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To all whom it may concern :
Be it known that I, Haxs BamrBaLCE, a
subject of the Emperor of Germany, resid-

ing at Hamilton, in the county of Butler

and State ‘of Ohio, have invented certain
new and useful Improvements in Feeding
Mechanism for Metal-Working Machinery,
of which the following is a specification.

My invention relates to means for feeding
a movable element in metal cutting ma-
chinery, such as tool-support, for example a
tool-head or a slide on the head, whether the
head be a cross-head or a side-head.

It is the object of my invention to provide
new and improved means of the character
mentioned which are capable of performing
heavy duty, of great accuracies in the ex-
tents of feeding movements, and are of sim-
ple construction. and highly efficient in op-
aration. ’ ’

My invention is capable of use when em-
ploying a rotary shaft as the transmitting
element of the feeding means, and also when
employing a so-called rack and pinion feed,
and I have illustrated my invention in con-
nection with both said characters of feed,
the rack and pinion feeding means being
exemplified as a modification.

My invention consists in novel means for
communicating the motion of a reciprocat-

ing driving element to a motion converting

member, in a novel ratchet and pawl strue-
ture serving as a motion converting member,
in novel means for causing coaction between
the. ratchet and pawl of said structure, in
novel friction means for causing change of
relation in said ratchet and pawl structure,
and in novel means for transmitting motion
of the motion converting member to the ele-
ment to be fed. ’

The invention will be further readily un-
derstood from the following description and
claims, and from the drawings, in which
latter: .

Tigure 1 is a side elevation of so much of
a metal planing machine as is necessary to
illustrate my invention. -

Tig. 2 1s a front elevation of the same.

Tig. 8 is a central vertical axial section-

of my improved device, taken on the line
3—3 of Fig. 1.

Wig. 4 is a cross-section of the same, taken
in the plane of the line 4—4 of Fig. 3.

Tig. 5 is a detail of the same in horizontal
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cross-section, taken on the line 5—5 of
Fig. 1. » .
_ Fig. 6 is a cross-section of the same, taken
in the plane of the line 6—6 of Fig. 3.

Fig. 7 is a rear elevation of the casing
partly broken away.

Fig. 8 is a cross-sectional detail on the
line 8—8 of Fig. 3. ' :

Fig. 9 is a cross-section taken in the plane
of the line 9—9 of Fig. 1.

Fig. 10 is a side elevation showing a modi-

fication of my improved device employing a

rack and pinion feed.

Fig. 11is a plan view of the same, partly
in section on the line 11—11 of Fig. 10.

Fig. 12 is a horizontal axial section of the
same, taken on the line 12—12 of Fig. 10,

Fig. 13 is a detail of the same, taken on
the line 13—13 of Fig. 10; and,

Fig. 14 is a perspective view of the fric-
tion lever. ‘

I have exemplified my invention as-em-
ployed in a metal planing machine compris-
ing a bed 21 on which a table 22 is arranged
to reciprocate for effecting the cutting op-
eration, the work, instanced at 28, being
suitably supported on and. fixed to the table.
A gsuitable cutting tool 24 acts on the work
to cut the same during movement of the
table in one direction, the movement of the
table in the opposite direction returning the
work to initial position for a subsequent cut,
the tool in the meantime being fed to an ad-
vanced cutting position, this feeding being
accomplished at either the end or the be-
ginning of the cutting stroke, or of the re-
turning or idle stroke of the table.

The table is operated in suitable ordinary
manner by a - reciprocating element, in-
stanced as a usual bull-wheel pinion shaft
25, journaled in a suitable bearing 26 in the
frame, instanced as a bushing suitably se-
cured to the frame. . This bushing has suit-
able stops 27, 28, thereon. The bull-wheel
pinion shaft has an extension which may
be instanced as the reciprocating driving
element for the feeding mechanism..

A ratchet-wheel 31 1s suitably secured to
sald extension so as to rotate with the re-
ciprocating driving element, as” by means
of a key 32. Plates 34, 35, are journaled
about the axis of rotation -of the reciprocat-
ing driving element, being instanced as pro-
vided with bearings 36, 87, about the jour-
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- the rock-shaft.
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nal-hub 38 of the ratchet-wheel. There is
preferably an inclosing connecting web 39
between said plates so as to form a box,
screws 40 connecting the parts of the box.

