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CHECK MECHANISM 
Ernest Davis, Syracuse, N. Y., assignor to The 
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corporation of New York . . . . 

PATENT OFFICE 

Application July 14, 1937, serial No. 153,589 
6 Claims. (Cl 188-9). 

This invention relates to checks or check mech 
anisms, particularly for checking movements in 
opposite directions or back and forth movements, 
as for instance, for checking: machines having 
an operating movement in reverse directions dur 
ing each cycle of operation, as an opening and 
closing movement, for checking. Or absorbing the 
shocks, as the machine approaches the end of 
its closing movement and as it approaches the 
end of its opening movement, and has for its ob-; 
ject means operable to vary the checking effect. 
during different periods of the cycle of nove 
rrent of the check mechanism. ... . . 

'. It also has for its object a check mechanism 
involving a piston having a back, and forth move 
ment in a piston chamber and making a com 
plete back and forth movement, usually a re 
ciprocation, during each cycle of movement of 
the check mechanism, and a check valve through 
which a hydraulic liquid is forced during the 
checking operation, with means actuated auto-. 
matically during the operation of the checking 
device for varying the opening of the check Valve, 
and hence, varying the checking effect...during 
different periods of the cycle of movement of the 
piston member, so that, in a machine having an: 
opening and closing movement, the piston makes 
one back and forth movement or one complete 
reciprocation during the opening movement and 
during the closing movement of the machine. 
The check mechanism may be adjusted to give a 
different checking effect during the opening of 
the machine from that during the closing. Of the 
machine. ..., 
Other more specific objects will 

throughout the specification. . 
The invention consists in the novel features 

and in the combinations and constructions here 

appear 

in after set forth and claimed. 
In describing this invention, reference is had to 

the accompanying drawing in which like char'- 
acters designate corresponding parts in all the 
ViewS. Figure 1 is a side elevation, partly broken away, 
of a check mechanism embodying this invention. 

Figure 2 is a sectional View 
lure 1. 
Figure 3 is a plan view of parts seen in Fig 

on line 2-2, Fig 

ure 1, the cap of the casing being omitted, and 
parts being shown in Section. 

Figures 4, 5 and 6 are diagrammatic views il 
lustrating the positions of the parts of the check 
mechanisin when respectively in starting posi-. 
tion, in an intermediate position, and in con 
pletely operated position. 

The invention is here shown as embodied in the 
same type of check mechanism as that shown in 
my application, Serial Number 14,993, filed June 
12, 1937, now Patent No. 2,138,372 issued Nov. 29, 
1938, and the piston chamber is a cylinder, and 
the piston reciprocates in the cylinder. . 
"f designates the casing, which includes a lower 

section 2 and an upper section or removable cap 
3, the lower section 2 being provided with an oil 
reservoir. 4, and in this reservoir is located or 
formed a piston chamber or cylinder 5, with a 
passage or by-pass 6 connecting the upper por 
tion 7 of the reservoir and the lower portion 8 
around one side of the cylinder 5. The casing 
has a gage or sight-glass G for indicating the oil 
level, -- ". . . . . . . . . . 

9 designates a reciprocating pump piston or 
plunger in the cylinder 5. - 

0 designates a crank shaft journalled in the 
casing outside the reservoir. 4, here shown as 
above the level L of the oil therein. The motion 
transmitting means between the piston 9 and the 
crankshaft is preferably a connecting rod piv 
oted at its lower end to the piston and mounted 
at 3 on the crank of the crankshaft. The con 
necting rod extends out of the reservoir 4, above 
the liquid therein. The crankshaft is mounted 
in bearings 4 located between the sections 2, 3 
of the Casing and entirely Out of or above the oil 
in the reservoir, and hence out of the pressure 
33. ' ' . . . - 

15 designates a reversely movable actuator, as 
a lever arm, having a back and forth movement, 
as an oscillating movement, the lever 5 being 
shown as mounted on a shaft 6 journalled in 
bearings provided on a suitable bracket 7 on the 
outside of the casing. The reduction leverage 
mechanism between the arm.5 and the crank 
shaft 0 preferably consists of gears 8 and 9 
keyed respectively on the shaft 6 and the shaft 
to outside of the casing f. The gear 8 is of 
larger diameter than the gear 9 and the gear 
reduction is such, or the gears of such sizes as 

10 

ls. 

