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UNITED STATES

PAaTENT OFFICE.

WILLIAM SELLERS AND JOHN SELLERS BANCROFT, OF PHILADELPHIA,
PENNSYLVANIA, ASSIGNORS TO WILLIAM SELLERS & COMPANY, IN-

CORPORATED, OF SAME PLACE.

PLANING-MACHINE FOR METAL.

"SPECIFICATION fonmng part of Letters Patent No. 374,908, dated December 13, 1887.

Application ﬁled Tebruary 14, 1884, Serial No. 120,695.

To all whom it may conceri:

Be it known that we, WILLIAM SELLERS
and JoUN SELLERS BANCROFT, of the city and
county of Philadelphia, in the State of Penn-
sylvania, have jointly invented certain new
and useful Improvements in Planing-Machines
for Metal; and we hereby declare the follow-

ing to be a full and exact description thereof,.

reference being had to theacecompanying draw-
ings, which form part of this specification.

Our inveution relates to that class of plan-
ing-machinesin which the metal to be oper-
ated upon is mounted upon a table which re-
ciproeates back and forth under a cutting-tool
which is fed.over the work.

In such planing-machines as hexetofom con-
structed the gearing which transmits the
power of the driving-belb to the table produces
more or less vibration in the machine, which
is communicated to the cutting-tool, the effect
of which is exhibited upon the work in the
form of wave-lines, called ‘‘chatters,’’ at right
angles to the motion of the table and of greater
or lesser intensity, dependent upon the charac-

ter of the vibrations, but always visible to the

naked eye, so that no planing-machine as here-
tofore constructed will produce a surface free
from these defects, or fit for the better classes
of work, without seraping and fitting. Inall
such planing-machines the speed of the recip-
rocating table under the cut must be limited
by the character of metal the tool is operating
upon, and in such machines as heretofore con-
structed, the reciprocating table being oper-
ated directly or indirectly through spur or
bevel gearing, thespeed of the return-stroke is
limited by the capacity of this gearing to re-
sist the shocks which a high velocity would
impart, and it is also limited by the necessity
of avoiding-a very high velocity to the pulley-
shaft on the machine, the momentum of the
driving-pulleys in such case offering a greater
resistance to the reversal of motion at theend
of each stroke than is offered by the gearing
and the reciprocating table, and it is also lim-
ited by the time in which the feed ecan be ef-

fected and the tool raised and lowered when .

this latter deviee is employed, these feed and
tool-lifting motions having always heretofore

been proportioned to the speed of the table, |

(No model.)

and it is also limited by the shock which would
be produced by reversing the motion of the
table at a high velocity when the gearing is
construeted and operated in the manner here-
tofore used.

In all planing - machines heretofore con-
structed the movement of the table, in addi-
ion to that required for the cub, must be sut-
ficient to reverse the driving-motion, to raise
and lower the tool, and to effect the feed, ex-
cepting only when the forward movement of
this latter is effected on the return-stroke of
thetable. Ifitis effected on the forward stroke
of the tableand themovementisnot completed
before the tool strikes the work, the feed-
gearing is liable to be broken; but to effect
feeds in two directions from one direction of
table movement the gearing which actuates
the feed must be reversible. This complicates
it, and even if so arranged the operator would
pwbab]y neglect to change it.

Inall such plannw machines heretofore con -
structed the movement of the table reverses
the driving motions to determine the length
of the stroke. It is difficult, therefore, to stop

‘the table at either extremity of its movement

by manipulating the reversing apparatus, be-
cause in these positions this apparatus is more
or less under the control of the table. The
feed-gearing and the tool-lifting device, when
this latter is employed, are connected directly
to the table or tothe gearing which actuates it,
so.that these movements can only take place
while the table is in motion, and they are ef-
fected automatically either just before or just
after the reversal of the table movement. If
the operator desires to reverse the motion of
the table while under cut,he must first throw

. the feed-pawl out of gear {o avoid doubling the

feed on the unfinished cut when automatic
action is resumed, and if he throws this pawl
out of gear it cannot be replaced so as to
continue the original cut, and a mark upon the
work is sure to oecur. The belt-shifting and
feeding devices in these machines have he1 e-
tofore been placed upon one side, so that itis
necessary for the operator to ka the ma-
chine from that side in order to control these
movements at will; but frequenbly occasions
arise in which it is almost indispensable for
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theoperator to be upon the opposite side. This
is always inconvenient and is sometimes at-
tended with risk to the machine or to the
work. The reciprocating table in these ma-
chines has heretofore been supported upon
the bed in a variety of ways; buttheform usu-
ally adopted is that of a V-guide in the bed
and the counverse of it upon the table, the an-
gle of these V-guides being such that the
weight of the table and its work will be suffi-
cient to maintain it in position against ordi-
nary lateral strains from the cutting-tool. Two
of such guides upon the bed and two upon the
table are almost universal; but some of the
older machines were provided with one V-
guide and one flat. Certain eclasses of work
under cut have a tendency to lift the table and
slide it sidewise in ifs guides. To prevent
thisthe angle ofthe guides must be very sharp,
which involves a great increase of friction. A
compromise has heretofore been resorted to
in the use of a more obtuse-angled guide,
which would permitsliding under unusual side
strain, but sufficient in most cases to retain
the table in position, and for extreme cases a
lighter cut must be resorted to. To avoidthis
diminution of work machines have been con-
structed with horizontal and vertical guides,
and this involves the use of a shoe to com-
pensate for wear upon the vertical sides, and
this aguin to the adjustment of this shoe by
the workman. = If hesets up theshoe too tight
at one end,unequal wear and loss of alignment
must result, which destroys the value of the
machine, and practically it is impossible to
avoid this with this form of guide.

It is the objeet of our invention to operate
the reciprocating table of these planing-ma-
chines by gearing which shall communicate
the necessary movement without shock or jar,
so that the quality of the work will be im-
proved and no chatters will be produced, while
the speed of the return-stroke may be in-
creased, whereby a corresponding increase in
quantity will resalt.

It is a further object of our invention to
provide such machines with driving-pulleys
which shall always run in opposite directions,
and to connect and disconnect these pulleys
and the driving-shaft at the proper times in
such manner that the parts in connection with
this shaft which have their motion reversed
with that of the shaft shall be of the smallest
possible diameter and weight, whereby the
momentum of these parts will offer the least
resistance to the reversal of their motion.

It is a further object of our invention to
make use of the table movement for disengag-
ing the driving motion only, and to provide
other means for engaging it, so that if the
engaging apparatus is thrown out of gear the
table must stop at the end of its stroke.

It is a further object of our invention to
effect this engaging so that the reversal of
motion will take place without shock or jar.

It is a further object of our invention while
operating the engaging apparatus auntomati-

374,908

cally at prescribed periods to retain control of
it by the operator at all times.

It is a further object of our invention to
provide means for controlling the direction of
the table movement and the operation of the
feeds upon both sides of the machine, so that
the operator may stand upon either side, as
the exigencies of his work may require, and
control the machine with equal facility.

It is a further object of our invention to op-
erate the feeding and tool-lifting devices at a
uniform speed, whether the table is moving
in one direction or the other.