A rock-shaft 41 is journaled in bearings
42 in the box, hereinafter termed a feed-box,
and has an arm 43 rigidly secured: thereto
and extending therefrom. Pawls 44, 45,

rock with the rock-shaft and are exemplified

as rigid with each other, as by being formed
as a double pawl 47.  Fwiction connection
is arranged to be made between said shafé
and the ratchet-wheel, in order to rock said
pawls at the initiation of motion of thé
ratchet-wheel. This is accomplished in the
present exemplification by means of friction
levers 46, which have rocking bearing about
The ‘rock-shaft is at that
portion thereof which has the pawls and the
friction-levers received thereabout shown as

- square in cross-section.
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The friction-levers are provided - with
friction shoes 51, which are arranged to im-
pinge the sides of the ratchet-wheel. Tha
friction shoes are provided with - apertures
52 reeeived about ping 53 secured-to said
levers for positioning the shoes. The fric-
tion-levers ro-k on pins 54 veceived through
the rock-shaft, these pins acting ‘as ful-
crums for said rocker-levers. The walls of
the opening in said levers parallel with said
pins “are preferably formed: as knife-edges
The shoes are pressed toward the
ratchet-wheel by means of a spring 57 re-
ceived about a rod 58, the ends of which are
reduced and- pass through apertures 60 in
said friction-levers. The rod is threaded for
receiving nuts 61, 62, for adjusting the ten-
sion of -the spring and thereby adiusting
the friction contact between the friction

ghoes and the ratihet-wheel. The cuter ends’
of the friction-levers extend ‘through an

opening: 63 in the feed-box. ,
When the direction-of motion of the re-
ciprocating element is changed; a motion in
the same . direction is imparted to the
atchet-wheel: “The friction contact between
the ratchet-wheel and  the shoes causes 2
rocking of ‘the {riction-levers and of the
rock-shaft, for causing engagement between
one of the pawls and the ratchet-wheel, the
rat~het-wheel being exemplified as a square-

toothed ratchet wheel; for having the pawls
A 2 Cuel 3 )

3

engage therewith in either direction - of
movement .ot the rat-het-wheel. ‘

As soon as the pawl engages one of the
teeth of the ratchet-wheel, the feed-box is
thereby caused to rotate with the recipro-
cating element, and the rotation of the feed-
box in the similar direction continues until
the arm on the roclk-shaft strikes the op-
posite stop which coacts therewith. This

‘has the effect of rocking the rock-shaft to

intermediate position, and releases the pawl

which has had engagement with the ratchet-

1,358,051

wheel, for placing both pawls in neutral
position. .

The coacting side-faces of the arm and of
said stops are so formed, as by being coinci-
dent with radial lines of said reciprocating
element, that when there is engagement be-

~tween either of the side-facés of said arm

and its coacting stop face, the rock-shaft is
rocked for placing the pawls in neutral or
idle ‘relations. -As soon as motion of the

‘ratchet-wheel in-an opposite direction is in-

itiated, the contact-face of the arm recedes
irom the coacting face of the stop for per-
mitting rocking of the rock-shaft, by reason
of frictional engagement of the friction
shoes with the ratchet-wheel, and thereby
causing the pawl tc engage with a tooth of
the ratchet-wheel, carrying the feed-box in
the opposite direction with the ratchet-wheel
in the further rotation of the latter.

This. combined ' rotation of the ratchet-
wheel and feed-box continues until the op-
posite face of the arm strikes the opposite
stop, whereupon the arm-is rocked in the
opposite direction, for releasing the engaged
pawl and placing both pawls in neutral or
idle relation. The axis of the rock-shaft is
also preferably within the range of the sta-
tionary stops, so that a continuation of the
swinging of the arm beyond neutral posi-
tions of the pawls is avoided, for insuring
stopping of rotation of the feed-box. The
rotation of the ratchet-wheel within the
feed-box - continues, however, the friction
conhection between the ratchet-wheel and
the friction-levers permitting this rotation

~without strain upon the feed-box.