40 

to provide a leverage ratio of slightly greater 
than two to one. The ratio is such that the pis 
ton makes a complete reciprocation or an "out" 
and “in” stroke, upon movement of the arm 15 
in one direction from starting position and one 

45 

reciprocation or two strokes upon each move-. 
ment of the actuating arm 5 from its shifted po 
sition back to starting position. When the pis 
ton is at the end of its “in' stroke or at the lower 
end of the cylinder 5, in the position shown in 
Figure 4, the crank is at a radial angle, illus 
trated by the line A (Figures 1 and 4), and is 
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hence at one side of the dead center line, inter 
secting the axis of the crank shaft and the 
axis of the pivot connecting the rod to the 
piston. As the arm 5 moves outwardly from its 

5 starting position, the piston moves On its 'out' 
stroke, and when it reaches the end of its 'out' 
or 'up' stroke it is in the radial position illus 
trated by the line B (Figure 1), and during con 
tinued movement of the arm 5 in the same di 

10 rection, the piston remains substantially practi 
cally stationary while moving from the radius B 
to radius C (Figure 1), and then during con 
tinued movement of the arm 5 in the same di 
rection, as indicated by the arrow, Figure i, the 

l5 piston moves on its 'in' stroke to the lower end 
of the cylinder 9 and the crank moves into an 
angular position, illustrated by the radius D (Fig 
ure 1). During this movement, the arm 5 has 
moved through an angle of approximately 130, 

20 and the crank of the shaft is moved through an 
angle of approximately 232. During the return 
movement of the arm 5 to starting position, the 
shaft f) is shifted reversely in the same manner, 
and the piston 9 likewise makes a complete re 

25 ciprocation, or an “out” or 'up' stroke and an 
“in' or 'down' stroke, and in the direction of the 
arrows in Figures 6 and 5 from the position 
shown in Figure 4. 
The cylinder 5 is formed with a port in the 

80 outer end portion thereof, and preferably in the 
head therof, which head is spaced from the bot 
tom of the reservoir, so that the port opens in 
to the lower portion 8 of the reservoir. - 

2 designates a port, and 22 a check valve for 
35 controlling said port, the check valve being here 

shown as having a stem 23 guided in a suitable 
bushing 24 suitably supported by a spider 25 in 
the port 2, the stem extending through the port 
into the lower portion 8 of the reservoir. This 

40 valve 2 is adjusted to open different distances 
from its seat. It is operated in synchronism with 
the movement of the piston 9 from any suitable 
moving part of the check mechanism, as for in 
stance, the crankshaft fo, and suitable connec 

45:tions operated by the crank shaft. These con 
nections include cams 26, 27 actuated by the 
crank shaft, and here shown as mounted on an 
extension f(08, thereof, outside of the casing, a 
shaft 28 journalled in the lower portion of the 

50 casing and extending into the lower portion 8 of 
the reservoir and provided with a connection, as 
a cam29, for coacting with the lower end of the 
stem 23 of the valve 22 and motion transmitting 
connections extending outside the casing, as a . 

55-link 30 having a follower or roller 3 at one end 
coacting with the cams 26 and 27, and also being 
connected at its other end to an arm 32 on the 
shaft 28, it being connected to the arm 32 by a 
sliding or pin-and-slot connection. The cams 

60-26, 27 are adjustable into different radial angles 
relatively to each other and the crank shaft, and 
are held in their adjusted position in any suit 
able manner, as by set screws 33, extending ra 
dially into the hubs of the cams against the ex 

65tension foa of thhe crank shaft 0. The roller 
3 is caused to follow the cams 26, 27 by a suit 
able spring 3 a acting on the rod 30. The cam 
29 is of such contour as to not permit the valve 
head 22 to entirely seat, so that the flow of oil 

70 from the piston chamber 5 past the valve is not 
entirely obstructed, when the valve head 22 is in 
its lowermost position. 
In operation, during each "out" or “up' stroke 

of the piston 9, the oil in the reservoir readily 
75 transfers through the by-pass 6 into the cylinder 