70

75

30

It is a further object of our invention to -

effect these movements while the table is at
rest or changing its direction of movement.

It is a further object of our invention to
provide a guide to support the reciprocating
table which shall effectually prevent any side
movement of this table with any character of
work, and while diminishing the friction will
avoid the necessity for any adjustment; and
to these ends our invention consists in trans-
mitting the power of the driving-belt to the
reciprocating table through a primary system
of gearing, consisting of a cogged pinion which
has the contact-surfaces of its cogs arranged
spirally about its axis, gearing with a cogged
wheel which has the contact-surfaces of its
teeth in straight lines in the direction-of their
width, and a eorresponding secondary system,
which also has a cogged pinion with the con-
tact - surfaces of its cogs arranged spirally
about its axis, gearing with the cogs of a rack
upon the reciprocating table, which have their
contact-surfaces in straight lines in the direc-
tion of their width, whereby the necessary
movement is communicated to the table with-
out shock or jar, the production of chatters is
avoided, and the speed of the return-stroke
may be increased, so as to largely increase the
quantity of work produced.

It further consists in providing two driving-
pulleys which revolve loosely upon the pul-
ley-shaft in opposite directions, and in con-
necting and disconuecting each pulley and the
shaft by means of a double friction-clutch that
will not seize, that will release upon the re-
moval of the clamping-pressure, and of the
smallest possible diameter that will transmit
the power of the belt, and of the lightest con-
struction. o

It further consists in providing adjustable
stops upon the edge of the table to operate le-
vers upon the side of the bed, through which
the table communicates motion to a shifter-
shaft connected with the double friction-cluteh
on the pulley-shaft, so that when the table has
traversed the prescribed distance in one di-
rection, one of the stops will come in contact
with one of the levers and disengage the clutch
from the pnlley which is then moving the
table, and when it is moving in the opposite
direction the other stop will come in contact
with the other lever and disengage the clutch

from the pulley which is moving the table in .

that direction but so that motion cannot be
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transmitted from the table through this mech-

anism for re-engaging the clutch with either
driving-pulley.

It further consists in providing a shaft op-
erated continuously, in connection with which
shaft a device for transmitting and arresting
motion isarranged,so that from the continuous
motion of this shaft the motion transmitted
will be intermittent, and but half a revolation
after each intermission, and determining the
times when these intermitting movements shall
occur by the movement of an escapement-
plate operated from the levers through which
the table disengages the cluteh from the driv-
ing-pulleys. _ o

It further consists in providing a cam-shaft
which is operated from the device for trans-
mitting and arvesting motion, so as to make
half a revolution in the same direction when-
ever the escapement-plate is moved by the le-
vers through whieh the cluteh is disengaged
from a driving-pulley, so that the half-revo-
lution of the cam may then re-engage the
cluteh with the opposite driving-pulley.

It further consists in providing a cluteh-con-
nection between this eam and the double fric-
tion-cluteh on the pulley shaft, so that this
clutch-connection will yield upon the occur-
rence of any undue strain upon the cam,

It further consists in providing an elastic
connection between the shifter-shaft and the
frietion cluteh on the pulley-shaft, so that the
tension of this eonnection may be adjusted for
either pulley, whereby the pressure with which
this cluteh will operate as a brake to retard
the motion of the tablc before it has the power
to reverse it and the time daring which it so
acts may e controlled.

It further consists in connecting this cam-
shaft with the feed and the tool-lifting devices,
so that the feed and the tool-lifting shall be
effected while the table is at rest or changing
its direction of movement.

It further consists in so arranging this cam
that as it completes its half-revolation it will
pass out of gear with the cluteh-shifting mech-

anism, so as to leave this mechanism free from

control by the machine.
"It further consists in transmitting the mo-

tion from the levers to the eseapement through |

a eluteh on the shifter-shaft, so that when this
cluteh is thrown oufb of gear the escapement
will remain at rest, the feed-motions and tool-
lifting devices will not be operated, and the
automatic movement of the table will cease at
the end of its stroke; but the friction-elutch on

the pulley-shaft may then be operated through-

o hand-lever on the shifter-shalft, so as to move
the table back and forth, or to control its po-
sition upon the bed.

It further consists in arranging the hand-
lever on the shifter-shaft so as to throw the
escapenient-clutch outof gear, so that the same
hand-lever may suspend all of the automatic
movements, while it will impart motion to the
clutch which gives direction to the motion of
the table.

v

It further consists in extending the shifter-
shaft across the machine and upon each end
of this shaft providing a hand-lever, either of
which levers will suspend all of the antomatic

“movements, while it will impart motion to the

clutch which gives direction to the motion of
the table, so that the operator may have com-
plete control of the machine upon either side
of it.

It further consists in providing the bed with
a guide to support the reciprocating table,
which guide has two sarfaces slightly inclined
to a horizontal plane to sustain the weight
and two other surfaces perpendicular to the
same horizontal plane or slightly divergent
from this perpendicnlar to resist the side
strains, and in providing the reciproeating ta:
ble with a guide the converse of that upon the
bed. »

16 further consists in providing the bed and

the reciprocating table, respectively, with two

guides, one of which has four guiding-surfaces
and supports thetable both vertically and hori-
zontally, while the other has but one guiding-
surface and supports the table in a vertical
direction only, whereby the fitfing is simpli-
fied, undue strains from variations of tempera-
tare are avoided, and the friction is reduced to
a minimum. .

In the accompanying drawings, which form
part of this specification, Figure 1, Sheet 1,
represents a plan, partly in section, of a plan-
ing-machine embodying our present improve-
ments. Tig. 2, Sheet 2, is a side elevation,
and Fig. 8 an end elevation, of Fig. 1. Fig.
4, Sheet 1, represents an enlarged section of
the bed and table, showing ourimproved bear-
ing and guiding surfaces, Fig. 5, Sheet 3, is
an elevation, partly in section in a vertical
plane passing through the center of the pul-
ley-shaft, of the driving-pulleys and clatches
and mechanism for shifting the double frie-
tion-cluteh, shown in gear with the forward-
motion pulley. Fig. 6 is asection on thesame
plane, showing the clutch-shifting levers and
cam in position for the back-motion pulley.
Fig. 7, Sheet 4, is-an enlarged sectional view
on the plancof the elatch-shifting levers, show-
ing these leversin their middle position. Fig.
8 is a plan of the parts shown in Fig. 7, with
the compensating-springs removed. TFig. 9,
Sheet 5, is a side elevation ¢f the feed-motion
stand, partly broken away to show the cam
for operating the double friction-clutch, the
shifter-levers being in position for the forward
motion. Fig. 10 is a sectional plan of Fig. 9
onthe line X X. Tig. 11, Sheet 6, isan end ele-
vation of Fig. 9. Fig. 12 is a sectional view
of Fig. 11 on the line y y y y of Fig. 10.
18, Sheet 4, is an enlarged view of the end of
the pulley-shaft, showing the slots through
which the cluteh-shifting levers work. Fig.
14 is an enlarged view of the end of the rod
for shifting the dounble friction-cluteh, show-
ing the enlarged slotted end in which the ends
of the clutch-levers work. Ifig. 15 is an end
view of Fig. 7, showing the pulley-shaft and
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clutch-shifting rod in section. Fig. 16 is an
enlarged view of the bolt for adjusting the
compensating spring for the back-motion pul-
ley. Fig. 17, Sheet 7, is an enlarged view of
the revolving cam for operating the double
{friction-clutch, with the cord-segment and le-
ver for tool-elevator, and the lever with safety-
clutch for operating the driving-cluteh. TFig.
18 is a side view of the same parts at right an-
gles to Fig. 17. Fig. 19, Sheet 1, is an end
elevation, partly in section, of the pulley-
frame and main upright in Fig. 1, showing
the train of gearing for driving the escape-
ment-shaft. Iig. 20, Sheet 5, is an enlarged
view of the stops on the side of the table for
adjusting the length of travel of the table,
shown in proper relation to Fig. 9. Tig, 21
is a-section on the line z # of Fig. 9 of the
hand reversing-lever on shifter-shaft. Tig.
22 is a section through Fig. 21 on the line 1 1.
Fig. 23 is a section through reversing-block,
showing additional hand-lever on opposite
end of shifter-shaft. Fig. 24, Sheet 7, shows
the shifter-levers and stops in position for the
return motion of the table. Fig. 25, Sheet 3,
is a section through a wedge and clamping-
bolt in the cluteh in the return-motion pulley.
Fig. 26, Sheet 7, represents an alternate method
of constructing the lever with safety-clutch
for engaging the double friction-clutch.