Annular friction plates 71 ave at the re-
spective sides of the web 72 of the ratchet-
wheel, being journaled on the bearing hubs
38, 87, of the side plates of the feed-box.
Triction rings 73, preferably of a fabric
material or leather, are located between the
ratchet-wheel and the friction-plates, being
exemplified as let into grooves 75 1in said
plates. Pins 76, received in holes 77, 78, re-
spectively in the feed-box, and the annular
friction-plates, and fixed in the holes 77,
cause the feed-box and plates to rotate to-
gether. Adjustment of friction contact be-
tween the feed-box and ratchet-wheel is ob-
tained by means of adjusting screws 79
threaded into the plates of the feed-box, for
pressing the friction rings between said
friction plates and the web of the ratchet-
wheel.  The inner ends of the adjusting
screws 79 are let into recesses 80 in the fric-
tion-plates to cause the friction-plates- and
feed-box fo rotate together.
contact between the ratchet-wheel and the
feed-box prevents the feed-box from con-
tinuing movement in an assumed -direction
when the ratchet-wheel has stopped or re-
versed. ,

The motion from the feed-box to the fed

The friction.
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element is in my preferred form transmitted
by means of a rotating shaft 81. Motion is
exemplified as transmitted to the transmit-
ting shaft by means of a bevel-gear 82,
which is fast on a hub 83 of the plate 35.
Bevel gears 84, 85, which mesh with the

- bevel-gear 82, have their hubs journaled in
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bearings 86, 87, of a bracket 88 extending
from the bed of the machine. The trans-
mitting shaft is journaled in said bevel-
gears. Clutches 91, 92, are located between
said bevel-gears about the transmitting
shaft, one of the faces of each of said
clutches, exemplified as toothed clutches, be-

ing located on a sleeve 93 having spline-con-.

nection 94 with said transmitting shaft, the
opposite faces of said respective clutches
being on the bevel-gears 84, 85.  The sleeve
is provided with an annular groove 95 in
which a roller 96 on a crank-pin 97 is re-
ceived, the crank-pin being on a rock-shaft
98 arranged to be rocked by an arm 99 hav-
ing a suitable pull-pin handle 100 thereon,
the pin 101 whereof is arranged to coact
with suitable apertures 102, 103, 104, on the
bracket for operatively connecting either of
said clutches for rotating the transmitting
shaft in either direction, or placing said
clutch-sleeve in neutral position.

The connection between the transmitting
shaft and the element to be fed, exempli-
fied as a tool-support is, in the present ex-
emplification, effected by means of a bevel-
gear 111 having spline-connection 112 with
said transmitting shaft. The bevel-gear 111

meshes with a bevel-gear 113 fast on a shaft:

114 journaled in a bushing 115, which is in
turn fixed in the cross-rail 116. A trans-
mitting face-plate 119 is suitably journaled
about 2 journal 120 on .the bushing. An
arm 121 extends from the shaft 114 and is
arranged to engage tappets 122, 123, adjust-
ably secured in desirable radial positions on
the transmitting face-plate, as by means of
T-bolts 124 arranged to. be adjustably placed
in an annular T-slot 125 in said face-plate,
a nut 126 clamping the parts in adjusted
positions.

The parts are so adjusted that when the
arm 121 is rotated in either direction, there
is sufficient duration of contact between said
arm and one of the tappets to impart the
desired amount of movement to the face-
plate for transmitting the desired amount
of feed to the element to be fed, instanced
as the tool-support.

To insure cessation of feeding movement
of the element being fed upon cessation of
movement of the arm, the face-plate has
friction-brake connection with the bushing,
as by means of friction shoes 130, 131, whose

brake-faces engage the journal-120. "The

friction shoes are located in-recesses 132,
138, in the hub of said plate. A bolt 134
passes through a ‘bore 185 in one of said

8

shoes and has threaded engagement 136 in
the other of said shoes for increasing or de-
creasing the frictional resistance between
said shoes and said journal, a jam-nut 137
fixing the parts in adjusted position. Over-
throw. of feeding movement of the face-plate
is thus prevented.

