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This invention relates to mechanisms of the 
kind which involve the translation of a rotary 
movement into a rectilinear movement. 

In various type of machines the movement of 
a pivotally mounted, or rotating, element is 
frequently utilized to impart a rectilinear move 
ment to a driven element. Usually the pivotally 
mounted, or rotating, element has consisted of 
a pinion which is connected to the source of 
power While the driven element has consisted of 
a rack. Such gearing, however, has a number 
of objections. For example, it has a constant 
mechanical advantage, whereas many machines 
would operate more satisfactorily if the motion 
translating mechanism employed had a variable 
mechanical advantage which would compensate 
for the variable load conditions characteristic of 
the mode of operation of the particular ma 
chines. Gearing of the rack and pinion type 
also has the objection that it is costly and must 
be made specially for each particular machine 
On Which it is to be used. Moreover, there is 
Some play between the mating teeth of the gears 
and this necessitates the provision of a certain 
amount of override to insure that the driven 
element will be moved the required distance. 
Such play, in turn, is objectionable, particularly 
in the precision manufacture of machine ele 
ments when the travel of the elements must be 
accurately controlled. 
The problem of translating a rotary move 

ment into a rectilinear movement is one which 
is presented, for example, in connection. With 
controlling the ram disclosed in copending ap 
plications Serial No. 73,271 and Serial No. 
752,433, now Patent No. 2,528,198, issued October 
31, 1950, assigned to our interests. 
In the devices shown in the applications re 

ferred to, secondary problems are also presented. 
For example, when the element which drives the 
ram is idling between working strokes of the 
ram, or other driven element, those surfaces of 
the driving element and ram which are engaged 
when the ram is being retracted contact one 
another and produce a tapping Sound which 
may be objectionable. 
Also in application Serial No. 752,433 the 

Weight of the ram is utilized to effect the de 
sired initial movement to insure the abutting 
relationship between the driving element and 
the ram while in application Serial No. 73,271 
the Weight of the ram is utilized to Seal off the 
ports through which the power transmitting 
fluid is permitted to flow under certain condi 
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rams in the environments and in the manner de 
scribed, it is the practice to make them relatively 
heavy. 
Any such Weight, and the attendant inertia, 

forces, however, necessitate a corresponding l'e- 
duction in the speed of the machine and is also 
objectionable from the standpoint of noise level 
and wear. 
One solution for the problems referred to 

above is disclosed in application Serial No. 
111,233, also assigned to our interests, wherein 
the axis of rotation of the roller arm of the 
translating device is angularly displaced With re 
Spect to the axis of the reciprocable ram So that 
the roller which engages the ram is caused to 
traverse a helical path of substantially the same 
diameter as the ran. This device has proved 
eminently successful in conjunction with the 
clutch disclosed in application Serial No. 
73,271 in controlling the operation of a machine 
tool of the type covered by patent 2,364,011, also 
assigned to our interest. However, as the diam 
eter of the helical path which is traversed by 
the ram engaging roller must in each instance be 
substantially the same as that of the ram, the 
roller arm of necessity must be designed in ac 
cordance with the specific diameter of the partic 
ular ram, or other reciprocable element With 
which it is to be employed. The manufacture 
of such special roller arms necessitates the use 
of special tools, fixtures and jigs. 
The principal object of the present invention, 

therefore, is to provide a movement translating 
mechanism which is so designed that the use of 
gearing is avoided and which, at the same time, 
is so standardized as to avoid, to a large degree, 
the necessity for specially designing each roller 
arm and hence avoid the necessity for Special 
and costly tools, fixtures and jigs in the produc 
tion of such roller arms. 
Another object is to provide a translating 

mechanism of the character generally described 
which will provide the desired mechanical ad 
vantage at the desired portion of travel of the 
driven element. 
A related object is to provide a variable me 

chanical advantage in a linkage System which 
matches the requirements of the driven element. 
A still further object is to provide a translating 

mechanism which is free of lost motion between 
it and the machine or device to be controlled. 
Yet another object is a translating mecha 