Qurdrivingarrangement is an improvement
upon that shown in Letters Patent No. 36,113,
dated August 5, 1862, granted to William Sel-
lets, cne of these applieants, in which the table
was provided witharack driven bya curved or
spiral toothed gear on a diagonal shaft oper-
ated from the pulley-shaft by a primary sys-
tem of gearing consisting of a bevel-wheel and
pinion. With this form of construction the
action of the secondary system—that is, the
spiral gear driving the rack—is perfectly
smooth, and the planer so constructed does
work that has not hitherto been equaled. The
action of the primary system of bevel-gears,
however, is not 80 perfectly smooth, and hence
that machine, even with its secondary system
of gearing, has a tremor caused by the succes-
sive action of the primary gear-teeth, which
tremor produces chatter-marks on the surface
of the work planed. Thespeed of the return-
stroke is also limited by the speed at which it
is possible to run these primary gear-wheels
safely and quietly; and to obtain the best re-
sults it is necessary that the teeth of the bevel-
wheel and pinion should be very carefully cut
and shaped, and this increases the expense
and difficulty of constructing the machine.

C, Fig. 1, represents the spiral gear of the
secondary system, as deseribed in the above-
meuntioned former patent, secured to the driv-
ing-shaft D, which rans in suitable bearings
in the bed B and upright BE. On the outer
end of the shaft D is secured the spur-gear I
of the primary system, which is driven by its
spiral pinion G, secured to the pulley-shaft H,
which runs in bearings formed in the pulley-
frame J. The spiral pinion @& of the primary

374,908

| 'system is preferably placed above the spur-

gear I, to provide room for the driving-pul-
leys above the bottom of the bed of the ma-
l chine, so as thereby fo avoid the necessity,
| which otherwise would exist, of placing these
pulleys below the floor on all large machines
in which the bed rests directly upon the foun-
dation. This pulley-frame is securely bolted
to the upright Ii. . The teeth of the spiral pin-
ion G fit in the spur-gear F, and these two
gears constitute our primary system of gear-
‘ing. The sides of the teeth in the spur-gear
are tangential to the carved teeth of the spiral
pinion G. The-actionis then continunous, like
thatofa screw, and thereis absolutely no shock
as the teeth enter and leave, so that by our
present construction the motion of the driv-
ing-pulleyscan becommunicated to the planer-
table without any vibration, and the work pro-
duced is entirely free from chatters, and hence
requires little or no finishing afterward. The
smooth and nniform action of these spiral gears
renders it possible to drive them at very high
speeds without shock or noise, and the return
motion of the table can therefore be at a much
greater speed than has hitherto been possible.
The pulley-shaft H carries two loose pulleys,

I, for the forward motion of the table, and K,
for the return motion. These pulleys revolve
freely upon the shaft between thie fast collarj,
formed with the shaft, and the screw-collars
Ik, Sheet 3, IMig. 5. These pulleys are cach
provided with a taper seat, preferably of wood,
adapted to receive the double friction-elutch
L, which is keyed to the shaft I so as to re-
volve with it and at the same time slide freely
along it on the raised central collar; 5. The
double friction-clutch L is shown in the draw-
ings as constructed entirely of metal, to be as
light as possible, while the diameter is the
smallest that will transmit the power of the
pulleys safely, the object being to reduce the
momentum of the cluteh to the minimum, that
it may offer the least resistance to the reversal
of its motion when it engages with either pul-
ley. The interior surfaces of the clutches in
each pulley are lineéd with wood, as two metal
surfaces might cut and seize. The wood is se-
cured in place by a groove or recess turned
-oub in the pulley-rim, as shown in Fig. 5, and
into this groove blocks O, of hard wood, are
fitted so that the end of the grain will form
the friction-surface. Thespace between these
blocks O is made tapering, (see Fig. 25,) and
wedges P P, drawn up by bolts R R, set the
blocks O O firmly against the rim of the pul-
ley, and so form a solid clutch, the interior be-

of the dounble friction-clutch T.. The weight
of half the wooden blocks and wedges is thus
added to the weight of each pulley, the mo-
tion of the pulleys being constant. Inecreased

weight of pulley will assist in overcoming the
resistance of the clutch L to the reversal of
its motion without shock. '

‘When the planer is to he used prineipally
on short work requiring frequent reversals,

ing turned out to the same bevel as the outside
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producing. heating and expansion of the
clutches, it will be found preferable to provide
the double friction-clutch with wooden blocks
secured as, for example, in the manner de-
sceribed in United States Patent No. 260,791,
granted to William Sellers, July 11, 1882, in
which case the.corresponding clutch-seat in
the pulleys should be entirely of metal.

The collar j has a slot in if, throungh which
the pin o slides. This pin fils in the clutch L,
and serves to couple it with the rod 7, by
which the clutch L. is engaged with and dis-
engaged from the clutches in the pulleys Tand
K. In Fig. b the clutch is shown in gear with
the driving-pulley I. The pulley-shaft H has
a hole drilled through its center to receive the
rod %, which slides freely through it. Therod
I has an enlargement on its outer end, which
is slotted through to receive the short ends of
the bell-crank cluteh-shifting levers 7 7, which
pass through slots in the pulley-shaft. These
clutch-levers are pivoted, as shown, in the
sliding fulerum-piece n, which slides easily on
the outside of the pulley-shaft H. (See Sheet
4, Fig. 7.)

