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26 Clalms.

This invention relates to a control for power
hammers or presses and has for a particular ob-
ject thereof the provision of a control means
which will greatly increase the flexibility of a

5 hammer, press or the like and will enable opera-
tion thereof at a wide speed range. .

Another object of the invention is the provision
of a control mechanism which will enable a
mechanism of this character to.be alternatively

10 operated as a hammer or press. .

A further and more specific object of the in-
vention is the conversion of the ordinary cam
employed for controlling movements of power
hammers and presses to a type such that it may

15 be readily converted to enable operation of the
hammer either automatically or under manual
control.

A further object of the invention is to elimi-

nate the present inequalities in hammer and press

actions resulting from unbalancing of the ram
due to the formation of control surfaces thereon.

These and other objects we attain by the con-
‘struction shown in the accompanying drawings
wherein, for the purpose of illustration, we have

25 shown a preferred embodiment of our invention
and wherein:

Fig. 1 is a perspective view of a hammer em-
bodying & control constructed in accordance with
our invention;

30
control valve; .

Fig. 3 is a view partially in perspective of the
control mechanism for the valve illustrating its
cooperation with the ram;

Tig. 4 is a section on line 4—4 of Fig. 3;

Fig. 5 is an enlarged detail vew partially in
section of the control mechanism illustrated in
Fig. 3; .

Fig. 6 is a section on line 6—6 of Fig. 5;

Fig. 7 is a rear elevation of the mechanism
shown in Fig. 5;

Fig. 8 is a fragmentary side elevation of a
slight modification of the construction shown in
Figures 3 to 7; ] K

Fig. 9 is a side elevation of a modification of
our invention showing the cam in solid lines in
the position where the control is automatic and
in dotted lines in the position where the con-
trol is manual;

Tig. 10 is a side elevation of a similar construc-
tion but slightly modified from that of Fig. 9;

Fig. 11 is a section on line {1—11 of Fig. 13 il-
lustrating a further modification of our inven-
tion;

Fig. 12 is a rear elevation thereof;
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Fig. 2 is a vertical sectional view through the.

(CL, 121—30)

Pig. 13 iIs a section on line 13—13 of PFig. 11;

Fig. 14 illustrates a modification of the struc-
ture shown in Figures 11 to 13;

Fig. 15 is a front elevation thereof; )

Fig. 186 is a section on line 16—16 of Fig. 14;

Tig. 17 is a side elevation of the control lever
shown in Fig. 3; -

Fig. 18 is a section on line 18—I18 of Fig. 1, il-
lustrating the balanced construction of the ram;

Fig. 19 is a fragmentary plan view showing a
modified ram construction in which dual cam
surfaces are applied in lieu of the single cam sur-
face ordinarily utilized on such rams; and

Fig. 20 is a fragmentary side elevation of the
ram of Fig. 19.

Referring now more particularly to the draw-
ings, the numeral 10 generally designates an an-
vil; (i, guides extending upwardly therefrom
and guiding a ram 12, and I3, a head supported
by the guides and mounting the power cylinder
14 of a piston 15 controlling operation of the ram
{2. The operation of the piston is controlled by
a valve {6 and operation of this valve is, in turn,
controlled by mechanism hereinafter more par-
ticularly described.

The valve 18 is supported from a pivotal sup-
port 11 and its elevation is controlled through a
cam generally designated at 18 which is pivoted
at 19 upon a lever 20. This cam includes an arm
2{. connected with the valve 6 through a link
22 and cooperates with the ram 12 and, more
particularly, a vertical side surface 23 formed
thereon. The lever 20 is pivoted at 24 and con-
stitutes through @& hand lever 25 and link 26 a
means for vertically shifting the pivot i9 of the
cam which is generally of bell-crank formation,
the cam proper forming 2 long arm and the arm
2( forming a short.arm of this bell crank. Our
invention relates particularly to the construe-
tion of the long or working arm of the cam and 44
contemplates the construction thereof whereby
the cam may be substantially instantaneously
modified to enable the valve control to become
automatic or manual as may be desired.