nism which is so designed that the Weight of 
tions. In order to insure proper operation of the 5 driven element need not be substantial in order 
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to insure a sensitive response of the associated 
machine, thereby providing a translating device 
wherein light weight parts may be employed 
and thus insuring quiet Operation with a mini 
mum of wear. 
A still further object is a translating mecha 

nism characterized by features which adapt it 
particularly for use in connection with driven 
elements of a cylindrical shape. 
A still further object is a clutch wherein, in 

order to insure quiet operation, provision is made 
for permitting idling movement of the driving 
element without contact between the cooperat 
ing surfaces of the driving element and the driven 
element. 
A still further object is a novel design and air 

rangement of the parts of the translating mecha 
nism, whereby to facilitate assembly and disas 
sembly of the parts and insure simplicity and 
economy in construction. 
The invention is illustrated in the accompany 

ing drawings, wherein: 
Figure 1 is a fragmentary side elevational view 

of a press-working machine tool showing a tians 
lating mechanism embodying the features of the 
invention associated therewith; 

Figure 2 is an enlarged vertical Section through 
the translating mechanism and is taken along line 
2-2 of Figure 1; 

Figure 3 is an enlarged horizontal section taken ; 
along the line 3-3 of Figure l; and 

Figure 4 is a vertical section taken along line 
4-4 of Figure 2. 
The translating mechanism of the invention 

is characterized by features which adapt it for 
various purposes and for various types of na 
chine, devices and mechanisms wherein the ro 
tary, or pivoted, movement of a driving element 
is transmitted to a driven element in Such a 
manner that the latter is caused to move recti 
linearly. 
By way of example, the translating mechanism 

is illustrated in connection with a preSS-Working 
machine tool, the latter being sufficiently ill S 
trated for the purpose in view by a showing 
(Figure 1) of a fragmentary portion C of the 
frame thereof and the clutch f f for connecting 
and disconnecting the press-Working tool (ralii 
or the like) to a pitman f2 which at its upper 
end is connected to an eccentric (not shown) or 
the power shaft of the machine. 
The clutch may, if desired, be of the type 

disclosed in applications Serial No. 752,433 or 
serial No. 73,271. As illustrated, however, it is 
of the type disclosed in the latter application, 
having a piston 3 which is connected to, and 
which is actuated by pitman 2. (Figures 1, 2 and 
3). 
The piston i3 is reciprocable Within a recipro 

cable cylinder 2 which is closed at its lower end 
and which in the embodiment illustrated, con 
stitutes the ram of the machine. Ports 2d which 
are formed in the cylinder 2 permit, or prevent, 
the flow of... hydraulic fluid between a reservoir 
2b in the stationary housing 23 of the clutch 
and the interior of the cylinder 2, depending up 
on the position of the cylinder 21 in the hous 
ing. In this connection, it will be apparent that 
when the cylinder 2 t occupies the position shown 
in Figure 2, the piston 3 may reciprocate there 
in without its movement being transmitted to 
the ram, the ports 2 a permitting the hydraulic 
fluid to course back and forth between the interior 
of the cylinder 2 f and the reservoir 2b. It will 
also be apparent that any downward movement 
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of the cylinder 2 which results in closing of the 
ports 2 fa. Will result in trapping of hydraulic fluid 
between the piston 3 and cylinder 2 so that the 
movement of the piston will be transmitted to 
the cylinder (ram) to cause the latter to per 
form a Working Stroke. Retractive movements 
of the cylinder 2, upon completion of the work 
ing strokes, are effected by the engagement of a 
shoulder 34 on the piston 3 with a lifting ring 
3) threadedly secured in the upper, open end of 
the cylinder, the piston lifting the cylinder 2 
to a position in which ports 2 a communicate 
with the reservoir 2 b as it approaches and 
reaches the upper limit of its range of movement. 
In accordance with the invention, the translat 

ing mechanism, which is indicated generally at 
49, is associated with the cylinder 2 of the clutch 

in such a manner that it may be availed of to 
positively initiate movement of the cylinder 2 
in a direction to effect closing of the ports 2 a. 
when it is desired to operate the ram of the ma 
chine. To this end the translating mechanism 
includes an arm 68 which carries a roller 50 and 
which is carried by a shaft 62, the latter being 
journalled eccentrically in a bearing element 70 
which is carried in an opening 70a in the housing 
23 and the roller 50 occupying an annular chan 
nel 22 formed in the cylinder 2. 