The fulerum-piece n, Figs. 7 and 8, is lim-
ited in its motion in one direction by the ad-
justable stop-collar p, screwed and clamped
on the end of the pulley-shaft H. The long
ends of the bell-crank levers 77 are moved in
and out by the diagonal grooves p* in the slid-
ing cam m as it is moved along the pulley-
shaft H, the levers [ being provided with pro-
jections on their ends, as shown, which enter
the slots p>. 'The diagonal grooves p° are con-
tinuned at each end parallel with the pulley-
shaft II, so that when the cam m is moved
along the shaft until the ends of the levers {
enter these parallel grooves the end pressure
on the shaft H, dueto moving and holding the

-levers I, ceases, and the parallel grooves resist

the tendency of the levers to open or close, as
the case may be. The cam is always moved
far enough in engaging the clutches to bring
the parallel grooves to the ends of the levers,
thus always moving the levers through the
same angle, and hence the position of the ad-
justable collar p determines the pressure with
which the clutch I.is forced into the driving-
pulley I when the cam m is in the position
shown in Fig. 5, Sheet 3.

When the cam m is moved into the position
shown in Fig. 6, the clutch L is withdrawn
from the pulley I by the rod % and drawn into
and engaged with the return-pulley K. The
sliding fulerum % in this case has been drawn
away from thestop-collar p, and isnow shown
arrested by the compression of the spring 7,
with which itis connected by the pin 7, bolt g,
and adjustable nuts » and w, by which the
pressure of the spring is adjusted. This
spring » abuts against the end of the pulley-
shaft H, and when compressed, as shown in
Fig. 6, holds the cluteh L into tke pulley K
with the requisite pressure. Thespring s (see

Fig. 7) fits loosely on the outside of the slid-

ing fulerum » and is compressed between the
adjustable stop-collar p and a shoulder on n.
In Fig. 7 the cam m is shown in its middle
position. . The cluteh L is now free from both
pulleys I and K and the shaft H is at rest,
the pulleys revolving  freely on it without
driving it in either direction. The sliding
falerum .z is now balanced between the two
springs » and s, and it will be seen that move-
ment of the cam m in either direction will first
move the elutch-levers 7 and the rod h until
the double friction-cluteh L bears against the
cluteh in the pulley I or K. Turther move-
ment of m in the same direction will compress
one of the springs and thus gradually increase
the pressure between the clutches until the
maximum pressure required for driving isob-
tained, when the clutch is engaged, in which
position the ends of the levers [ rest in the
parallel grooves in the cam m, as shown in
Figs. b and 6, thus releasing the cam m from
all end pressure due to the action of thelevers
I, and the pulley in gear with the clutch rests
against its screw-collar %, the pressure being
all self-contained in the shaft I, thus com-
pletely freeing it from all end pressure, and
when the pulley-shaft H is revolving in one
direction, driven by one of the pulleys, and the
clutch L is shifted to the other pulley, soas to
revolve it in the other direction by mechanism
to be hereinafter described, the spring presses
the revolving cluteh, which has just been
withdrawn from onepulley, against the elutch
on the opposite pulley, and its compression
determines the brake-pressure which acts to
bring the shaft H rapidly to rest without

‘shock preparatory to firmly engaging with

the cluteh on the pulley to drive in the oppo-
site direction, and by properly proportioning
the strength and amount of compression of
this elastic connection and the angle‘ of the
clutches it is easy to reverse theheavy planer-
table at high speed without any shock or jar.
The angle of these clutches must be such that
the friction-surfaces will part the moment the

pressure which holds them together is re-

moved, as any adhesion after this will pro-
long the driving movement, and when the op-
posite cluteh is thrown into gear an oceasional
shock will oceur, caused by the varying speed
at which the reversal of movementtakes place.
‘We have found by practice that when the frie-
tion-surfaces are at an angle with their axes
of twenty degrees the reversal may always be
effected without shock. ’

The lever %, pivotedat ¢’ in the pulley-frame
J, Fig. b, Sheet 3, is coupled with the cam m
by a collar provided with trunnions resting in
a fork in the end of the lever u, the collar be-
ing connected with the eam i, which turns
freely in it, without sliding, by a collared nut,
as shown in Figs. 5 and 7, 8 and 15.

On the hub of the driving-pulley I, Sheet
3, Fig. 5, is secured a spur-pinion, }', which,
through the intermediate wheel, ¢, drives the
gear-wheel @, secured to the escapement-shaft

7

8o

85

GO

95

105

=

IO

120

130




10

L5

20

25

30

10

45

50

60

65

M, which turns freely in bearings in the up-
right E. To the other end of the shaft M is
secured the ratchet-wheel T, Figs. 10 and 12.
Between the ratchet-wheel T and the bearing
of the shaft M is the gear-wheel V, carrying
the escapement-pawl ¢.. This gear is loosely
fitted to the shaft M, so as to allow the shaft
to revolve ireely within it. This mechanism
with the escapement-plate next mentioned
constitute a device for transmitting and ar-
resting motion, such as isshown and described
in the United States Patent No. 84,217, issued
Jannary 21, 1862, to William Sellers.

The pawl ¢ is in the form of a bell-crank,
and is pivoted to the hub of the gear-wheel V,
(see Fig. 12,) its outer end resting against the
stop 4" on the escapement-plate W. The
spring-plunger f” presses against the inner end
of the pawl ¢/, and whenever the stop %’ is re-
moved will throw it into gear with the ratchet-
wheel T, secured to the revolving shaft M, and
thus drive the gear-wheel V. The onter end
of the pawl ¢ comes alternately in contact
with the stops ¢’ and 2’ on the escapement-
plate W, which has a motion at right angles
to the axis of the shaft, as described for the
stops in the above-mentioned patent, No.
34,217, when it is required to transmit rotary
motion in one direction only. The forward
movement of the wheel V, carrying the pawl
¢, then throws the inner end of the pawl ¢
oub of gear with the ratchet-wheel T and com-
presses the spring on /. The reaction of this
spring would tend to reverse the movement of
the gear-wheel V, and so cause the pawl ¢ to
engage again with the ratchet-wheel to be
again thrown out by the stop. This would
make considerable noise and be rapidly de-
structive of this part of the machine, and to
avoid this difficulty we provide the retaining-
pawl j,, which engages alternately with the
two lugs %’ on the hub of the bevel and spur
gear A’, driven by the gear V, and tbus pre-
vents reaction and keeps the pawl ¢ out of
gear with the ratchet-wheel until the pawl ¢
is again released from the stop ¢’ or 2'. The
pawl j' is preferably placed so as to engage
with stops on the spur-wheel V, but is shown
on the wheel A’ for convenience in drawing.

The escapement-plate W is moved up and
down to release the pawl ¢ from the stops #/

or ¢ by means of the escapement-lever B’ B/,

TFig. 9, one end of which engages with two
lugs on the lower end of the escapement-plate
Y. The other end is formed as a counter-
weight to balance the plate W. The lever B’
is carried by and turns freely on the sleeve C,
Sheet 6, Fig. 11, which is secured firmly in the
stand D', bolted to the feed-gear frame T
The escapement-plate W slides in bearings
formed in the feed-gear frame ¥, and is kept
in place by the stand D', under which it slides
freely. .