In the form of our invention illustrated in Fig- 45
ures 3 to 17, the long arm of the primary cam is
provided with a primary surface 21 which, when
in cooperation with the surface 23, provides ror
manusl operation of the ram; that is to say, when
this surface is in engagement with the ram move- 50
ments of the ram are under control of the lever
95. After completion of each stroke, initiation of
the following stroke must be by operation of the
lever 25 and by proper positioning of the lever

- 25 the ram can be made to balance at any par- 55
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ticular point in its travel. This surface, in the
construction now under discussion, is slotted as at
28 and within the slot is arranged a secondary
blade 29. The lower end of the primary cam
proper, indicated at 80, is provided with an ear
31 through which an arm 32 is vertically adjust-
ably directed and its adjusted position main-
tained by means of lock nuts 33. The blade 29
is pivoted to the lower end of this arm as at 34.
The arm 21 has a depending lug 35 which is ver-
tically slotted at 36 and the upper end of the
blade has a right-angular extension 37 which is
threaded and directed through the slot of the lug
35. It may be held in either transversely or ver-
tleally adjusted positions in this slot by means
of lock nuts 38 and it will be obvious, as illus-
trated in Figure 5, the surface of the blade 29
may be withdrawn to an extent such that it lies
behind that of the cam proper 30 or projected so
that it has engagement with the ram surface 23
and so controls the movements of the ram. In
its projected position it will serve to cause au-
tomatic operation of the ram so that the same
will strike repeated blows without operation of
lever 25. Obviously, through the vertical and
transverse adjustments obtainable, the extent of
movements of the blows may be varied to suit
the work in hand, thus rendering the hammer
extremely flexible in operation. It is, likewise,
obvious that shifts in the position of the second-
ary cam element or blade 29 may be readily ef-
fected without materially delaying a series of
operations. . . -

In the form shown in PFigure 8, the construc-
tion of Pigures 8 to 7 is modified to the extent
that no vertical adjustment of the secondary cam
is provided, the blade 29a being mounted in a
fixed pivot 34a carried by the main body 30 of
the cam.

In the form shown in Figure 9, the main body
30b has a spring leaf 39 affixed thereto at its
lower end and vertically slidable through s guide
40 attached thereto adjacent its upper end, this
guide construction being more particularly illus-
trated in Fig. 15 of the drawings and comprising
simply a plate attached to the main body by
screws 41 which extend through a vertical slot
42 formed in the upper end of the leaf spring.
Spring leaf 39, which forms an auxiliary cam, thus
has its upper end slidable with relation to the
primary cam body 30b.

Pivoted to the main body 30b at a point inter-
mediate its ends, and indicated at 43, is a lever
44 having at one end a nose 45 adapted for en-
gagement with the inner surface of the spring
leaf 39. This lever forms one element of a toggle
mechanism the second element of which com-
prises an extensible arm 46 pivoted at its upper
end to the short arm 2{a of the main body of the
cam and at its lower end to the inner end of lever
44. A spring 47 serves to keep the sections of
the arm in their extended position and the move-
ments of lever 44 permit the pivot 48 connecting
the lever and arm to be moved from side to side
of a line connecting the axes of the pivot 43, and
the pivot 49 connecting the upper end of the arm
to the short arm 21q of the cam structure. Ob-
viously, the lever 44 may thus be locked either
in its operative position illustrated in solid lines
in Pig. 9, thereby holding the secondary cam 33
in its extended or operative position, or in its in-
operative position illustrated in dotted Iines in the
same flgure, in which position cam 39 lies closely
against the surface of the primary ¢am body 300
and forms the actual working surface therefor,