Referring to Figure 4, wherein the cylinder 2 
is shown at the upper limit of its range of move 
ment, it will be noted that the axis 6 about 
which the roller arm 60 turns extends at right 
angles with respect to the axis 6a of piston 
3 and cylinder 2 and is offset rearwardly with 
respect to the latter axis. The mounting of the 
arm 60 in the manner described insures that the 
roller 50, for a predetermined range of move 
ment of the arm 60, will maintain contact with 
the walls of the channel 22, it being understood 
that the depth of the channel 22 may be pre 
determined so that the roller 50 will maintain 
contact with the walls thereof for a distance 
adequate to enable the desired movements to be 
imparted to the cylinder 2. 
At its outer end, the shaft 62 carries an ac 

tuating arm 65 which in turn carries a handle 65d. 
A spring 85 (Figure 1) having one end connected 
to the machine frame and the other end connect 
ed to the arm 65 is normally operative to hold 
the arm 65 in the position shown in Figure i, 
in which position a tail-piece 65b on the arm 
abuts an adjustable stop 3 and in which posi 
tion the spring 85 and arm 65 hold the roller 
arm 60 in a position in which it holds the cylinder 
2 in its upper retracted position against any 
slight tendency to follow the piston 3 on its 
downward strokes when the piston is idling. To 
positively initiate movement of the cylinder 2 
downwardly and thereby close the ports 2d, the 
handle 65a is moved in a counterclockwise direc 
tion. Owing to the mounting of the arm 60 in 
the manner described, the roller 50 will remain 
in the channel 22, acting against the lower Wall 
of the channel as the arm 60 moves in a counte 
clockwise direction, to move the cylinder 2 doWAl 
wardly. Obviously, for any cylindrical or con 
toured member and any degree of stroke, the 
parts may be designed so that the ports 2 a will 
be caused to function in the manner described 
In this connection, it will be noted that the ec 
centric mounting of the shaft 62 in the manner 
illustrated, in conjunction with the permissible 
axial adjustment of the lifting ring 30, enables 
compensation to be made for errors or tolerances 
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in machining as well as adjustments to meet Con 
ditions peculiar to one or a Series of machines. 
When the ports 2 a. are closed in the manner 
described, the hydraulic fluid trapped between 
the piston 3 and the cylinder 2 will positively 
connect the piston and cylinder so that during 
the remainder of the movement of the piston its 
movement will be transmitted to the cylinder 2 
through the trapped hydraulic fluid. During the 
return stroke of the piston f3, the later, acting 
against the lifting ring 30, will carry the cylinder 
2. With it. 
During idling periods of the machine, the roller 

arm 60, as noted, holds the cylinder 2 at the 
upper limit of its range of movement. While the 
piston 13 reciprocates in the cylinder 2 and while 
the hydraulic fluid flows back and forth between 
the cylinder and the reservoir 2b. In accord 
ance with the invention, the translating mecha 
nism is utilized to support the cylinder 2 in a 
position such that the shoulder 34 on the piston 
3 will not contact the lifting ring 30 and produce 
an objectionable tapping noise during such 
periods. Referring in this connection to Figure 
4, it will be noted that there is a slight clearance : 
between the shoulder 34 of the piston 3 and the 
lifting ring 30, the piston being shown at the 
upper limit of its range of movement. The 
mechanism is so designed that as the cylinder 
2 reaches the position to which it is carried by : 
the piston 3 acting against the lifting ring 38 
(the position at which the piston reaches dead 
center), the spring 85 acting upon the arm 65, 
will be operative to turn the latter in a clockwise 
direction and thereby lift the cylinder out of the .5 
range of movement of, and hence out of contact 
with, the piston. In this connection it will be 
noted that owing to the angular position of the 
arm 60, the resilient force exercised by the Spring 
85 and exerted on the arm 65 is greatly increased 
to apply a strong lifting force to the cylinder 2 
in lifting it out of the range of movement of 
the piston 3. 