The escapement-lever B'is provided with a
friction-cluteh, which engages with the fric-
tion-cluteh ¥, secured to the shifter-shaft G/,
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which is carried by suitable bearings in the
feed-gear frame ¥ and feed-stand H' on oppo-
site sides of the machine. Secured to the shaft
G’ is the forked lever I, which is moved back
and forth by the shifter-levers J and K/, op-
erated by the stops I/ M, secured to the table
A in the usual manner. (See Figs.9 and 11.)

The retaining friction-clutch S fits loosely
upon the shifter-shaft G', and is held from
turning by the lug 7, which fits easily between
the short arms of the weighted lever Q, sup-
ported at 4. The lever Qforces the retaining-
clutch S against the clutch I, secured to the
shafs G', and so tends toslide the shaft through
its bearings. The clatch ¥ is thus held in
gear with the friction-clutch in the escape-
ment-lever B’ by a force due to the action of
the weighted lever Q. The frictional surfaces
of these clutehes should not be both of metal,
as indicated in the drawings, but of wood and
metal, the wood being secured in the method
above described for the clutches in the driv-
ing-pulleys, or in the manner desecribed in
United States Patent No. 260,791, July 11,
1882, granted to William Sellers.

The retaining-clutech S prevents any recoil
of the shifter-shaft G’ when it is moved in
either direction by the stops I” M'. The first
effect of these stops upon the shifter-shaft G/
is to release the double friction clutch L from
its driving-pulley. The second is to press it
against the opposite pulley, so as to retard its
motion without reversing it, and the pressure
required for this must be exerted against the
inclined surfacesof the slidingecam m through
the springs s or 7.~ This pressure would cause
the shifter-shaft G’ to recoil after the pressure
of the stops L/ or M’ was removed. The in-
erfia of the shifter-levers and other parts at-
tached or connected to the shaft G’ is such
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that when these parts are suddenly set in mo: -

tion by the stops L' or M’ they continue their
motion beyond the point to which the stops
would positively push them, and hence leave
space between the stop and the shifter-lever
for the recoil just mentioned to occur. The
retaining friction - eluteh S, whieh does not
turn about its axis by its friction, reduces the
amount of this extra motion and will effectu-
ally prevent therecoil, sothat the brake-press-
ure produced by the action of the stops will
be maintained until the lever « is farther
moved by the action of the revolving cam E*
and lever F? to engage the cluteh for driving
in either direction.

The lever B’ is coupled with the shifter-
shaft G'by a friction-clutch, sothat the escape-
ment-pawl may be released at the earliest pos-
sible moment as the table-stops come in con-
tact with the shifter-levers and revolve the
shifter-shaft G. 'When the escapement-plate
‘W reaches the end of itsstroke, it releases the
pawl ¢ from the stop ¢’ or 7/, as the case may
be, when the friction-clutch slips and allows
the shaft G’ toturn still farther in its bearings
without risk of breakage, while the friction-
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cluteh is ready to reverse the motion of the

" lever B’ with the first movement of the shaft
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G’ in the opposite direction.

On the end of theshifter-shaft G’ is sceured
the reversing-lever N, which is coupled by
the connecting-rod O with the lever «,which
movesthe eamm, before described. (See Figs.
5 and 11.) When, for example, the stop L/,
Fig. 20, is carried by the forward motion of
the tableso as to strike against the lever J',
the forked lever I’ is moved, and with it the
shaft @' and reversing-lever N’. This move-
ment continues until the clutch L, Fig. 5, has
been withdrawn from the driving-pulley I and
pressed against the return-pulley K, so as to
retard its motion without reversing it until
the forward motion of the table ceases. If
the planer-table is running back, the stop M’
will move theshifter-lever K/, and asthe table,
owing toits high speed, has much greater mo-
nentum, and hence requires more space to
come to rest, the stop M’ and lever I are so
proportioned that when thestop M” runs over
the end of the lever K’ the cam m, Fig. 5, will
have been moved far enough to withdraw the
clutch L from the return-pulley X and force
it against the pulley Iwith a pressure, result-
ing from the compression of the spring s, suf-
ficient to act as a power(ul brake to retard the
motion of the table without, however, revers-
ing the motion of the pulley-shaft. The stops
L' M’ merely withdraw the clutch L from the
pulleys T and K and force itagainst the oppo-
site pulley, so as to form abrake to retard the
motion of the table, the ends of the bell-erank
levers { resting in the diagonal part of the
grooves ptafter the brake-pressurehas accom-
plished its purpose. The clutch is firmly en-
gaged with this pulley by mechanism herein-
after described.

The bevel and spur gear A’,Figs. 10 and 12,
before described, is seecured to the shaft U,
which runs freely in a bearing provided in the
stand E’. On the outer end of the shaft U’is
fastened the slotted crank-plate V', which, by
means of an adjustable crank-pin and con-
neeting-rod, moves the gear-segment W/, piv-
oted at 7, Fig. 9,and gearing into the ratchet-
box X, through a greater or less distance, as
the adjustable erank-pin is moved from or to-
ward the center of the crank-plate V. The
lower end of the gear-segment W’ is provided
with an arm which gives motion through the

connceting-rod Y’ to a similar gear-segment

on the stand I’ on the left-hand side of the
planer, Fig. 3. These gear-segments can thus
be used to impart a feed motion to slide-rests
on each upright of the planer. When such
feed is not required, the bevel and spur gear
A’ may run loose upon astud secured to the
stand B'. . The bevel-wheel A?is driven by the
wheel A’, and has a slot extending diamet-
rically across its face, in which is secured the
crank-pin B%, which ean be adjusted to any ra-
dius en the face of the bevel-wheel A’ A
connecting-rod, 7, Fig. 3, couples this crank-
pin with the gear-segment which operates the

~¥

ratchet-hox on the end of the feed-serew or the:

feed-rod, as the case may be, on the end of the
cross-head. The bevel-wheel A’ is: formed
with or secured to the cam shaft D’ which
turns freely in a bearing formed in the stand
E.
to it the cam T2 which serves to give motion
to the lever F%.  This lever is pivoted on the
pin G secured to the stand IY, and has at-
tached to its lower end the connecting-rod H?,
which couples it with the lever N’, secured to
the shifter-shaft G. The lever F* is formed in
two pieces, as shown on larger scale in Figs.
17 and 18, the two parts being coupled to-
gether by a tongue and groove with beveled
sides clamped in contact by a stud and spiral
spring, as shown. This arrangement acts as
a safety-cluteh for the system, and when the
resistance to moving the lever F* is too great
from any cause these beveled sides ride over
each other, compressing thespiral spring, and
allow the cam E’ to complete its stroke, mov-
ing the upper part of the lever F?, but only
transmitting, through the connecting -rod
H? the strain required to lift the beveled

tongue out of its seat, thus avoiding risk of.

breakage of the machinery. The two parts
of the lever F* may be coupled by friction-
clutches arranged in the same manner as de-
seribed for the clutehes ¥ and 8, the friction-
surfaces being clamped in contact by a nut
and spring, asshown in Fig. 26, Sheet 7, with
sufficient force to engage the cluteh L with
the pulleys Iand K, but not too tight to pre-
vent yielding under any undue strain,thus ac-
complishing the same purpose as the beveled

‘tongue and seat shown and described.