2,220,994 
below the piston and flows up through the port 
2, past the valve 22, which opens freely and is not 
retarded in its opening movement by the cam 
29, and during the 'in' or “down' stroke, the 
Valve 22 is held by the cam 29 off its seat an 
amount corresponding to the adjustment of the 
cam, so that the resistance offered to the flow 
of the oil past the valve, or the checking effect 
is determined by the position of the valve 22. 
During the period that the piston is reversing 
itself at the end of the 'out' stroke and at the 
beginning of the 'in' stroke, there is, in this 

O 

embodiment of my invention, practically no . 
checking effect, because the piston is practically 
stationary while the crank is traveling from the 
point B to the point C, or vice-versa. The pis 
ton 9 makes one reciprocation or one up and 
down movement during the movement of the 
actuator f5 from the position shown in Figure 4 
to that shown in Figure 6, these being the posi 
tions occupied when the machine, having an 
Opening and a closing movement, as a press, is in 
Open position and in closed position, respectively, 
and during this movement, one of the cams 26 
or 27 controls the movement of the valve 22. 
During the movement of the piston 9, when the 
actuator 5 is in the position occupied in Figure 
6 and moved to that shown in Figure 4, the pis 
tion makes a complete up and down movement, 
While the machine or press, having an Opening 
and a closing movement, is going from closed to 
Open position, and the other of the cams then 
Controls the movement of the valve 22, so that a 
different checking effect, if desired, may be had 
during the opening movement of the machine or 
preSS. 

In Figure 5, the actuating element or arm 5 
is shown in its position occupied when the piston 
is approaching the end of its “up' stroke or ap 
proaches the beginning of its reWer'Sing move 
ment, when it is practically at a standstill. Dur 
ing movement of said arm from the position 
shown in Figure 4, to that shown in Figure 6, the 
connecting rod is passing through the dead cen 
ter line or between radial lines B-C (Figure 1), 
that is, a line passing through the axis of the 
Crank shaft and the point of connection of the 
connecting rod to the piston. 
Owing to the adjustable cams 26, 27, the check 

Valve 22 may be adjusted to open to a greater or 
less degree during the cycle of movement of the 
piston, and hence, vary the checking effect dur 
ing different periods of the cycle of movement 
of the piston. One of the cams 26, 27 controls 
the cycle of movement while the machine to 
which the checking device is applied, is closing, 
and the other controls the checking effect during 
the cycle of movement of the piston, while the 
machine is opening. 
What I claim is: 
1. In a check for checking movements in op 

posite directions, a casing formed with a reser 
Voir for a liquid, a piston chamber communi 
cating with the reservoir to receive liquid there 
from and discharge the same thereinto, the 
chamber having a port opening into the reser 
voir, a piston having a back and forth move 
ment in the piston chamber, a check valve in 
the port, a rock shaft, means connecting it to 
the piston for transferring the motion thereof 
to the piston and effecting a complete back and 
forth movement upon rocking of the rock shaft 
in one direction and a complete back and forth 
movement upon rocking of the rock shaft in the 
other direction, an actuating element connected 
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to the rock shaft, and mechanical motion trans 
mitting means controlled by the rock shaft and 
adapted to differentially control the closing 
movements of the check valve during the move 
ment of the rock shaft in one direction as re 
gards the movement of the rock shaft in the 
Other direction. 

2. A check for checking movements in opposite 
directions, a casing formed with a reservoir for a 
liquid, a cylinder communicating with the reser 
voir to receive liquid therefrom and discharge 
the same thereinto, the cylinder having a port 
opening into the reservoir, a reciprocating piston 
movable in the cylinder, a check valve in the 
port, a crank shaft mounted in the casing, a 
connecting rod between the crank thereof and 
the piston, a rocking actuator for the crank 
shaft and connected thereto to rock the Sane 
and effect a complete back and forth reciproca." 
tion of the piston during rocking movement of 
the actuator in one direction, and a complete 
back and forth reciprocation during rocking 
movement of the actuator in the opposite direc 
tion, and means for controlling the operation of 
the check valve including a plurality of cams 
on the crankshaft arranged in different angular 
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relations to the crank shaft, an actuator for the 
check valve, and motion transmitting connections 
between the cams and the check valve actuator, 
one cam being located to control the check valve 
actuator during the reciprocation of the piston 
during rocking movement of the Crank shaft in 
one direction, and the other cam to control the 
check valve actuator during reciprocation of the 
piston during rocking movement of the crank 
shaft in the opposite direction. 