The transmission of feeding movement
from the face-plate to the element being fed
may be by any ordinary or well-known

means, instanced as accomplished by pro- -

viding the face-plate with gear-teeth 141,
which mesh with a gear 142, the latter mesh-
ing with gears 143 and 144, the gears 142,
143, 144, being parts of ordinary or well-
Imown ratchet-boxes 145, 146, 147, of usual
construction, having connection with a usual
feed-screw 148 and usual rods 149, 150, for
respectively causing lateral feeding move-
ment of the tool-head or heads, and up and
down feeding movements of the respective

tool-slides.
Referring to Figs. 10, 11, 12 and 13; 1

have, as a modification, shown the transmit--

ting elements as a-rack 151; and a pinion 152,
the pinion being fixed to the shaft 114 for
transmitting its movements to the arm 121.
A crank-plate 153 is fixed to the hub 83
of the feed-box. It is provided with a crank-
pin 154, about which the bearing 155 of a
pitman 156 is received, the pitman being
articulated by articulation 157 with the feed-
rack 151 extending lengthwise of the guide-
way 158 of the column 159 of the machine,
on which the cross-head is adjusted up and
down. The feed-rack meshes with the feed-
pinion 152. Holes 160 in the crank-plate
provide access to the screws. 79. -

The erank-plate is arranged to be secured
in different positions to the feed-box, for

causing the feeding stroke of the feed-raclk
to be either in up divection or in down direc-

tion, the idle stroke of the feed-rack being in
the opposite directicn. Ior this purpose
the crank may be positioned with relation to
the feed-box, so that.its crank-pin is at either
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side of the vertical planein which the roek--

ing axis of the feed-box is located.

For accomplishing this the feed-box 1is
provided with a pair of threaded apertures-

161, into either of which a bolt 162, passing
through a hole 163 in the crank-plate, is
arranged to. have threaded engagement.
When this threaded engagement is had with
one of said threaded apertures, the crank-
pin is at one side of the rocking axis of the
crank-plate, and when the engagement is
had with the other threaded aperture, the
crank-pin is at the other side of said axis.
The crank-plate is provided with periph-

eral recesses 164 into which the end of a file:

or other suitable device may be inserted for
turning the crank-plate, when it is desired to
change its position with relation to the feed-
box. This change of position is for the pur-
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pose of changing the time of feed from the
end of the cutting stroke to the end of the
return or idle stroke of the table of the ma-
chine, or vice versa. :

Havmo thus fully described my invention,

‘what I claim as new and desire fo secure by

Letters Patent, is:

1.-In feedlno mechanism for metal work-
ing machmery, the combination of an alter-

nate rotary driving member, a driven mem-
ber, pawl and ratchet mechanism for. cons
necting said members for direct and reverse
rotatlon friction means cobperating with
said clr1v1n0‘ member for operating the pawl
mechamsm to connect with the ratchet mech-
anism for either direction of rotation, stops
at predetermined points coacting- with said

pawl mechanism: for rendering the same in-
actlve, and friction members between the
said driving and driven members.

2. In feeding mechanism for metal work-
ing machmery, the combination of an alter-
nate rotary driving element, an ‘ﬂternate 30-

tary driven elemen’c a plurality of motion-

transmitting means "between said alternate
rotary d_rlvmg element and said alternate
rotary . driven element, each of said motion-
transmitting - means mclucuno a - positive
driving means, said positive dr]vmo meang

each mcluchncv coacting- parts, means for

causing alternate eng: aoements between said
coactmo parts for rotatlons of said respec-
tive po‘ﬂtlve driving means in opposite di-
rections, and means for adjusting the coac-
tive relation between said coacting parts in
one of said positive driving means. ,
3. In feeding mechanism for me al work-
ing machlnely, the combination of a pair of

alternate rotary members, one of Wﬂlbh is.

a driving member and the other ofwhich 1s

a drlven member, one. of said members in-

cluding ratchet- wheel means, and the other
of said members comprising opposﬁ:elv dis-
posed pawls, means between sald pawls and

one of said members which includes ‘said

ratchet-wheel means whereby to cause op-

. posite movements of said pawls for alternate

50
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reverse engagements thereof. with- said
ratchet-wheel 1eans, and friction means be-
tween said members to counteract inertia of
movement \betwepn them. ;
4.:In feeding mechanism for metal Woﬂc—
ing mmchmery, the combination of 2 pair of
alternate rotary members, one of which is
a driving member and thﬂ mhe“ of Wblch is
a driven member, one of said members in-
cluding ratchet- wheel means, and the other
of said members comprising oppositely dis-
posed prWls means between said pawls and
one of-said members which includes said

- ratchet-wheel means whereby to cause op-

65

posite movements of said pawls for alternate
reverse .engagements thercof with said
ratchet-wheel means; friction means between
said members-to counteract inertia of move-

in said ¢

1,358,051

ment between them, and means for adjust-

.1110 said friction-means.