The cord-segment J* is pivoted, also, on the
pin G, and serves to operate the tool-lifting
mechanism in the cross-head. It is moved
up and down by the curved conneetion K7
Sheet 7, Fig. 17, which is pivoted to the seg-
ment at I?, and on the outer end has a pin se-
cured to it,which moves freely in a hole inthe
cam E? at M* as shown, so that one half-revo-
lution of the eam E? throws the segment upin
the position shown and the next half-revola-
tion drawsit down, thus giving the necessary
motion to the tool-lifting cord at each end of
the stroke of the planer-table.

The inertia of the double friction-eluteh and
driving-gears is sufficient to drive the table
on its bearings about twice as far as it would
move of itself--as, for example, if allowed at
full speed to run out of gear with the spiral
pinion meshing with the rack on the table—
and toavoid shock inreversing, it is essential
that the bearings of the gear-teeth should be
changed to the reverse side, thus taking up
all backlash as soon as possible after the dis-
engagement of the driving motion. - Qwing to
the superior inertia of the rotating parts con-
nected permanently with the table, it is nec-
essary to apply brake-pressare to the revolv-
ing clutch with snfficient. force to reduce its
speed,so as to change the bearing of the teeth
in both the primary and secondary systems of
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gearing while the table is still in motion, and
the change is therefore made with the differ-
ence of velocities of the table and gearing.
This disengagement of the- double friction-
clutch and application of the brake-pressure
to change the bearing of the gearing is accom-
plished by the table-stops before the device
for transmitting and arresting motion, which
is released by the action of the table-stops,
reaches thab point in its operation where the
engaging mechanism begins to act upon the
lever F* for the purpose of inereasing the
brake pressure upon the revolving cluteh and
of finally engaging the cluteh with the reverse
pulley by sliding the cam m wntil 1he ends of
the bell-crank levers rvest in the parallel part
of the grooves p®. The lever w, which oper-
ates the sliding cam on the pulley-shaft,imoves
through a portion of its arc to disengage the
clateh from the driving-pulley and to apply
the brake-pressure to the other pulley. A fter
a perceptible interval it moves through the
remainder of its are to engage the other pul-
ley with the driving-clutch, this last move-
ment being effected by the engaging mech-
anism.

In all the figures, excepting Figs. 6, 7, 8,
and 24, the machine is shown with the elutches
and levers in position for ruunning forward
under cuf, and the relative operation of the
various devices will now be shown,

‘When the table A, Fig. 20, reaches the end
of its stroke, the stop I/ strikes against the
shifting-lever J’, and this presses against the
forked lever I' on the shifter-shaft G/, thus
turning the shaft in its bearings. The revers-
ing-lever N’, by means of the connecting-rod
O, moves the léver u, Fig. 5, which slides the
cam m a short distance on the pulley-shaft H,
and through the clutch-leversland rod » draws
the friction-clutch L. away from the driving-
pulley L and pressesit against thereturn-pulley
K with sufficient force to act as a brake, the
clutch 8 serving to prevent any reaction or
release of the brake-pressure, as hereinbefore
described. -The motion of the table is thus
retarded by the friction on the driving-cluteh,
and by this means the teeth in the spiral driv-
ing-gears are made to bear on the opposite
sidesof the teeth from those just employed for
driving, so that all backlash is taken up pre-
paratory to engaging the clutech L firmly with
the return-pulley K by means of the train
which includes the device for transmitting and
arresting motion. The rotation of the shaft
G’ also moves the lever F? through a small an-
gle by means of the connecting-rod H?, the
lever being cut away, as shown at N?% to clear
the point of the cam I, so that in either of
the two positions of rest of the cam L the le-
ver F? is entirely free from it, and, when re-
quired, can be moved through its full stroke
without striking EX.

In the first machine constructed by us with a
train having a device for transmitting and ar-
resting motion to engage the driving-pulleys

the lever F? was not used, and motion was
communicated directly to the lever w by a
crank and a slotted conneeting-rod instead of
the cam E? shown, the connecting-rod having
at one end aslot for lost motion equal to about
one-half the throw of the erank, and the crank
was so placed that after having moved the le-
ver w as far as was required in one direction
the erank continued its revolution and stopped
at a point where it just took up the lost mo-
tion in the slotted conneecting-rod. This left
the lever w entirely free from the control of
the erank, so that it could be moved through
its full stroke, when required, without moving
the crank, while the half-revolution of the
crank-shaft always moved the lever u to its
extreme position in either direction; but we
prefer the construetion shown in the drawings
and hiereinbefore described. The rotation of
the shaft &/, Iigs. 11 and 12, also at the same
time, through the friction-cluteh ', turns the
eseapement-lever B, which lifts the escape-
ment-plate W, thas lifting the stop 7 elear of
the pawl ¢’ and raising the other stop, ¢, to the
proper height to throw the pawl ¢ out of gear
on completing & half-revolution. Thespring-
plunger f/ throws the pawl ¢ into gear with
the ratchet-wheel T on the revolving shaft M,
and the pawl then drives the train of gears V
A’ A? through a half-revolution, the motion

Jbeing arrested by the stop ¢/, above deseribed,

and the train held in position by-the retain-
ing-pawlj. Thestops 2 andg arefixed upon
and form part of the escapement-plate W, as
being the cheapest and most convenient ar-
rangement; but they may be pivoted and con-
nected by a link, or they may be placed upon
the forked ends of a pivoted lever, or their
movement may beat rightanglesto that shown,
S0 as to engage alternately with the pawl ¢,
the designation ‘“‘escapement-plate’’ being in-
tended to refer to the deviee which presents
the stops 2/ and ¢', alternately, to the action of
the pawl ¢ .

The half-revolution of the wheel A’ moves
the gear-segmentsand ratchet-boxes X'through
the proper distance, determined by the posi-
tion of the erank-pin on the slotted crank-
plate V'. ‘The bevel-wheel A?, through the ad-

justable erank-pin B’ and connecting-rod C,

gives motion in one direction to the feed on
the cross-head, while the half revolution of the
cam E?, secured on the shaft of the wheel A%,
presses against the arm O on the lever I, and
so moves the lever F%, and, throngh the con-
necting-rod H?and O', moves the lever « into
the position shown by the broken linesin Fig.
5, thus moving the cam m still farther along
the pulley-shaft H, and gradunally increasing
the pressure of the friction-clutch L against
the return-pulley K by the compression of the
spiral spring # until the levers [ come to rest
upon the flats in the camm. The clutch L is

now engaged with and driven by the return-
pulley I and the motion of the planer-table is
reversed, and the backlash having been taken
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. of each stroke of the machine.
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up, as before described, the gradually-increas-
ing pressure on the frietion-cluteh reverses the
planer-table without any shock whatever.