It will be apparent that to energize the clutch 
the handle 65a is moved in a counterclockwise : 
direction until the piston 3 engages the lifting 
ring 30. Owing to the counteracting Spring 85 
and the normal friction of the cylinder 2, move 
ment beyond this point would be difficult for the 
operator except in the proper position and Se 
quence of operation of the clutch elements. The 
proper time for movement of the cylinder 2 to 
effect a full stroke of the ram is at the instant 
the piston 3 has reached the top of its stroke 
and is starting downwardly again. In the down 
ward travel of the piston f3, the normal friction 
offered by the cylinder 2 is about the same as 
the frictional resistance which the housing 23 
offers to the downward movement of the cylinder 
2. Hence, as the piston 3 starts downwardly in 
its cycle, frictional forces being substantially Zero, 
the operator can easily continue to move the 
handle 65a in a counterclockwise direction as it is 
only necessary to overcome the low resistance 
offered by the spring 85. The operator, therefore, 
rotates handle 65a counterclockwise in time With 
the machine, trapping hydraulic fluid between 
piston 3 and ram 2, as described. Upon the 
return stroke of the piston 3, its engagement 
with the ram causes the latter to move upwardly 
and the operator, by easing the handle load which 
is being applied, allows the handle 65d to rotate 
in accordance With the movement of the piston 
3 and ram 2. As piston 3 reaches the top of 
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its reciprocatory stroke, the resilient force of 
Spring 85 applied through arm 65 to arm 60 causes 
the latter to continue to rotate in a clockwise 
direction, thereby lifting ram 2 further so that 
lifting ring 30 will be held out of contact with 
the reciprocating pistion 3. Tapping noises 
which would otherwise occur as a result of en 
gagement between the piston and the lifter ring 
are thus prevented. 
From the foregoing, it will be apparent that 

the translating mechanism described has the 
advantage that it provides a mechanical means 
for positively controlling the ram 2, being avail 
able both to initiate downward movement of 
the ram at the beginning of a working stroke 
and to move the ram out of the range of move 
ment of the piston 3 upon completion of the 
Working Stroke. The use of heavy rams such 
as are required when the weight of the ram is 
relied upon to initiate the desired downward 
movement is avoided together with the attendant 
disadvantage of low Speed operation, high noise 
level and increased wear. 
In addition to the foregoing advantages, the 

mounting of the shaft 62 and the roller 50 in 
the manner described has the advantage that 
assembling and disassembling operations are fa 
cilitated. For example, by backing off sufi 
ciently the Set-screw of the stop 3 and turning 
the handle 65a in a clockwise direction, the 
roller arm 60 may be moved to a position in 
which the roller 50 is located out of and wholly 
clear of the channel 22. When the roller arm 
and roller occupy these positions, the ram may 
be readily removed or replaced. A simple meth 
od is thus provided for connecting the roller 
50 to, and for disconnecting it from, the ram. 
Although the translating mechanism has been 

described in connection with a specific type of 
clutch for a press-working machine, it is to be 
understood that this is intended for purposes 
of illustration only and that the advantages 
of the invention may be attained by the use of 
the translating mechanism in connection with 
various other kinds of devices, machines and 
mechanisms. 
I claim as my invention: 
1. A inlechanism including an element which 

is movable rectilinearly, means including a driven 
member for moving said element back and forth 
between predetermined limits, said element and 
in ember having cooperating surfaces which en 
gage One another when said member moves said 
element in one direction, and means for noving 
Said element beyond the limit to which it is 
moved by Said member when said surfaces are 
engaged, whereby said member may idie without 
contact between said surfaces, said last named 
means including an actuating shaft having an 
axis which is substantially normal and offset 
With respect to the line of movement of said 
element. 

