on 
Said frame, locking means on said frame for 
locking said guide block, and means mount 
ed on said lever arm for controlling said 
locking means, as Set forth. 

15. In a steam locomotive, the combina 
tion, with a frame, a slide block movable 
therein, and a reversing rod connected with 
said slide block, of a lever arm pivoted on 
Said frame, locking means on said frame for 
locking said lever arm, and means mounted 
on said lever arm for controlling said lock 
ing means, as set forth. 

16. In a steam locomotive, the combi 
nation, with a frame, a slide block hav 
ing a recess therein, and a reversing rod 
connected with said slide block, of a lever 
arm having an eccentric hub mounted rev 
olubly on said frame, an outwardly spring 
pressed pin in Said frame, said hub having 
a cavity and a sliding member movable on 
said lever arm, said member having an arm 
normally in Said cavity and adapted to push 
said pin into the recess in said slide-block, 
Substantially as shown. 
In testimony, that I claim the foregoing 

as my invention, I have signed my name in 
presence of two subscribing witnesses. 

AURELIJUSZ JENDRUSIK. 
Witnesses: 

WITOLD FUCHs, 
CYRYIL TREDWICKs. 

40 

45 

55 

60 