" in PFigures 11 to 13, in
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Figure 10 {llustrates a modification of the strue-
ture shown in Fig. 9 wherein the spring pressure
controlling the position of the toggle mechanism
is applied by the secondary cam spring leaf 38a
which otherwise corresponds directly to and is
mounted in the same manner as the spring leaf
39 of Pig. 9. In this figure a lever 50 is pivoted
intermediate its ends to the main cam body 30c
as at 51, and has a nose 52 for engagement with
the spring leaf 39a. The inner end of the lever
50 has connected thereto one link 53 of a toggle
mechanism, the other link of which is indicated
at 54 and is pivotally connected between the up-
ber end of the link 53 and the short arm 21b of
the cam structure. The pivotal connection 55 be-
tween the links 53 and 54 may be swung to op-
posite sides of a line connecting the pivotal con-
nections 56 and 57 between the link 83 and lever
50 and the link 54 and arm 215 respectively, thus
locking the toggle mechanism in its set position
by reason of the spring action exerted against
the nose 52 by the spring leaf 39q.

A simple form of the mechanism is illustrated
which the secondary cam
is in the form of a U-shaped structure desig~
nated at 29b, and is pivoted to the primary body
304 at the lower end thereof, as indicated at 58.
The secondary cam is adapted to swing about the
pivot 58 from a position where the primary cam
is entirely housed between the arms of the U
to a position where it projects from these arms

to function as the cam’s surface, A spring 59 is

arranged between the base of the U and the ad-
jacent surface of the primary cam 30d and serves
normally to move the secondary cam to its with-
.drawn position, the limit of this position being
defined by a stop 62 shown in the present instance
as a T-shaped lug projecting from the rear sur-
face of the primary cam 30d. In order that the
secondary cam may be held in its extended or op-
erative position the arms thereof are provided
with openings 61 through which a pin 60 may be
Passed to engage against the outer or working
surface of the primary cam 30d. 'This structure
corresponds closely to that illustrated in Figure 8
with the exception of the fact that.the adjust-
ment of the position of the secondary cam will
not be micrometric as regards its projection.

A similar structure is illustrated in Figures 14
to 16 with the exception ofthe fact that in lieu
of a solid secondary cam of the type illustrated
in Figures 11 to 13, we employ the spring leaf
type of secondary cam illustrated in Figures 9

‘and 10. In these figures the primary cam 30e

has a spring leaf 39¢ secured thereto at its lower
end and slidably engaged therewith at its upper
end. Pivoted to the rear face of the primary
cam 30e is a lever 63 which is linked to the spring
leaf at a point intermediate its ends and indicated
at 64. The rear of the primary cam 30e is pro-
vided with apertured ears 65 adapted to receive
a pin 66 which may be passed selectively through
pairs of openings 67 or 68 provided in cam 30e
and the ears 65 as shown in Fig. 14 and thus
serve to retain the leaf 39¢ in either its extended
or withdrawn position. It will be understood that
the cam, whether primary or auxiliary, is under
manual control, and that the adjustments or
regulation of hammer or press action available
by means of the cam constructions hereinbefore
set forth may be supplemented by an adjustable
connection between the mechanical or manual
operating mechanism and the cam. This connec-
tion is preferably effected as follows:
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upon a support 69 carried thereby, a yoke 10 is
vertically swiveled, this yoke supporting the
pivoted lever 25 having a central neutral point
in which it may be retained by means of g latch
mechanism generally designated at 72. The yoke
guides a vertical link 13, the lower end of which
is pivoted at 74 in a slot formed in the lever and
the upper end of which has swiveled engagement
at 15 and a connecting yoke 16. Connecting yoke
16 embodies a pair of spaced cross bars through
the upper bar 1T of which the lower end of link
24 extends and in which the link has a rotating
fit through an enlargement or bushing 78 which
is fixed to the link and which bears spaced indicia
lines 19 coacting with the upber surface 17a of
cross bar 11 to visually indicate the longitudinal
adjustment of link 26. The lower end of the link
is threaded in the lower cross har 80 and is pro-
vided with adjusting and lock nuts g8{ and 82 for
coaction with the cross bar. By loosening the
nuts 81 and 82 and rotating the connecting yoke
16, the effective length of link 26 may be ad-
justed, and through this adjustment the vertical
position of primary cam {8 changed. Since cam
{8 controls the neutral point of the valve {86, it
follows that adjustment of the length of this
link will serve as an adjustment for the vertical
position which the ram will occupy when the lever
25 is placed in its neutral point. Also, obviously,
by vertically shifting lever 25 the ram may be
caused to approach or recede from the anvil as
desired, and at a rate of speed corresponding to
the speed of movement of the lever.