It will be seen that the clutch L is with-
drawn from the driving-pulley I positively—
that is, by the motion of the table itself—so
that there can be no variation in the length
of stroke of the fable without a readjustment
of the stops, and that the escapement-train is
released and started by the first movement of
the shifter-levers and begins to operate the
feed and tool-lifting mechanism before the
planer-table has ceased moving, and completes
this operation at the time this train completes
the engagement of the double friction-cluteh
with the return-pulley. The motion of the
table is now in the opposite direction, and the
stop M’ will, at the end of the stroke of the
table, engage with the lever K’ and positively
withdraw the clutch L from the return-pulley
K and ecompress the spring s, which will press
the clutch I against the pulley I, and so pro-
duce an effective brake to retard the motion of
the table A through the driving-gearing and
enable the table to be reversed without any
jar. - As the brake is applied on the pulley-
shaft to retard the motion of the table, it will
be seen that the teeth in the spiral pinions C
and G, spur-wheel I, and rack under table A
will have their bearings quietly changed to
the opposite side, so that when the cluteh L
is finally pressed in contact with the pulley by
the escapement-train with sufficient foree to
drive, as the eungagement is completed, the
lost motion in the teeth is entirely taken up,
and there will be no blow orshock in starting
upthetable. Thereciprocating ratchet-boxes
which give direction to or suspend the oper-
ation of the feeds derive their reciprocating

‘motion in the usual way from adjustable

cranks. These adjustable cranks, however,
do not reciprocate or vibrate about an axis, as
usual, but revolve about an axis in-one diree-
tion only, making half a revolution at the end
They and the
tool-lifting apparatus, together with the mech-

.anism for engaging the driving-clutches, are

operated by the device for transmitting=and
arresting motion, which malkes half a revolu-
tion at each reversal of movement of the
planer-table, (except when disconnected fora
purpose hereinafter deseribed,) which device
derives its motion from the continucusly-re-
volviug shaft M, driven, as may be most con-
venient, from a pulley on the pulley-shaft or
from the counter-shaft of the machine. Con-
sequently all the feeds are made and the tool
is raised orlowered in the same time and also
while the clutch for reversing the motions of
thetableisshifting. Tt follows, therefore, that
the feed motions and the raising and lowering
of the tool take place while the table is ab rest or
changing its direction of movement—a condi-
tion which is not to be found in any other plan-
ing-machine—the result of which is that the
movement of the table may be limited to the
length of the pieceto be planed withous requir-

ing any feed to be made while the tool is cut-
ting or the loss of any time or of table move-
ment to raise or lower the tool.

The hand-lever R/, Fig. 9, has its bearingin
the reversing-lever N’, in which it turns freely.
The lower end of R’ isflattened off on two sides,
as shown in Figs. 21 and 22, and a plunger, S/,
sliding freely in its bearings in the reversing-
lever N', just clears the flats or cams on the
lever R’ when the latter is in the position
shown in the drawings. The other end of the
plunger &' just clears the end of the bearing
T"in the stand ¥/, the reversing-lever being
entirely clear of the bearing, as shown in the
drawings, so that the full pressure of the
weighted lever QQ is taken by the friction-
clutech I in the escapement-lever B’. As the
hand-lever R’ is turned through ninety de-
grees in its bearings in the reversing-lever N,
one of the cams on the hand-lever R’ pushes
the plunger 8’ through its bearings until it

abuts against the bearing T',when the further -

revolution of the hand -lever R’ draws the
shifter - shaft G’ through its bearings, thus
bringing the friction-clutch F’ out of gear with
the lever B’ without releasing it from the re-
taining-clutech 8. The shaft G’ can now be ro-
tated in its bearings, either by the hand-lever
R’ or the shifter-levers J’ K/, as above de-
seribed, without moving the escapeinent-lever
B'. If the hand-lever R’ is again rotated
through ninety degrees, a flat is again pre-
sented to the end of the plunger S/, and the
lever @ slides the shifter-shaft G’ through its
bearings and again eouples the friction-cluteh
I with the escapement-lever B', as shown on
the drawings. The shifter - shaft G is sup-
ported on the opposite side of the machine in
a bearing in the feed-stand H’, as shown in
Fig. 23. The reversing-block N is made to fit
around the bearing, so that it cannot move in
the direction of the axis of the shaft, but is
forced to rotate with it by means of a sliding
feather,Y, the shaft G’ passing partly through
the block N and supporting it. The hand-

lever Q has its bearing in the block N, in

which it turns freely, and is formed with two
flats or cams like thelever R'; but these cams
are opposite to and operate directly upon the
end of the shifter-shaft G’ instead of acting
through a plunger like that for the opposite
side. - When the lever Q' is rotated through
ninety degrees in the block N, which cannot
move endwise, the shaft G’ is pushed endwise
to release the clutch F',sothat the shifter-shaft
(' can be operated with equal facility from
eitherside of the machine. Thisarrangement
gives the operator complete control of the
planer, as, by disengaging the friction-clutch
B from the lever B, the stops on the table
will still draw the double friction-clutch L out
of gear with the driving-pulleys,as before; but
the escapement-train will not be set in mo-
tion, and the feed will not ‘take place; nor
will the cluteh L be engaged with the opposite
pulley, so as to reverse the motion of the table
at the end of its stroke. DBy the movement of
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the levers R or Q), on either side of the ma-
chine, the motion of the planer-table can then
be stopped, reversed, or adjusted to any posi-
tion back or forth, as required, without pro-
ducing any feed, so that when the hand-lever
is rotated to engage the friction-clutch in - the
lever which releases the escapement - train
the movement of the table will again become
automatic, and the feeds will recur from the
place of their suspension.

A, Fig. 4, represents a section through the
table of the planing-machine.

B is the upper portion of the bed, showing
our improved bearing-surfaces ¢ and b on the
bottom of the table A. «isflat onitsfaceand
rests upon a flat surface, ¢, on top_of the bed
B. The surface cisbounded byribsd d,which
serve to protect the surface ¢ and to keep the
lubricant from flowing off of it; but they do
not guide or confine the side motion of the
bearing «, as there is a clear space left on each
The rib b has on its lower
surface two angular faces, g ¢, forming with
each other a very obtuse angle and fitting in
a corresponding bearing, ¢, in thebed B. - The
angle of this bearing or guide is made suffi-
ciently acute to resist the side motion of the
table due to the pressure of any ordinary fin-
ishing cut, and asit thus may approach nearly
to a flat surface the friction is very little in-
creased over that of a perfectly-flat bearing,
as at ¢ and ¢.  The thrust of a heavy rough-
ing cut would, however, slide the table side-
wise on the obtuse guide ¢. To resist this
thrust thetwowalls f f are raised onthe bed B
oneachsideofthe gnide e. These walls ffhave
their internal surfaces nearly vertieal, and the
rib b on the table A fits easily within them
withount quite touching them. These guides
resist the first tendency of the table to be
driven up the side of the obtuse guide ¢, and
act only when the planer is used for heavy
side-cutting work. In thisrespect they differ
materially from the vertical side guides here-
tofore used with flat bearing-surfaces, asin.the
latter arrangement the side surfaces have not
only to resist the side thrust due to heavy cut-
ting, but have also to gnide the table acecu-
rately for finishing cats,and hence any wear or
lost motion will seriously impair the charac-
ter of the work produced. Iuour present in-
vention, on the contrary, the side guides, ff,
merely resist the side thrust due to heavy cut-
ting, and are absolutely idle during the fin-
ishing cuf, the table being then guided side-
wise by the obtuse guide alone. With this
form of construction the guiding-surfaces of
the obtuse guide will wear to fit each other,
and hence there will be no lost motion to be
taken up and no adjustment required by the
operator.

