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Our invention relates to railway switch op 
erating apparatus, and particularly to apparatus 
for Operating Switches which are adapted to be 
trailed. 

All trailable Switches are commonly provided 
With a manual switch operating device by which 
the Switch points may be shifted between nor 
mal and reverse positions. Such switches are 
also provided with biasing means which yield 
ably holds the Switch points in the position se 
lected by the switch operating device, but which 
permits the Switch points to move to their op 
posite positions when the switch is trailed by 
a train. It is common to provide, in connection 
With Such Switch biasing means, a suitable buf 
fing mechanism to delay the return of the Switch 
points to the position selected by the Switch 
operating device, and thereby prevent repeated 
impacts on the SWitch points during passage 
of a trailing train. 
Our invention is directed to improvement of 

the biasing and buffing mechanisms of the 
Switch operating apparatus. While the utility 
of our improved biasing and buffing mechanisms 
is not so limited, we have illustrated it herein 
in connection with a manual Switch operating 
device including a facing point lock of the type 
Shown in Letters Patent of the United States 
No. 2,235,031, granted to Kenneth J. J. McGowan 
on March 18, 1941, for Railway Switch Operating 
Apparatus. 

O 
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2 
advantage of the buffer over the Switch points. 
A spring acting on the buffer piston is inef 
fective as long as the toggle is in its normal 
dead center position, but becomes increasingly 
effective to oppose the main Switch Spring as the 
toggle moves away from dead center. The 
mounting of the buffer in the yoke permits its 
ready removal without disturbing the essential 
operating elements of the SWitch. 
Other objects of our invention will become 

apparent as the description proceeds. 
We shall describe one form of Switch operating 

apparatus embodying our invention, and shall 
then point out the novel features thereof in 
claims. 
In the accompanying drawings, Fig. 1 is a 

plan view of a railway Switch and Switch Op 
erating apparatus embodying our invention. Fig. 
2 is an elevational view of the buffing mecha 
nisin in the switch operating apparatus of Fig. 1. 
Fig. 3 is a cross Sectional view, on an enlarged 

25 the quick return leak groove. 
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An object of our invention is to provide im 
proved Switch biasing and buffing means which 
will reduce wear between the switch points and 
the wheels of a trailing train. 
Another object is to provide in proved buffing 

mechanism which will give a better buffing 
action by increasing the ratio of movement of 
the buffing piston per unit movement of the 
switch point. 
Another object is to provide improved buffing 

mechanism of general utility. 
A further object is to provide improved buf 

fing mechanism for switch operating apparatus, 
which buffing mechanism is removable as a unit 
without affecting the operability of the switch 
operating device or its biasing mechanism. 
We accomplish these objectS by Connecting a 

yoke between the Switch actuating device and 
the spring basket, pivotally mounting a buffer 
cylinder in this yoke and connecting the buffer 
piston to the switch points through a toggle 
linkage. The buffer cylinder and pistOn then 
selves form one link of the toggle. The toggle 
linkage is effective to increase the mechanical 

40 

scale, of the buffing cylinder and piston as 
sembly. Fig. 4 is a fragmentary cross Sectional 
view of the assembly shown in Fig. 3, illustrating 

Fig. 5 is a view 
similar to Fig. 4, illustrating a modified form 
of leak groove. Fig. 6 is a top plan view on 
an enlarged scale of the buffing cylinder and its 
connections to form a toggle mechanism. 

Referring to the drawings, there is shown a 
railway switch. A comprising two fixed rails 
and 2 two movable rails or Switch points 3 and 
4. The fixed rails and 2 are secured to croSS 
ties 5 in the usual manner. The movable rails 
3 and 3 are fastened together by a front rod 6, 
a head rod , and Switch rods 56 and 57. 
The movable rails are arranged to be moved 

between normal and reverse positions by means 
of a Switch operating mechanism B, through the 
medium of a Spring connecting rod C secured 
to the head rod 7. 
The Spring connecting rod C may have any 