1t often happens that careless or incompetent
workmen when operating on materials requiring

3 slow hammer or pressing stroke will move such

thereby causing defective
operation of the mammer. This may be pre-
vented by the use of the dash pot construction
illustrated at 83, this dash pot having an orifice
84 which controls the rate at which its piston 85
may be shifted. The dash pot is clamped to the
swiveled yoke 70 as at 86 and the piston stem 85a
thereof is connected to an arm 81 secured to the
ink 13 through a removable pin 88. By varying
the size of orifice 84 the rate at which the lever
25 may be shifted can be varied at will. This
variation may be accomplished by the use of
interchangeable fixed orifi, as illustrated at 84,
or the like. )

1t will be noted that by use of the yoke 10 the
handle 25 may be swiveled horizontally so that
it may be placed within convenient reach of the
workman when he is best positioned to observe
the operation of the hammer.. )

As a further means for improving the control
of the ram in operation, we likewise place the
same in perfect balance. In the ordinary cam-
controlled ram, the cam surface when formed on
the ram throws the ram out of balance with the
result that considerable vibration is set up and
there is a great deal of wear on the meeting
surfaces of the ram and guides. . Furthermore,
the blow struck by the ram is unbalanced with
consequent errors in the finished product which
must be compensated for in the design of the dies.
In accordance with our invention we provide the
usual cam-engaging surface 23 upon the ram but
duplicate this surface at the diagonally opposed
corner of the ram as indicated at 23a so that the
ram is statically balanced. ;

Where cams of the type illustrated in Figures
1, 3.to 8 and 11 to 13 are provided, the cam-
engaging surface of the ram may be readily modi-
fied to increase the efficiency and effect of the

levers too rapidly.

.range of action.

3

cams themselves and thus provide a still wider
Such an arrangement is il-
lustrated in Figures 19 and 20 wherein the ram

i2¢ has a dual cam surface the sections of which:

are indicated at 23b and 23c. It will be noted that
in the figures above referred to each cam com-
prises. the central blade element flanked by side
blade elements which are unitarily connected.
The cam surface 23b coacts with the central blade
element while the cam surface 23c is divided into
two sections coacting with the flanking secondary
blade elements. Since either surface 23b or 23c
can be readily modified in manufacture, the type
of hammer operation resulting from alternate use
of the primary and secondary cams taken in con-

_ junction with the adjustment provided at the

control lever will permit a wide change in oper-
ating conditions. :

Since the construction illustrated is capable of
considerable modification without departing from
the spirit of our invention, we do not wish to be
understood as limiting ourselves thereto except
as hereinafter claimed.

- We claim: : :

1. In a power hammer, press or the like, a ram,
a cylinder for operating. the ram, a valve con-
trolling the supply of fluid pressure to said cylin-
der, a vertically positionable cam coacting with
said ram to control said valve to operate said ram
through said cylinder as an oscillating hammer,
a second vertically positionable cam to control
said valve to operate said ram through said
cylinder as a press, means to render either cam
inoperative at will and a lever controlling the
vertical positions of said cams.

2. In a power hammer, press or the like, a ram,
a cylinder for operating the ram, a valve con-
trolling the supply of fluid pressure to said cylin-
der, a vertically positionable cam coacting with
said ram to control said valve to operate said ram
through said cylinder as an oscillating hammer,
a second vertically positionable cam to control
said valve to operate said ram through said cylin-
der as a press, means to render either cam in-
operative at will, a lever controlling the vertical
positions of said cams, and means to adjust the
position of either cam with respect to a given
position of said lever. .