Having thus described the nature and ob-
ject of our invention, what we claim herein as
new, and -desire to secure by Letters Patent,
18— ‘

1. In a machine for planing metal, a pri-
mary system of gearing consisting of a cogged
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pinion which has the contact-surfaces of its
cogs arranged spirally about its axis, gearing
with a cogged wheel which has the contact-
surfaces of its teeth in straight lines in the di-
rection of their width, and a corresponding
secondary system, in combination with a re-
ciprocating table, substantially as and for the
purposes set forth.

2. A pulley-shaft which carries the spiral
pinion of a primary system of gearing, and a
driving-shaft which carries the spur-wheel of
the primarysystemandthespiral pinion of the
secondary system, in ‘combination with bear-
ings for these shalts which maintain thepulley-
shaft above the driving-shaft, substantially as
and for the purposes set forth.

3. A primary and a secondary system of
gearing, aforward-motionpulley, andareturn-
motion pulley, in combination with a double
friction-cluteh the diameter of which is less
than half the sum of the diameter of the for-
ward-motion pulley and its width of face.

4. Adjustable stops, in combination with
shifter-levers, whichleversaresoproportioned
to the stops and the speeds of travel of the
table as to operate the clutch mechanism to
disengage the driving:pulleys from the table
without re-engaging them therewith, substan-
tially as and for the purposes set forth.

5. Adjustable stops and shifter-levers so
proportioned to the stops and the speeds of
travel of the table as to operate the clatch
niechanism to disengage the driving-pulleys
from the table without re-engaging them there-
with, in combination with an adjustable elastic
connection between the shifter-levers and the
clutch, substantially as and for the purposes
set forth.

6. Shifter-levers which disengage the driv-
ing-pulleys from the table, in combination
with a device for transmitting and arresting
motion which operates the mechanism that re-
engages these pulleys at times determined
from the disengaging movenient of the levers,
substantially as and for the purposes set forth.

7. A forward-motion pulley, a return-mo-
tion pulley, a double friction-cluteh, a shifter-
shaft, and shifter-levers operated by stops
upon the plauner-table, whereby the friction-
clauteh is disengaged from the driving-pulley,
in combination with a revolving cam or crank
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operated by a device for transmitting and ar-

resting motion, which re-engages the double
friction-clutch with the opposite-motion pul-
ley, the re-engagement being effected withous
dependence upon the amount or the velocity
of the table movement, for the purposes set
forth.

8. A forward-motion pulley, a return-mo-
tion pulley, a double friction-cluteh, ashifter-
shaft, with shifter-levers, whereby the double
friction-cluteh is withdrawn from one pulley
and pressed as a brake against the opposite
pulley, and a re-engaging train operated by a
device for transmitting and arresting metion
which is started by the disengaging movement
of the shifter-shaft, in combination with an ad-
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justable elastic connection, whereby the press-
ure with which this clutch will operate as.a
brake to retard the motion of the table before
it has the power to reverse it and the time
during which it so acts may be controlled, for
the purposes set forth.

9. Shifter-levers and a reversing-shaft, in
combination with a retaining-cluteh, substan-
tially as and for the purposes set forth.

10. A device for transmitting and arresting
motion, provided with an escapement-plate

the movement of which determines the times |-

for the transmission and the arrest of motion,
in combination with a cam. or crank which
engages the double friction-clutch with the
driving-pulleys at the times determined by
the movement of the escapement-plate, sub-
stantially das and for the purposes set forth.
11. A double friction-eluteh and an inter-
mittently-revolving eam or crank which en-
gages the clutch with the driving-pulleys, in
combination with a safety-clutch connection,
substantially as and for the purposes set forth.
12. A double friction-clutch and an inter-
mittently-revolving cam or crank which en-

“gages the clutech with the driving-palleys, in

combination with an adjustable elastic con-
nection, substantially as and for the purposes

" get forth.

30

35

40

P
1

J

50

13. A device for transmitting and arresting
motion, the times for transmission in which
are determined by the movement which dis-
engages the driving-pulleys from the table, in
combination with atrainwhich communicates
motion tofeeding mechanism, whereby the feed
will be effected during the interval between
the disengagement of the driving-pulleys from
and their re-engagement with the table, for
the purposes set forth.

14, Anintermittently-revolving shaft form-
ing part of the train which re-engages the
driving-pulleys with the table, in combina-
tion with a device for communieating motion
to tool-feeding mechanism, whereby the feed
will be effected during the inferval between
the disengagement of the driving-pulleys from
and their re-engagement with the table, for
the purposes set forth.,

15. An intermittently-revolving shaft form-
ing part of the train which re-engages the
driving-pulleys with the table, in combination
with a device for communicating motion to

11

tool-lifting mechanism, whereby this mechan-
ism will be operated during the interval be-
tween the disengagement of the driving-pul-
leys from and their re-engagement with the
table, for the purposes set forth.

16. An intermittently - revolving cam or
erank, in combination with clatch - shifting
mechanism, so that when the cam or crank is
at rest the cluteh-shifting mechanism may be
operated at will, substantially as and for the
purposes set forth.

17. The shifter-levers and the escapement-
plate, in combination with a friction -clntch
through which motion is transmitted from the
levers to the escapement-plate at the will of
the operator, substantially as deseribed.

18. A shifter-shaft, a friction-clutch, and a
reversing-lever,in combination with the hand-
lever through which the clutch may be en-
gaged and disengaged and the shifter-shaft
may be vibrated at will, substantially as and
for the purposes set forth.

19. A friction-cluteh, a shifter-shaft, and a
reversing-block,in combination with the hand-
lever through which the clutch may be en-
gaged and disengaged and the shifter-shaft
may be vibrated at will, substantially as and
for the purposes set forth.

20. The guide upon the bed having four
surfaces, two of which areslightly inclined to
a horizontal plane to sustain the weight, while
two are perpendicular to-the same horizontal
plane or slightly divergent from a perpendicu-
lar to resist the side strains, in combination’
with the guide upon the table, having surfaces
the converse of those upon the bed, substan-
tially as and for the purposes set forth. :

21. A flat guide on oneside of the bed, which
sustains the weight of one side of the table, in
combination with a guide upon the other side
of the bed, which has four guniding-surfaces,
two of which are slightly inclined to a hori-
zontal plane to sustain the weight, while two
are perpendicular to the same horizontal plane
or slightly divergent from a perpendicular.to
resist the side strains, substantially as and for
the purposes set forth.

WM. SELLERS. -
J. SELLERS BANCROFT.

‘Witnesses:

Jos. H. SCHWACKE,
HorACE W. SELLERS.
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