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10 all whom it may coneern:

Be it known that I, Hexry M. Lucas,
a citizen of the United States, residing in
Cleveland, in the county of Cuyahoga and
Stute of Ohio, have invented certain new
and useful Improvements in Power-Presses,
of which the following is a specification.

My invention relates to power-presses
generally, but is particularly applicable to
those used for such purpose as forcing ar-
bors into wheels, and operations where tight
fitting parts are to be assembled, and my
invention is an improvement of the power
press for which Letters Patent, No. 681,063,
dated August 20, 1901, were granted to me.

The leading feature of the present im-
provement is a hand-controlled power-
driven friction-clutch mechanism so ar-
ranged that the operator of the power or
forcing press may operate the ram by a
quick movement erther up or down, without
being impeded in such operation by the
power actuating apparatus.

The objects of the present improvement
are to cnable the operator to manipulate
the machine rapidly when raising the ram
away from a piece of work, and also in run-
ning the ram down from a high position
until it comes into contact with the work
and is ready for applying heavy pressure
thronugh the clutch mechanism and the gear-
g intermediate thereto and the ram, the
operator having full ability to carry out the
operation by control of a single means, such
as a single hand wheel, thus saving the time
and exertion lost in shifting from one hand
to the other, as where more than one hand
wheel is employed, which time in the day’s

work is considerable. And a further object

is to provide a power or forcing press hav-
ing a friction-clutch mechanism brought
mto play by the partial disengagement of a
special jaw-clutch, comprising an outer
member hand-operable, attached to the
hund wheel, and an inner or intermediate
member, sliding axially; and the use of
abruptly or steeply inclined faces for the
engaging surfaces of the teeth of the clutch
members when operating the ram down-
ward, and clutch-retracting springs, where-
by the tendency of the inner or intermedi-
ate member to slide inwardly as the result
of the wedging action of the inclined faces
of the teeth on each other, when the hand
wheel is turned, is resisted and any tend-
ency of the inner jaw clutch member to

slide inwardly, except in consequence of a
disengaging force of an amount greater
than the force required to move the ram
downwardly, is counteracted.

" I attain these objects by the mechanism
illustrated in the accompanying drawings,
in which—

Figure 1 is a front elevation of my power
press with part of the base broken away.

Fig. 2, is a side elevation of the upper
portion of my power press.

ig. 3, is a horizontal section of the clutch
mechanism of my power press.

Fig. 4, is a side elevation, partly in ver- 70
tical section, of the clutch members.

Fig. 5, is a front elevation, partly in ver-
tical section, of the worm-wheel, worm, and
ram of my power press operated by the
main drive.

Similar letters and numerals refer to
stimilar parts throu%hout the several views.

Tn the drawing, A, refers to a base, pref-
erably made of cast iron, and provided
with a suitable central wedge-shaped open-. 80
ing B to adapt the forcing press to receive
its work.

Uprights, C, C, afford support for the
housing D.  The ram F is guided by the
cross-head I, operating in the uprights 85
C, . The ram F, which is provided with
a suitable butt or point F’, consists, as
shown by Fig. 3, of a bar of rectangular
shape in cross-section, but T do not restrict
myself to a ram of this particular shape. 90
The ram F, is constructed to move.up-
wardly to position for stroke and down-
wardly to its work, and is provided with
rack teeth 10, on one side, which engage
a gear pinion 11, Figs. 3 and 5, on the 95
shaft 12, driven, through action of a frie-
tion clutch mechanism, by a worm-wheel,

13, engaging a worm 14, upon a shaft
15, driven by a pair of tight and loose
%)ulleys, 16, connected to a main drive pul- 100
ey:

The jaw clutch mechanism which serves
for the quick motion of the ram, and also
for bringing into engagement the disk fric-
tion clutch later referred to, and hence, the 105
power mechanism, comprises with a disk
housing later referred to as 23 the outer
clutch member 17, having the operating
hand wheel G, secured thereto the disk
housing sliding on a key 19, and the inner 11¢
or intermediate clutch-member 18, sliding
on a key 19’, on the shaft 12, and being at-

60

65

75



10

15

20

8]
S

30

35

40

55

60

65

2

tached to the inwardly extending disk en-
gaging section or finger section, 20, which
compresses friction disks 21, located in re-
cesses, 22, in the disk housing 23, secured

to the worm-wheel 13, the arrangement of’

the parts being such, referring to Ifigs. 3,
4 and 5, that when the outer clutch mem-
ber 17 which is secured to the hand wheel
G by a pin 17/, is turned in the direction
of the arrow a, by means of the hund wheel
(, the parallelly disposed faces of teeth on
the jaw-clutch members, which faces are
hereinafter more fully described, engage
with each other and thereupon operate the
primary driven shaft and thus by a direct
movement through the described gear and
rack the operator is enabled to drive the
ram F upwardly to such an extent as may
be desired within the limits of its work-
ing stroke.