Suitable form. The construction shown is illus 
trated and described more completely in Letters 
Patent of the United States No. 2,061,752, issued 
to Herbert L. Bone on November 24, 1936. 
Briefly, this connecting rod comprises a cylin 
drical housing 8 having a lateral extension 9 
fastened to the head rod . The right-hand 
end of the housing is threaded to receive a cap 

having an end similar to the opposite end 
of housing it. Slidably mounted in an opening 
in the cap f is a sleeve provided with an 
annular fange (not shown) located Within the 
housing 8, and Similarly mounted in the opening 
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in the opposite end of housing 8 is a sleeve 2 
provided with an annular flange within the 
housing 8. A spring rod 3 extends through 
both sleeves and 2 with Sufficient clearance 
to permit the rod to slide freely into place, and 
this rod is surrounded by a coil compression 
spring 4 which engages the annular flanges on 
the sleeves and urges the sleeves toward the 
positions in which the outer faces of the flanges 
engage shoulders formed on the inside of the 
cap C and the housing 8, respectively. The 
spring rod 3 is provided with an annular 
shoulder 5 for at times engaging the outer 
end of the sleeve 2, and with a nut 6 for at 
times engaging the outer end of the sleeve . 
A lock nut T is provided for locking the nut 
i8 in any adjusted position. The left end of 
the spring rod 3 is pivotally connected to a 
rigid link 8 which is threadedly attached at 
its opposite end to a yoke 20 and locked thereto 
by means of a nut 9. The opposite end of yoke 
20 is connected to the switch operating crank 2 
in the Switch operating mechanism. B. 
The switch operating mechanism. B is attached 

by a suitable mounting structure to the ties ad 
jacent the outer side of the rail , and in the 
form here shown is similar to the mechanism 
described and claimed in the aforementioned 
Letters Patent of the United States No. 2,235,031. 
For purposes of our present disclosure it is suf 
ficient to point out that this mechanism in 
cludes, in addition to the operating crank 2 re 
ferred to, a hand-throw lever 22 which is Con 
nected with the operating crank 2 by Suitable 
operating mechanism, not shown. When the 
hand lever is in the position shown, the operating 
crank occupies the normal extreme position 
shown. When the hand lever is rotated through 
an angle of 180° to its reverse position, then the 
operating crank 2 is moved in a clockwise di- : 
rection to a reverse extreme position. 

This mechanism also includes a locking plunger 
23 which cooperates with a notch 24 provided in 
a lock rod 25 to lock the switch in its normal 
position for facing point moves over the Switch. 
When the hand-throw lever 22 occupies the posi 
tion shown, the locking plunger is yieldably held 
by a spring 26 in a locking position in which it 
is disposed within the notch 24, and under these 
conditions the Switch is locked. When the hand 
throw lever is rotated from the position shown 
toward its opposite extreme position, the locking 
plunger is withdrawn from the notch to unlock 
the switch before any movement of the Switch 
operating crank 2 takes place. 
The lock rod 25 is detachably mounted in a 

transverse guideway formed in the casing of the 
mechanism B and is adjustably Secured at one 
end to the front rod 6 of the SWitch A. The 
notch 24 is so disposed that it will align with 
the locking plunger 23 only when the Switch. A 
occupies the extreme position in which it is 
shown in the drawings and the movable rail 3 
is in proper engagement with the fixed rail . 
The parts of the mechanism are So propor 

tioned that when the hand-throw lever 22 Oc 
cupies the normal position shown, the Spring 
means which moves the locking plunger to its 
locking position will tend to drive the locking 
plunger to an extreme position beyond the de 
sired locking position. The locking plunger is 
prevented from moving beyond the desired lock 
ing position under these conditions, however, by 
a linkage connected with the switch rod 57. This 
linkage as here shown includes a plunger bolt 
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4. 
27 which is adjustably connected at its outer end 
by means of a turnbuckle 28 with One end of a 
link 29, the opposite end of which is pivotally 
connected with the long arm 30a of a bell crank 
lever 39. The bell crank lever 30 is pivotally 
Supported in a crank stand 3, and has its Short 
arm. 39t) pivotally connected with one end of an 
operating rod 32. The other end of the operating 
rod 32 is connected with the previously mentioned 
switch rod 57 by means of a standard Switch 
basket, 33. The switch rod 5 may be located at 
any suitable location, but will be preferably lo 
cated approximately midway between the heel 
and the point of the switch. The plunger bolt 
27, turnbuckle 28, link 29, lever 30, operating 
rod 32, and switch basket 33 constitute means 
for effecting the unlocking of the switch during 
a trailing move over the Switch, as will be de 
scribed presently. 
The switch operating apparatus may include 