5. In feeding mechanism for me’cal work-
ing mmhmely9 the . combination -of a palr
of alternate rotary members, one of which
1s a driving member and the other of which
is a driven member, one of sald members
including a ratchet-wheel means, and the
other of said members compr: Tsmg o*moswelv
dl,poseu pawls coa chns with. the: lattely a
rocking elc”nem therefor, friction means be-
teveen said rocking element and said ratchet-
wheel means vhu(‘by the alternate rotations
ot said ratehet-wheel means cause reverse
rocking movements of said D(m”s stops.to
cause U:scno“oen‘enu between said }mvls and
s21d ratchet-wheel me ans, and f‘rmho*l means
beéweﬂ'l said members to counteract inertia
of moveiﬂeat between them.

6. In feeding mechanism for metal wono
ing ma chlpely, the combination of a pair of
alternate rotary members, onﬁ of which is
a driving member and the other of which is
a driven member, one of said members in-
cluding a ratchet-wheel, and the other of
said members COlﬂpl‘lSﬂ‘“ a rocking member,
oppositely disposed pawls coacting. with
said ratehet-wheel, a pair of levers pivoted
on said rocking member, and friction shoes
on said levers coacting with said ratchet-
wheel to rock said 1'<\ck,ng membel, said
shoes ~acting resiliently on said ratchet-
wheel.

7. In feeding mechanism for metal worlk-
in(g, machinery, the combination of a pair
of

one of Whlch is a driving member and Ule
other of which is a driven member, one of
said men ﬂmrs mcludrw ratchet-whe eel, and

the other of said members comprising a rock-
ing member, oppositely msposed pwz’m 0~
acting with said muchmuv heel, ‘o pair of
1@"01’5 pivoted on said rocking member9 fric-
tion: shoes on said levers wuctmo with sald
@uchet wheel to rock said rocking membel,
said shoes acting resiliently on uuld ratchet-
wheel, and annularly arranged friction
means between said ratchet-wheel and said
other of said ﬂembe s Tor countemctmo the
inertia of motion of said driven member

hdnate rotary reciprocating mombe*s'
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8. In feeding mechanism for metal work-

ing machinery, the combination of a ratchet-
wwheel, a casing about the same, & rock-gshaft
pivoted on said casing opposneLy disposed
pawls thereon, friction- Vlevers pivoted 0 said
rock-shatt, resilient means for resiliently
pressing the friction portions of said fric-
tion-levers toward said ratchet-wheel where-
by to rock said pawls, annular friction-plates

casing, friction-rings between said
friction-pl Iates and said ratchet- whbe and

means causing combined rotation 01 said an--

nular friction- -plates and said casing.
9. In feeding mechanism for metal work-
ing machmery, the'combination of a I“LtCheu-
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wheel, a casing about the same, a rock-
shaft pivoted on said casing, oppositely dis-
posed pawls thereon, friction-levers piv-
oted to said rock-shaft, resilient means for
resiliently pressing the friction portions
of said friction-levers toward said ratchet-
wheel whereby to rock said pawls, annular
friction-plates in said casing, friction-rings
between said friction-plates and said ratchet-
wheel, means for adjusting the pressure of
said friction-plates toward said ratchet-
wheel, and means causing combined rotation
of said annular friction-plates and said cas-
ing.

10. In feeding mechanism for metal work-
ing machinery, the combination of a ratchet-
wheel, a casing about the same, a rock-shaft

S

pivoted to said casing, oppositely disposed
pawls thereon, opposed friction-levers piv-
oted to said rock-shaft and provided with
friction-parts, a screw-rod between said fric-
tion-levers, a spring about said screw-rod,
a nut on said screw-rod for adjusting said
spring, an arm on said rock-shatt, and stops
for coaction with said arm for rocking said
rock-shaft.

In testimony whereof, I have hereunto
signed my name in the presence of two sub-

seribing witnesses. ,
HANS BAERBALCK.

‘Witnesses:
H. V. Hiuxer,
Frank P. ScEmiTT,
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