3. A structure as set forth in claim 1 wherein
one of said cams is mounted on the other thereof.

4. A structure as set forth in claim 2 wherein

‘one of said cams is mounted on the other thereof.

5. A structure as set forth in claim 1 wherein
one of the cams is vertically adjustably mounted
on the other thereof.

6. A structure as set forth in claim 2 wherein
one of the cams is vertically adjustably mounted
on the other thereof. . :

7. In a power hammer, press or the like, a ram,
a cylinder for operating the ram, a valve con-
trolling the supply of fluid pressure to said cylin-
der, a vertically positionable multi-part cam co-
acting with said ram to control said valve to op-
erate said ram through said cylinder and on each
part thereof a working face for coaction with
the ram, means to render either working face of
the cam inoperative at will and a lever controlling
the vertical position of said cam.

8. In a power hammer, press or the like, a ram,
a cylinder for operating the ram, a valve control-
ling the supply of fluid pressure to said cylinder, a
vertically positionable multi-part cam coacting
with said ram to control said valve to operate
said ram through said cylinder and on each part
thereof a working face for coaction with the
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- ram, a vertically adjustable cam coacting with-
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ram, means to render either working face of the
cam inoperative at will, a lever controlling the
vertical position of said cam, and means to adjust
the position of said cam with respect to a given
position of sald lever.

8. In a power hammer or the like, & frame, a

the ram and controlling by its vertical position
the vertical position of the ram and means to
vertically adjust the cam comprising a lever piv-
oted intermediate its ends to the frame and to
one end of which the cam is plvoted, a vertically
swiveled yoke carried by the frame, a control le-
ver pivoted thereto, a link connected to the con-
trol lever, a second link connected to the oppo-

site end of the first-named lever, and a swiveled

connection between said links.

10, In a power hammer or the like, a frame, a
ram, a vertically adjustable cam. coacting with
the ram and controlling by its vertical position
the vertical position of the ram and means to ver-
tically adjust the cam comprising a lever pivoted
intermediate its ends to the frame and to one end
of which the cam is pivoted, a vertically swiveled
yoke carried by the frame, a control lever pivoted
thereto, a link conrected to the control lever, a
second link connected to the opposite end of the
first-named lever, and a member having swiveled
connection with one and adjustable connection
with the other of said links,

11. In a power hammer or the like, a frame, g

‘ram, a vertically adjustable cam coacting with

the ram and controlling by its vertical position
the vertical position of the ram and means to
vertically adjust the cam comprising a lever piv-
oted intermediate its ends to the frame and to
one end of which the cam is pivoted, a vertically
swiveled yoke carried by the frame, a control
lever pivoted thereto, a link connected to the con-
trol lever, a second link connected to the opposite
end of the first-named lever, & member having
swiveled connection with one and adjustable con-
nection with the other of said links, and coacting

scale and index means on said other link and said

yoke indicating the adjusted position of the link.
12. In a power hammer or the like, a frame, a
ram, a vertically adjustable cam coacting with
the ram and controlling by its vertical position
the vertical position of the ram and means to ver-
tically adjust the cam comprising a lever pivoted
intermediate its ends to the frame and to one
end of which the cam is pivoted, a vertically swiv-
eled yoke carried by the frame, a control lever
pivoted thereto, a link connected to the control
lever, a second link connected to the opposite
end of the first-named lever, a swiveled connec-
tion between said links, and means limiting the
speed at which the control lever may be moved.
13. In a power hammer or the like, & frame, a
ram, a vertically adjustable cam coacting with the
ram and controlling by its vertical position the
vertical position of the ram and means to verti-
cally adjust the cam comprising a lever pivoted
intermediate its ends to the frame ‘and to one
end of which the cam is pivoted, a vertically swiv-
eled yoke carried by the frame, a control lever
pivoted thereto, a link

end of the first-named lever,

limiting the speed

be moved. ..
14. In a power hammer or the like, a frame, a
ram, & vertically adjustably cam coacting with the

at which the control leve_r may

connected to the control
lever, a second link connected to the opposite.
a member having -
swiveled connection with one and adjustable con-"
nection with the other of said links, and means

2,218,684

ram and controlling by its vertical position the
vertical position of the ram and means to ver-
tically adjust the cam comprising a lever pivoted
Intermediate its ends to the frame and {o one end
of which the cam is bivoted, a ver.ically swiveled
yoke carried by the frame, a control lever pivoted
thereto, a link connected to the control lever, a
second link connected to the opposite end of the
first-named lever, a swiveled connection between
said links, and a dash pot operatively connected
between said yoke and control lever.