a suitable circuit controller, not shown, which is 
operated partly by the locking plunger 23 and 
partly by a point detector rod 34. This circuit 
controller may, for example, be similar to that 
described and claimed in Letters Patent of the 
United States No. 2,184,870, granted to Herbert 
T. Bone and Kenneth J. J. McGowan on Decem 
ber 26, 1939, for Railway Switch Operating 
Mechanism. The point detector rod 34 is slid 
ably mounted in the casing of the mechanism B 
and is attached by means of a link 35 and a bolt 
rhember 36 to the movable rail 3 of the Switch A 
in the usual and well-known manner. 
Our improved buffing mechanism which slows 

the movement of the Switch points 3 and 4 under 
the influence of the spring 4 is illustrated gen 
erally in Fig. 1 and in greater detail in Figs. 2, 3 
and 6. This mechanism includes a cylinder 37 
provided on its opposite sides with trunnions 38, 
by which it is pivotally mounted in the yoke 20. 
The cylinder is filled with oil or other suitable 
hydraulic fluid. A piston 39 moves within the 
cylinder 37, and is attached to a piston rod 40, 
which extends through a suitable packing gland 
4, and is pivotally attached at its Outer end by 
a pin 4d to an arm 42d of a bell crank lever 42. 
The bell crank lever 42 is likewise pivotally 
mounted on a pin 42c between the arms of the 
yoke 20. The other arm 42b of the bell Crank 
lever 42 is pivotally connected by a pin 43d to 
one end of an adjustable link 43. The other end 
of link 43 is pivoted on an extension a of the 
head rod 7 by a pin Tb. 
A spring 44 is retained in compression between 

the piston 39 and a cover 45, which closes one 
end of the cylinder 3. 

Restricted communication between the oppo 
site ends of the cylinder 3 is provided through 
a passage 46 and a restricted orifice 47. A quick 
return leak groove 48 is provided in the Wall of 
cylinder 37 to permit rapid leftward movement 
of piston 39 after its right-hand surface clears 
the end of the leak groove. 
A disk valve 49, biased closed by a light spring 

50, closes a port 5 extending through the piston 
39. Several Such ports are usually provided, but 
only One is shown. The valve 49 is opened by the 
difference of fluid pressures acting on it when 
the piston 39 moves to the right, as it appears in 
Fig. 3, So that the piston may always move freely 
in that direction. 

Operation. 

The Inanual operation of the Switch from nor 
mal to reverse position will first be described. 



2,598,495 
S 

The switch is shown in the drawings in its nor 
mal position. When it desired to manually re 
verse the position of the Switch, the hand-throw 
lever 22 is rotated through 180° to its diamet 
rically opposite position. This produces a clock 
wise rotation of Switch crank arrin 2, which 
shifts the yoke 23, link is and spring rod C to 
the right. The Spring connecting rod C carries 
the head cd to the right, thereby reversing the 
position of the switch points. The movement of 
extension Act of the head rod is Substantially 
equal to the movement of the yoke 2). Bell crank 
ever 52 and link $3 are therefore moved bodily, 
so that no relative motion takes place between 
the parts of the buffing mechanism. The buffing 
imechanism moves as a unit with the spring con 
necting rod C and the Switch points, and hence 
offers no resistance to operation of the switch 
by the hand-throw lever. 
The movement of the switch by the hand-throw 

level fron reverse position back to normal is ac 
complished in a similiar nanner. It Will be read 
ily understood that, during movement of the 
switch points by the hand-throw lever the Switch 
point, lock is released, as previously mentioned in 
the discussion of the Switch point lock recha 
inism. 