he outer and inner clutch members L7
and 18 are provided respectively with en-
gaging faces or teeth 24 and 25, Ifigs. 3 and
4, the faces or teeth having relatively a long
and steep or abrupt incline 26, and u short
and slight incline 27, the intention of the
long and steep faces 26 being to accelerate
the operation of lowering the ram F by di-
rect use of the hand wheel G, the relatively
steeply inclined faces 26 tending to turn the
inner member 18, owing to the pressure
forcing it against the hand operated or
outer member 17, a force which is greater
than the tendency to produce a sliding
movement of the member 18. The intention
of the short and slight incline 27 is to foree
in the inner clutch member 18, which move-
ment and pressure is communicated to the
inwardly extending disk-engaging section,
bringing this into close contact with the
friction-disks 21, which are hereinafter
more fully deseribed, in the housing 23, on
the worm-wheel, by reason of the wedging
action of the short and slight inclination,
27. To provide for resisting the tendency
of the inner clutch member 18, to slide in-
wardly as a result of the wedging action of
both the steeply and slightly inclined faces
26, and 27, of the hand operated clutch
member 17, I provide the clutch-retracting
sprix’}g, denoted generally by 28, I'igs. 3 and
4. The clutch-retracting spring 28, con-
sists of a helix spring 29, seated 1n a recess

80, in the disk-housing 23, and encircling

an outwardly projectable stem 31, the fen-

sion of the spring 29, being to push. said
stem 31, outwardly .and into contact with
the adjacent base or bottom of the inwardly
extending or finger section 20, of the inner
clutch memeber 18. Thus it may be said
that the inner clutch-member 18 when bring-
ing the friction disk clutch into operation,
takes a position due to the pressure applied to

“the slightly inclined faces 27, even though

re‘éistgd by the outwardly acting spring 28.

1,339,773

In practice, the spring 28 will be duplicated,
usually three or more times, in order to ob-
tain a suflicient aggregate amount of out-
vard pressure upon the inner clutch mem-
ber 18.

1t is required for the proper operation of
the mechanism that the resistance of said
springs shall be sufficient to over-come any
tendency of the inner clutech member 18, to
slide inwardly as a result of the action of
sald steep inelines 26, before the ram meets
with some resistance greater in amount than
the force required to move the bare ram F
downwardly. It should be noted here, that
the ram of this class of power or forcing
machines usually slides downward quite
freely, especially after the machine has been
nsed for some time and the surfaces have
hecome somewhat worn. By selecting the
clutch-retracting springs 28, of suflicient
power for the particular service required in
a machine of any given proportions, the
resistance to slipping of the steeply inclined
surfaces of the inner clutch member 18, on
the corresponding surfaces -of the cluteh
member 17, may be adjusted to such. extent
as may, in practice, be found desirable.

In Fig. 3, the inner clutch member 18 is
shown forced outwardly by the clutch-re-
tracting spring 28, so as to leave consider-
able space 32, for axial movement between
the face of the inwardly extending section
of the inner clitch member face and the
outer disk, of the friction disks 21. This
space 32, for axial movement is deemed de-
sirable for preventing the sluggish releasing
of the clutch members. Also the consider-
able amount of in and out movement pro-
vides conditions for making the steeply in-
clined faces 26, of the outer clutch members,
through which the hand actuation down-
wardly, of the ram ¥, is accomplished, of
relatively considerable length and thus pro-
vides an ample surface on which to take the
pressure dne to hand actuation, thereby
avoiding any tendency of the surfaces to
stick, even when the inclines 26, are made
relatively steep.

The friction plates or disks 21—21, are

arranged in two sets, one set being interme- 1

diate of the other set. One set of friction
disks 21—21, is provided with projections or
feathers 217, whereby this set 1s made to re-
volve with the disk housing 23.

The other or intermediate set of friction
plates or disks is provided with projections
or feathers 21%, in the bores of the digks,
whereby these plates or disks are made to
revolve with the shaft 12. These projec-
tions or feathers are freely held in channels
or ways whereby these sets of friction disks,
as arranged, are permitted to close together
or freely open for applying and releasing
the power. This particular class of friction

cluteh 1s now so well-known that it will be:
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well understood by mechanics without more
particular description. The piece of work
having been disposed in the machine under-
neath the ram F, when the ram is up or in
stroke position, in the usual manner (not
shown), the operator first lowers the ram
rapidly by hand, until it is brought down to
bear properly upon the work, and this is re-
quired to be done before the friction-disks
21—21, are closed together for applying
power through the shaft 12, to the ram.
When the ram F, has been lowered by hand
actuation, as indicated, and its end is resting
on the work, the operator by turning more
forcibly on the hand wheel 3, turns the
outer clutch member 17, in a direction caus-
ing the disengagement of the jaw clutch,
thereby forcibly pushing the inner clutch
member 18, inwardly, and so closing up the
friction clutch disks 21—21, which then
transmit power from the worm-wheel 13, to
the shaft 12, and thereby downwardly op-
erate the ram by power, which, in the pres-
ent instance, is transmitted through the
worm shaft 15 to the teeth of the worm
wheel.