15. In a power hammer or the ke, a frame, a
ram, g vertically adjustable cam coacting with the
ram and controlling by its vertical position the
vertical position of the ram and means to ver-
tically adjust the cam comprising a lever pivoted
Intermediate its ends to the frame and to one end
of which the cam is plvoted, a vertically swiveled
Yoke carried by the frame, a control lever pivoted
thereto, a link connected to the control lever, a
second link connected to the opposite end of the
first-named lever, a swiveled connection between
said links, a dash pot operatively connected he-
tween said yoke and control lever, and an adjust-
able orifice for said dash pot.

16. In a power hammer or
ram, & vertically adjustable cam coacting with
the ram and controlling by its vertical position
the vertical position of the ram and means to ver-
tically adjust the cam comprising a lever pivoted
intermediate its ends to the frame and to one end
of which the cam is pivoted, a vertically swiveled
yoke carried by the frame, a control lever pivoted
thereto, a link connected to the control lever, a
Second link connected to the opposite end of the
first~named lever, a swiveled connection between
said links, and a dash pot operatively connected
between said yoke and control lever including a
pin removable to disable the connection.

17. A device as claimed in claim 1 wherein the
second cam comprises a flexible element attached
at one end to the first cam and in one position
thereof forming the working surface of the first-
hamed cam, and means are provided for extend-
ing said second cam to its operative position.

18. A device as claimed in claim 2 wherein the
second cam comprises a flexible element attached
at one end to the first cam and In one position
thereof forming the working surface of the first-
named cam, and means are provided for extend-
ing said second cam to its operative position.

19. A device as claimed in claim 1 wherein the
second cam comprises a flexible element attached
at one end to .the first cam and in one position
thereof forming the working surface of the first-
hamed cam, and means are provided for extend-
ing said second cam to its operative position com-
prising a toggle mechanism connecting said first
cam and said flexible element,

20. A device as claimed in claim 2 wherein the
second cam comprises a flexible element attached
at one end to the first cam and in one position
thereof forming the working surface of the first-
nhamed cam, and means are provided for extend-
ing said second cam to its operative position com-
prising a toggle mechanism connecting said first
¢am and said flexible element.

. 21. A device as claimed in claim 1 wherein the
second cam is a rigid element pivotally connected

the like, a frame, a

‘to the first cam at one end thereof and means are
‘provided for holding the second cam in pivotally

adjusted positions with relation to the first cam.

22. A device as claimed in claim 2 wherein the
second cam is a rigid element pivotally connected
to the first cam at one end thereof and mesans are
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provided for holding the second cam in pivotally
adjusted positions with relation to the first cam.

23, A device as claimed in claim 1 wherein the
second cam is & rigid structure pivoted to the first
cam, means for adjusting the pivotal connection
between the first and second cams longitudinally
of the first-named cam, and means for maintain-
ing the second cam in adjusted positions about
the pivot thereof.

24. A device as claimed in claim 2 wherein the
second cam is a rigid structure pivoted to the first
cam, means for adjusting the pivotal connection

5

between the first and second cams longitudinally
of the first-named cam, and means for maintain-
ing the second cam in adjusted positions about
the pivot thereof.

925. A device as claimed in claim 1 wherein the
ram has cam faces for coaction with each of said
cams. . :

26. A device as claimed in claim 2 wherein the
ram has cam faces for coaction with each of sald
cams. :

E GEORGE R. MURRAY.
FUGQENE C. CLARKE,
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