it WillingW ee assumed that the Switch is in 
the normal position as shown in the drawings, 
and that, a train trails the Switch. As the trucks 
of the train pass the Switch rod 5, that rod is 
moved to the right, and this novement is tra S 
initted through link 32, bell crank lever 30, and 
link 23, to release the SWitch point lock. The 
Switch goints may then rinove to the right, their 
movement being opposed only by the Spring is 
in the spring connecting rod C. During this trail 
ing noverinent of the Switch points, the yoke 23, 
link i3, and spring rod 3 remain in the positions 
established for them by the Switch operating 
mechanism 3. However, the head rod moves 
to the right with the Switch points, thereby pull 
iing the link 53 to the right, rotating the bell crank 
lever 42 in a clockwise direction (as viewed in 
iig. 6) and rotating the buffer cylinder and pis 
ton assenicily in a counterclockwise direction 
about its truininions 38 as shown in the dashed line 
position of Fig. 6. During this movement of the 
buffer assembly, the piston rod 4 is partly with 
drawn from the cylinder 3, thereby causing pis 
to 33 to move to the light in the cylinder, as 
viewed in Fig. 3. As previously nentioned in con 
nection. With the description of the buffer assen 
bly, the valve 3 opens during such a movement 
of the piston, so that the movement of the piston 
is not opposed. The switch points 3 and 4 are 
therefore free to be noved to their reverse posi 
tions by a trailing train without opposition fron 
the buffer assembly. 
Attention is especially directed to the action 

of buffer spring 34. When the parts are in their 
normal positions, the spiring 34 applies a force 
through the bell crank lever 42 to its bearing in 
the yoke S. Ain equal and opposite thrust is 
tranSnitted through the trunnions on which cyl 
inder 3, is mounted to the yoke 28. The buffer 
Spring is therefore Substantially ineffective to 
apply any biasing force to the switch points 3 
and f. However, when the switch is trailed by 
a train, the buffer and cylinder are rotated away 
from their normal position as shown in Fig. 6. 
The buffer spiring & then ino longer acts along a 
line passing through the axis of the bell crank 
lever 3, but on the contrary applies a torque to 
that lever which acts through the link 43 on the 
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head rod 7 in opposition to the spring 4 in the 
spring connecting rod C. The buffer spring is is 
therefore then effective to reduce the total Spring 
force acting to hold the switch points 3 and 4 
against the wheels of the trailing train. This 
provides a substantial reduction in V, car at the 
SWitch points. It should also be noted that the 
Spring is takes up lost notion in the pins con 
necting the bell crank lever 2, the link 3, and 
the other elements of the buffer mechanism. 
Wear at the pins due to vibration is therefore re 
duced, as Will be readily understood. Further 
In ore, if there is any lost notion at the pins, the 
Spring 34 pushes the piston 33 farther toward its 
extreine buffing position, and thereby increases 
the builing action, as explained hereinafter. 

After a trailing train passes the Switch, the 
SWitch points 3 and Start to return to their 
normal positions under the infiuence of the spring 

is in the Spring connecting rod C. She buffer 
inechanisin delays the return of the switch points 
So that they Will not return to their normal posi 
tions between each passing truck of a trailing 
train. Referring to Fig. 3, it may be seen that 
in order for pistol. 33 to return from its dotted 
line position to its full line position, the fiuid with 
which the cylinder 3 is filled, must pass through 
the Small restriction is and passage 4S in order 
to escape from the left end of the cylinder and 
thus allow the return movement of the piston. 
During the first part of the return stroke of the 
piston, the piston movement is thus delayed. 
After the right edge of piston 39 passes the end 
of leak groove f3, however, relatively free coin 
munication is provided between the ends of the 
cylinder, and the fluid in the cylinder then passes 
through the leak groove, allowing the buffer piston 
to complete its return stroke quickly. This quick 
return at the end of the Stroke is of advantage 
in insuring that the SWitch points return com 
pletely to their normal positions. The quick re 
turn allows the SWitch points to move rapidly 
and to Strike any obstruction, for example, a lump 
Cf coal, With Sufficient impact to crush it and 
effectively remove it as an obstruction, 
In the nodification illustrated in Fig. 5, the 