The worm-shaft 15, may be driven by a
pair of tight and loose pulleys as 16, but
any suitable driving mechanism may be em-
ployed for operating the worm, or, if de-
sired, other suitable wheel driving appara-
tus mav be used for driving the worm-
wheel.

When the operator forcibly turns the
outer clutch member 17, in the direction op-
posite to that of the arrow “»”, Fig. 1, the
outer clutch member 17, is prevented from
sliding endwise on the shaft by a thrust-
collar or nut 33, which should be adjustably
fixed or fixable on said shaft for the pur-
pose of adjusting the limit of outwardly
pressing action of the slightly inclined faces
27, of the clutch members 17 and 18. When
the operator turns said clutch member for-
wardly, that is, opposite to the direction
as indicated in Fig. 1, said slightly inclined
faces 27 act as powerful cams whereby forei-
bly to push the inner clutch member 18,
against the disks and thereby close up the
friction plates or disks 21—21, of the mech-
anism.

Having thus described my invention, it
should be understood that I do not confine
myself to all the details of construction. as
there may be modifications thereof and va-
riations therein without departing from the
spirit of my invention or exceeding the scope
of the appended claims.

I claim:

1. In a power press, in combination, a ram
adapted to be moved by hand operable means
to stroke position and to position for doing
its work; power mechanism for moving the
ram to do its work by continuous onward
movement; clutch mechanism for engaging

a

said power mechanism to move the ram to
do its work; and a single means for oper-
ating said ram for movement to stroke po-
sition and to position for doing its work
and for operating said clutch mechanism.

2. In a power press, in combination, a ram
adapted to be moved by hand operable means
to stroke position and to position for doing
its work; power inechanism for moving the
ram to do its work by continuous onward
movement; clutch mechanism for engaging
said power mechanism to move the ram to
do its work and for controlling said power
mechanism to move the ram by continnous
onward movement during its work: and a
single means for operating said ram for
movement to stroke position and to position
for doing its work and for operating said
clutch mechanism.

3. In a power press, in combination, a ram
adapted  to be moved by hand operable
means upwardly to stroke position and
downwardly to position for doing its work;
power mechanism for moving the ram to do
its work by continuous downward move-
ment; cluteh mechanism for engaging said
power mechanism to move the ram to do its
work; and a single means for operating
gaid ram for movement to stroke position
and to position for doing its work and for
operating said clutch mechanism.

4. In a power press, in combination, a ram
adapted to be moved by hand operable means
upwardly to stroke position and down-
wardly to position for doing its work;
power mechanism for moving the ram to do
its work by continuous downward move-
ment; clutch mechanisin for engaging said
power mechanism to move the ram to do its
work and for controlling said power mech-
anism to move the ram by continuous down-
ward movement during its work; and a
single means for operating said ram for
movement to stroke position and to posi-
tion for doing its work and for operating
said clutch mechansm. ‘

5. In a power press, in combination, a vam
adapted to be moved by hand operable means
upwardly to stroke position and down-
wardly to position for doing its work;
power mechanism for moving the ram to do
its work by continuous downward move-
ment; clutech mechanism for engaging said
power mechanism to move the ram to do
its work and for controlling said power
mechanism to move the ram by continuous
downward movement, said clutch mecha-
nism comprising a jaw-clutch and a friction
clutch; and a single means for operating
said ram for movement to stroke position
and to position for doing its work and for
operating said clutch mechanism.

6. In a power press, in combination, a
ram adapted to be moved by hand operable
means upwardly to stroke position and
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downwardly to position for doing its work;
power mechanism for moving the ram to
do its work by continnous downward move-
ment; clutch mechanism for engaging said
power mechanism to operate the power
mechanism to move the ram to do its work;
and a single means for operating said ram
for movement to stroke position and posi-
tion for doing its work and for operating
said cluteh mechanism; said clutch mecha-
nism comprising a jaw clutch and a friction
clutch having friction disks; said jaw
eluteh comprising a rotatable outer member
fixed to said single means for operation, and
an inner member, the onter and inner mem-
bers having vrespectively engaging faces
with long steeply inclined surfaces and short
slightly inclined surfaces and surfaces par-
allel to the axis of said members, the pur-
pose of the long steeply inclined surfaces
being tn accelerate downward movement of
the ram to position for its work, and the
purpose of the short slightly inelined sur-
faces being to force the inner member into
close engagement with the disks of said
friction clutch to operate said poser mech-
anism {o move the ram during its work hy
continuous downward movement