3. In a check for checking movements in Op 
posite directions, a casing formed With a reser 
voir for a checking liquid, and a piston chan 
ber located in the reservoir below the level of 
the liquid therein and having a port opening into 
the lower section of the reservoir, the chamber 
also having communication. With the upper por 
tion of the reservoir, a check valve in the port, a 
piston having a back and forth movement in the 
chamber, a rock shaft Supported in the casing 
out of the reservoir, connections between the 
shaft and the piston member to actuate the pis 
ton member, a reversely movable actuating ele 
ment for connection to a moving part to be 
checked, motion transmitting, means between 
the actuating member and the shaft, and mO 
tion transmitting means between the Shaft, and 
the check valve, the latter motion transmitting 
means including adjustable parts for varying the 
operation of the check valve to vary the check 
ing effect during different portions of the cycle 
of movement of the piston. 

4. In a check for checking movements in Op 
posite directions, a casing formed with a reser 
voir for a checking liquid, and a piston chamber 
located in the reservoir below the level of the 
liquid therein and having a port opening into 
the lower section of the reservoir, the chamber 

3 
also having communication with the upper por 
tion of the reservoir, a check valve in the port, 
a piston having a back and forth movement in 
the chamber, a rock shaft supported in the cas 
ing out of the reservoir, connections between the 
shaft and the piston member to actuate the 
piston member, a reversely movable actuating 
element for connection to a moving part to be 
checked, motion transmitting means between the 
actuating member and the shaft, motion trans 
mitting means between the shaft and the check 
valve, the latter motion transmitting means in 
cluding adjustable cams, for varying the opera 
tion of the check valve to vary the checking ef 
fect during different portions of the cycle of 
movement of the piston. . . . "... 

5. In a check for checking movements in Op 
posite directions, a casing formed with a reser 
Voir for a checking liquid and with a cylinder in 
the reservoir arranged to be immersed in the 
liquid, the cylinder, having a port in its Outer 
end portion opening into the lower portion of 
the reservoir, a piston working in the cylinder, 
a crank shaft journalled in the casing outside 
of the reservoir, a connecting rod between the 
piston and the crank shaft and extending out of 
the reservoir, an actuating member having a 
back and forth movement for connection to a 
part to be checked, and a reduction leverage 
mechanism between the actuating member and 
the Crank shaft to cause the piston to make a 
complete reciprocation during the movement of 
the actuating member in one direction, and a 
complete reciprocation during the actuation of 
said member in the opposite direction, a check 
valve in said port, connections between the rock 
Shaft and the check Valve for operating the 
Sane, 

6. In a check for checking movements in op 
posite directions, a casing formed with a reser 
Voir for a checking liquid and with a cylinder 
in the reservoir arranged to be immersed in the 
liquid, the cylinder having a port in its outer 
end portion opening into the lower portion of the 
reservoir, a piston working in the cylinder, a 
crank Shaft journalled in the casing outside of 
the reservoir, a connecting rod between the pis 
ton and the crank shaft and extending out of 
the reservoir, an actuating member having a back 
and forth movement for connection to a part to 
be checked, and a reduction leverage mechanism 
between the actuating member and the crank 
Shaft to cause the piston to make a complete 
reciprocation during the movement of the actu 
atting member in one direction, and a complete 
reciprocation during the actuation of said mem 
ber in the opposite direction, a check valve in 
Said port, connections between the rock shaft 
and the check valve for operating the same, said 
connections including cams on the shaft adjust 
able into different radial angles to vary the check 
ing effect during different periods of the cycle 
of movement of the piston. 

ERNEST DAVIS. 
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