leak groove 8 is provided with a smaller exten 
Sion A8a. This extension permits the piston 39 
to move more rapidly in that phase of its return 
movement where the edge of the piston uncovers 
the eXtension, Without permitting the extremely 
rapid movement obtained when the groove i3 is 
uncovered. When extension. 8d. is used, a smaller 
restriction it may be used, thereby increasing the 
buffing action. When the piston is at the extreme 
buffing end of its stroke, without increasing the 
Overall return Stroke tigae. It is possible to ob 
tain a decrease in the total return stroke time 
in this mannel, if desired. 

It should be noted that in our construction, the 
buffer piston travel is greater than the switch 
point tiravel, So that the bufiing action is thereby 
increased. It should also be noted that the ratio 
of buffer piston travel per unit switch point, travel 
is greatest during the first part of the return 
Stroke of the piston, where the principal buffing 
action takes place, and where the need for in 
creased buffing action is greatest. It should fur 
ther be noted that the increase in the bufing 
action at the extreme buffing position cooperates 
With the action of Spring 33, whose effectiveness 
in reducing the total spring force acting on the 
Switch points is likewise greatest at the extreme 
buffing position. - 

If the SWitch is manually operated by the hand 



2,598,495 
7 

throw lever 22 to its reverse position, and the 
Switch is then trailed, the buffer mechanism is 
still effective. Under such conditions, the Switch 
points are moved to the left, as they appear in 
Fig. 1, by the trailing train, and the bell crank 
lever 42 is therefore rotated counterclockwise 
and the cylinder 3 is rotated clockwise On its 
trunnions 38. 
The arm 42d of the bell crank lever 42 com 

prises one arm of a toggle mechanism. The 
piston rod 40, the piston 39, and cylinder 37 com 
prise the other arm of the toggle. This toggle 
mechanism is normally in its dead center position, 
wherein the arm. 2d of the bel. Crank lever 42 
and piston rod 40 are aligned, and is "broken' or 
moved away from its dead center position, only 
When the switch is trailed. 
Our buffer mechanism may therefore be said 

to be double-acting in that a single buffer piston 
and cylinder is effective to buff the operation of 
the Switch when it is trailed from either normal 
or reverse position. It should be noted that, 
except when the Switch is being trailed, the buffer 
piston is at its innermost extreme position. This 
construction avoids the necessity for a cam oper 
ated valve to control fluid communication be 
tween the opposite ends of the buffer and cylinder, 
which has been necessary in some buffer mecha 
nisms of the prior art. Since the piston rod 40 
is normally within the fluid-filled cylinder, our 
construction reduces the liability of the piston rod 
69 to corrosion, particularly at that portion of 
the piston rod which must pass through the pack 
ing gland, and which might wear out the packing 
if it became corroded. Another advantage of this 
invention is that the packing around the piston 
rod is never subjected to the buffing preSSure in 
the buffer cylinder. 

Attention is directed to the fact that our in 
proved buffer mechanism is very compact, and 
that it can be quickly removed as a unit fronin the 
switch operating mechanism for purposes of in 
spection or repair, without affecting the opera 
tiveness of the switch operating mechanism. The 
buffer assembly may be removed by removing the 
pin which connects the piston rod to the bell 
crank lever 42 and by removing the Supporting 
stub shaft which carries one of the trunnions 
38 of cylinder 37. 

It sometimes happens that when a train is ; 
trailing the switch, it becomes necessary to Stop 
the train and back it up. Before the train may 
be backed up, the switch must be reversed so that 
it will not be split by the train. If a truck of the 
train happens to be in the switch, deflecting it 
from its normal position, then the Spring 4 of 
the spring connecting rod C is effective to apply 
a strong biasing force to the switch points and 
to the switch operating mechanism. If the hand 
throw lever is then operated to reverse the Switch, 
this biasing force is applied to the lever as Soon 
as it is raised a short distance out of its latch 
stand. However, our improved buffing mecha 
nism is effective at such times to slow the move 
ment of the hand operating lever and insure that 
it moves or is moved slowly from one position to 
the other. 
When the modified form of leak groove shown 