7. In a power press, in combination, a
-am adapted to be moved by hand operable
means upwardly to stroke position and
downwardly to position for doing its work;
power mechanism for moving the ram to
do its work by econtinuous downward move-
ment; cluteh mechanism for engaging said
power mechanism to operate the power
mechanism to move the ram to do and dur-
ing its work; and a single hand-wheel for
operating said ram for movement to stroke
position and to position for doing its work
and for operating said clutch mechanism;
said clutch mechanism comprising a jaw-
clutch and a friction clutch; said jaw clutch
comprising a rotatable outer member fixed
to said hand wheel, and an inner member,
the outer and inner member having engag-
ing faces with long steéply inclined sur-
faces and short slightly inclined faces, and
surfaces parallel to the axis of said mem-
bers, and springs for engaging said inner
member to resist inward movement thereof
when the long steeply inclined surfaces of
the onter and inner members are in engage-
ment.

8. In a power press, in combination, a
ram adapted to be moved upwardly by hand
operable means to stroke position and down-
wardly to position for doing its work;
power mechanism for moving the ram to
do its work by continuous downward move-
ment; clutch mechanism for engaging said
power mechanism to operate the power
mechanism to move the ram to and during
its-work; and a. single hand wheel for oper-
ating said ram for movement to stroke po-

1,889,773

sition and to position for doing its work and
for operating said clutch mechanism; said
chutch mechanism comprising a jaw-clutch
and a friction elutch; said jaw-cluteh com-
prising a rotatable outer member fixed to
said hand wheel, and an inner member, said
ounter and inner members having respec-
tively engaging faces with long steeply in-
clined surfaces and short slightly inclined
surfaces and surfaces parallel to the axis

70

of satd members; said friction-clutch com-

prising a disk-housing having recesses with
frietion disks therein, and a finger portion
or contacting-ring consisting of an inward
extension of said inner member of the jaw-
chiteh for cngaging the disks in said disk-
housing.

9. In o power press, in combination, a
ram having supporting and guiding means,
and movable by hand operable means up-
wardly to stroke position and downwardly
to position for doing its work, and provided
with rack-teeth: a driving shaft; a gear
pinion on said shaft for engaging the rack-
teeth of the ram; a worm wheel turning
loosely monnted on said shaft; o disk hous-
ing carried by said worm wheel having re-
cesses with friction-disks therein; a finger-
member or contacting-ring for engaging
said  frietion-disks: an inner jaw-clutch
member and a rotatable outer jaw-cluteh
moember; said finger-portion or contacting-
ring being an inward cxtension of the in-
ner jaw-clutch member; said outer and -
ner jaw-clutch members having respectively
engaging faces with long steeply inclined
surfaces and short slightly inclined surfaces
and surfaces parallel to the axis of said
members; cluteh retracting springs disposed
in the disk housing for engaging the inner
jaw-clutch member: a hand wheel fixed to
the outer jaw-clutch member and rotatable
therewith; an adjustable thrust-bearing on
the outer end of the driving shaft and en-
eaging said outer jaw-clutch member; a
shaft driven by a main drive; and a worm
on said shaft for engaging the before-men-
tioned worm wheel.

10. In a power press, in combination, a
ram having supporting and guiding means,
and movable by hand operable means up-
wardly to stroke position and downwardly
to position for doing its work. and provided
with rack-teeth: of the ram; a worm wheel
loosely mounted on said shaft; a disk-hous-
ing carried by said worm wheel having re-
cesses with friction disks therein; a finger-
member or contacting-ring forengaging said
friction disks, an inner jaw-clutch member
and a rotatable outer jaw-clutch member;
said finger-portion or contacting-ring be-
ing an inward extension of the inner jaw-
clotch member: said outer and inner jaw-
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ing faces -with long steeply inclined sur-.
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faces and short slightly inclined surfaces,
and surfaces parallel to the axes of said
members; clutch retracting springs disposed
in the disk-housing for engaging the inner
jaw-clutch member, there being free space
between said finger-portion or contacting-
ring and the outer disk of the {riction disks
to prevent sluggish releasing of the clutch
members, and to prevent the long steeply in-
clined surfaces of the jaw-clutch members
from sticking preceding the working period
of the ram; a hand_wheel fixed to the outer

jaw-clutch member and rotatable therewith,
an adjustable thrust bearing on the outer
end of the driving shaft and engaging said 15
outer jaw-clutch member; a shaft driven
by a main drive; and a worm on said shaft
for engaging the before-mentioned worm
wheel.

HENRY M. LUCAS.
‘Witnesses:

H. A. Woon,
G. A. YosT.