2. A mechanism including an element which 
may reciprocate, means including a reciprocat 
ing driven member for moving said element 
back and forth between predetermined limits, 
Said element and member having cooperating 
Surfaces which engage one another when said 
member moves said element in one direction, 
and means for moving said element beyond the 
limit to which it is moved by Said member when 
Said Surfaces are engaged, whereby said member 
may idle without contact between said surfaces, 
Said last named means including an actuating 
Shaft having an axis which is Substantially nor 
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mal and Offset with respect to the line of move 
ment of said element. 

3. An actuating mechanism for an element 
which is movable rectilinearly and which is aSSO 
ciated with a member which is movable back 
and forth between predetermined limits and 
which may be connected to Said element to cause 
the latter to move with it, Said element and 
member having cooperating Surfaces which are 
engaged when said member moves said element 
in one direction, and means independent of Said 
member for moving said element in one direction, 
said means including an actuating shaft and 
also being operative to move Said element in 
the opposite direction beyond the limit to which 
it is moved by said member so that said member 
may idle without contact between surfaces, the 
axis of said actuating shaft being normal and 
offset with respect to the line of movement of 
said element. 

4. The combination with a clutch having a 
driven element, which may reciprocate and means 
including a cooperating, reciprocating driving 
element for moving said driving element back 
and forth between predetermined limits, Said 
elements having cooperating Surfaces which aire 
engaged when the driving element is moving the 
driven element in one direction, of means for 
maoving said driven element beyond the limit to 
which it is moved in said direction by said driv 
ing element, whereby said last named driving ele 
ment may idle without contact between said sur 
faces, said means including an actuating shaft, 
and an adjustable eccentric in which said shaft 
is curnalled. 

5. i he combination with a clutch having a 
driven element which may reciprocate, Said ele 
ment having transversely extending contact Sur 
faces and naeans including a cooperating, re 
ciprocating driving element for moving Said 
driven element back and forth between prede 
termined limits, said elements having cooperat 
ing areas which are engaged when the driving 
element is moving the driven element in one di 
rection, of a pivotally mounted arm having an 
end which engages said contact surface, a shaft 
for turning said arm. So that said driven element 
may be moved beyond the limit to which it is 
moved in said direction by said driving element, 
whereby said driving element may idle without 
contact between said areas, the axis of Said shaft 
being substantially normal and offset with re 
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lation to the line of movement of said driven 
element. 

6. The combination with a clutch having a 
driven element which may reciprocate, said ele 
ment having a transversely extending channel 
and means including a cooperating, reciprocat 
ing driving element for moving said driven ele 
ment back and forth between predetermined 
limits, Said elements having cooperating Sur 
faces which are engaged when the driving ele 
Enent is owing the driven element in one direc 
tion, of a roller which occupies Said channel, an 
in which carries Said roller, a shaft for turning 

said arm so that said driven element may be 
noved beyond the limit to which it is moved in 
Said direction by said driving element, whereby 
Said driving element may idle without contact 
between Said Surfaces, and an eccentric in which 
Said arm is journalled. 

l. The combination with a clutch having a 
cylindrical driven element which may recipro 
cate, Said element having a circumferentially 
extending channel and means including a co 
operating, reciprocating driving element for 
moving said driven element back and forth be 
tween predetermined limits, Said elements hav 
ing cooperating Surfaces which are engaged when 
the driving element is moving the driven ele 
ment in One direction, of a roller which occul 
pies said channel, an arm which carries said 
roller, and a shaft for turning said arm so that 
Said driven element may be moved beyond the 
limit to which it is moved in said direction by 
said driving element, whereby said driving ele 
ment may idle without contact between said sur 
faces, the axis of Said shaft being substantially 
normal and offset With relation to the axis of 
said driven element. 

EMANUEL F. PAXHIA. 
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