in Fig. 5 is used under the conditions described 
in the preceding paragraph, the buffing action is 
reduced in successive Steps. This reduction in 
the buffing action corresponds roughly to the re 
duction in the biasing force of the spring 4 as 
the manual lever 22 moves into correspondence 
with the position of the Switch points. The 
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8 
Switchman is thus relieved of the necessity of 
waiting for a slow buffing stroke of the piston, 
while at the same time the spring load on the 
lever 22 is not increased sufficiently to cause the 
Switchman to lose control of it. 
The use of our buffing mechanism reduces the 

wear on the switch pointlock, which might other 
Wise be locked and unlocked between every truck 
of the trailing train, 
The buffer mechanism. Such as that disclosed 

herein is inherently incapable of providing any 
buffing action until the switch points start to 
move. Therefore, when a train is trailing the 
Switch, as each truck passes it, the force of spring 
4 is suddenly applied through the head rod 
and the Spring rod 3 to the Switch operating 
mechanism. The buffer mechanism cannot re 
lieve this impact because of the inertia of the 
parts. In order to prevent the transmission of 
such impact forces to the switch operating mech 
anism B, we have provided a stop bolt 52 threaded 
into a suitable portion of the yoke 28, by which 
Such impacts are transmitted to the casing 53 of 
the SWitch operating mechanism B, rather than 
through the functional parts of the mechanism, 
The bolt 52 is threaded so that it may be ad 
justed to just touch the casing 53 when the yoke 
20 is in its normal position. A lock nut 54 is 
provided to hold the bolt, 52 in its adjusted posi 
tion. 

In order to assist in preventing corrosion of the 
piston rod 40, a cover 55 may be provided, as 
shown in Fig. 2. The cover 55 is attached by 
Suitable means to the cylinder 3 and extends 
above the rod 4) so as to protect it from the ele 
ments. 
Although we have herein shown and described 

Only one form of Switch operating apparatus em 
bodying our invention, it is understood that war 
ious changes and modifications may be made 
therein within the scope of the appended claims 
without departing from the spirit and scope of 
Our invention. 

Having thus described our invention, what we 
claim is: 

i. Railway switching apparatus, comprising a 
railway Switch movable between two extreme po 
sitions, an operating device movable between two 
positions to actuate the switch to its correspond 
ing positions, means connecting the operating de 
vice to the switch including a rigid rod structure 
adjacent the device and spring means between 
the rod structure and the switch, said spring 
means being effective to permit movement of the 
Switch by a trailing train away from the position 
Selected by the operating device, buffer means for 
delaying the return movement of the switch by 
the Spring means after passage of a trailing train 
including a buffer cylinder mounted on the rigid 
rod structure, a buffer piston movable in the cyl 
inder, and a toggle linkage connecting said buffer 
piston to the Switch, said toggle linkage being in 
its dead center position when the switch position 
Corresponds to the position of the operating de 
Vice, and being moved away from said dead cen 
ter position as the Switch moves away from the 
position selected by the operating device. 

2. Railway switching apparatus as in claim 1, 
70 

5 

including a buffer Spring biasing the piston in 
a direction away from the dead center position of 
the toggle linkage, said Spring being effective to 
Oppose the spring means when said linkage is out 
of its dead center position during a trailing train 
movement through Said Switch, and thereby to 
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reduce the force with which the Switch points 
are held against the train. Wheels. 

3. Railway switching apparatus as in ciaira 1, 
in which the ratio of buffer piston travel per unit 
of Switch travel increases continuously as the de 
flection of the Switch from the position selected 
by the operating device increases. 

4. Railway Switching apparatus as in claim 1, 
in which said rigid rod structure includes a yoke, 
and in which said cylinder is pivotally mounted 
in the bight of the yoke. 

5. Railway SWitching apparatus, cornprising a 
railway switch movable between two extreme po 
sitions, a rigid structure, Spring means connect 
ing the structure and the SWitch, said spring 
means biasing the Switch to one extreme position 
and being effective to permit movement of the 
SWitch by a trailing train away from said one 
position, buffer means for delaying the return 
in ovement of the SWitch by the Spring means 
after passage of a trailing train including buffer 
cylinder and piston elements, means Supporting 
one of said elements on said rigid structure, 
and a toggle linkage connecting the other of said 
elements to said Switch, said toggie linkage be- ; 
iing in its dead center position when the Switch 
is in said one position and being moved away 
from said dead center position as the Switch 
noves away from said one position, thereby 
increasing the ratio of piston travel to switch 
travel. 

6. Railway Switching apparatus, comprising a 
l'aiiway switch movable between two extreme 
positions, an operating device movable between 
two positions to actuate the switch to corre 
sponding positions, means connecting the oper 
atting device to the Switch including a rigid rod 
stricture adjacent the device and spring means 
between the rod structure and the SWitch, Said 
syring nealins being effective to permit move 
ment of the Switch by a trailing train away 

the position Selected by the operating de 
vice, and means for delaying the return move 
rent, of the switch by the Spring means after 

age of a trailing train including a buffer 
incunted on the rigid rod structure and a toggle 
linkage connecting said buffer to the Switch. 

i. Railway Switching apparatus as in claim 1, 
in withich said cylinder is pivotally mounted on 
the rigid rod structure, and in which one arm of 
said toggle linkage includes the cylinder, the 
piston and a rod moved by the piston, and the 
ather &n of the toggle linkage is one arm of 
a, be crank lever pivotaliy mounted on Said 
rigid rod structure, the second arm of said bell 
cank ever being connected to the SWitch. 

3. RaiiWay Switching apparatus as in claim 7, 
in Which said rigid rod structure includes a yoke, 
and in which the cylinder and the bell crank 
lever are pivotally mounted in the bight of the 
yoke. 

9. Control apparatus, comprising a control de 
vice iovable between two extreme positions, a 
rigid structure, spring means connecting the 
structure and the control device, said Spring 
means biasing the control device to one extreme 
position and being effective to perinit novernent 
of the control device away from said one posi 
tion by a force applied thereto, buffer means for 
delaying the return movement of the control 
device by the spring means after removal of 
Said force therefron, said buffer ineans includ 
iing a pair of expansible charinberS Separated by 
a movable wall, means providing restricted fluid 
communication between Said chambers, and 

5 

2 5 

3 5 

50 

10 
ineans connecting said buffer means between 
said control device and said rigid structure so 
that movement of Said control device relative to 
Said structure causes concurrent movement of 
Said Wall relative to said chambers, said con 
necting means including a toggle linkage ar 
ranged to continuously increase the ratio of 
wall travel to control device travel as said con 
trol device moves away from said one position. 

10. Control apparatus as in claim 9, including 
a Spring acting On Said movable Wall in a direc 
tion to oppose said Spring means, said Spring be 
coming more effective as the travel of the con 
trol device from said one position increases be 
cause of the increased ratio of wall travel to 
control device travel. 

11. Railway SWitching apparatus, comprising 
a railway Switch movable between two extreme 
positions, an operating device movable between 
two positions to actuate the Switch to corre 
Sponding positions, means connecting the oper 
atting device to the switch including a rigid rod 
Structure adjacent the device and Spring means 
between the rod structure and the switch, said 
Spring means being effective to permit movement 
of the Switch by a trailing train away from the 
position Selected by the operating device, buffer 
means for delaying the return movement of the 
SWitch by the spring means after passage of a 
trailing train including a buffer cylinder, a 
buffer piston (nowable in the cylinder, means 
effective to provide free fluid communication 
between the ends of said cylinder during 
a piston stroke in a direction correspond 
ing to Switch movement away from the po 
sition selected by the operating device, means 
providing restricted communication between the 
ends of Said cylinder during the first part of a 
return piston Stroke and less restricted conn 
munication during the last part, and a toggle 
linkage connecting the buffer piston to the 
SWitch, Said toggle linkage being in its dead 
center position when the Switch position corre 
sponds to the operating device position, and be 
iing effective When said Switch is moved away 
from that position to increase the ratio of piston 
travel to SWitch travel so that said ratio is a 
maximum during said first part of the return 
piston stroke. 

12. Railway Switching apparatus, comprising 
a railway switch novable between two extreme 
positions, an operating device movable between 

60 

tWO positions to actuate the Switch to corre 
sponding positions, means connecting the oper 
ating device to the Switch including a rigid rod 
structure adjacent the device and spring means 
between the rod structure and the switch, said 
Sgring means being effective to permit, movement 
of the Switch by a trailing train away from the 
position selected by the operating device, means 
for locking Said Switch in one of Said extreme 
positions, means responsive to deflection of the 
rails adjacent the heel of the switch by a trail 
ing train to unlock said locking means and per 
rinit noverinent of the Switch by said train, buffer 
inealis for delaying the return movement of the 
SWitch Eleans after passage of a train truck to 
avoid Successive operations of said locking and 
illockiing in eans as successive trucks pass said 
Switch, said buffer means including a buffer 
cylinder incunted on the rigid rod strugture, a 
life" is on Yovable in the cylinder, and a 

togglse linkage connecting said buffer piston to 
til8 Switch, Said toggle linkage being in its dead 
certer position when the switch position corre 
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sponds to the position of the operating device, 
and being moved away from Said dead center 
position as the switch moves away from the posi 
tion selected by the operating device. 

13. Buffer apparatus for regulating the Speed 
of movement of a device movable between two 
positions, comprising a cylinder, a piston nov 
able in the cylinder, means effective to provide 
free fluid communication between the ends of 
said cylinder during a forward piston stroke, 
means providing restricted communication be 
tween the ends of the cylinder during the first 
part of a return piston stroke, means providing 
less restricted communication between the cylin 
der ends during the last part of a return stroke, 
and a toggle linkage connecting said piston and 
said device including two arms arranged to be in 
their dead center positions when said device is in 
one of said two positions, and effective as the de 
vice is moved away from that position to coin 
tinuously increase the ratio of piston travel to 
device travel, so that said ratio is a maximum 
during said first part of the return stroke. 

14. Buffer apparatus for regulating the Speed 
of movement of a device movable between tWO 
positions, comprising a cylinder, a piston mov 
able in the cylinder, and a toggle linkage Con 
necting said piston and said device including two 
arms arranged to be in their dead center posi 
tions when said device is in one of said two posi 
tions, and effective as the device is moved away 
from that position to continuously increase the 
ratio of piston travel to device travel. 

15. Buffer apparatus for regulating the speed 
of movement of a device movable between two 
positions, comprising Spring means biasing Said 
device to one of said two positions, a cylindel', 
a piston movable in the cylinder, a toggle link 
age connecting said piston and said device in 
cluding two arms arranged to be in their dead 
center positions when said device is in one of Said 
two positions, and effective when the device is 
moved away from that position to continuously 
increase the ratio of piston travel to device travel, 
and a toggle Spring acting on the piston in a di 
rection to oppose Said spring means, Said toggle 
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spring becoming increasingly effective as said 
ratio increases. 

i6. Railway switching apparatus as in claim 1, 
in which said cylinder is removably mounted on 
said rod structure and said piston is removably 
connected to said Switch, so that said buffer 
means may be removed as a unit without affect 
ing the operability of the operating device and 
the Spring means. 

17. Railway switching apparatus, comprising a 
railway switch movable between two extreme 
positions, an operating device movable between 
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two positions to actuate the Switch to corre 
Sponding positions, means connecting the op 
erating device to the Switch including spring 
means to permit movement of the switch by a 
trailing train away from the position selected by 
the operating device, and double-acting buffer 
means for delaying the return movement of the 
Switch by the spring means after passage of a 
trailing train, said buffer means including a 
toggle linkage connecting said buffer means and 
Said Switch and arranged to be in its dead center 
position when the switch position corresponds 
to the position of the operating device, said link 
age being deflected from its dead center posi 
tion in one direction when said switch is trailed 
from its normal position and deflected in the 
Opposite direction when said switch is trailed 
from its reverse position. 

HERBER. L. BONE. 
ROBERT A. WOODS. 
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