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UNITED STATES

PATENT OFFICE.

" GEORGE RICHARDS, OF BRUSSELS, BELGITUM.

'METAL PLANING AND SHAPING MACHINE.

SPECIFICATION formmg pert of Letters Pe,tent No. 685,347, dated October 29, 1901

App]metlen filed March 21, 1901, Semel No. 52,155.

(No medel }

To all whom it may concermn:

Be it known that I, GEORGE RICHARDS, a
citizen of the United Stetes, residing in Bras-
sels, Belgium, (post-office address Nos 102
and 104 Rue de Louvain, Brussels, Belgium,)
have invented certain new and useful Im-
provements in Metal Planing and Shapmn'
Machines, of which the following is a speci-
fication.

Thisinvention has been patented or petent
applied for in Great Britain, No. 16,345, dated
September 14, 1900,

Thlsmventlon,pertamlnﬂ' toimprovements
in metal planing and shepmw machines, will
be readily understood from the followmtr de-

scription, taken in connection with the ac-

companying drawings, in which—

Figure 1 is a side elevation of a combined
plamng and shaping machine embodying.my
invention; Fig. 2, a plan of the same; Fig. 3,
an end elevetlon Fig. 4, a vertical trans-
verse section of the 1e.1l in the plane of line
a,; Kig. 5, a rear elevation of the rail, por-
tions of uhe same and of the bed of - the ma-
chine appearing in veltlcal section in the
planes of lines b and ¢; Fig. 6, a vertical
transverse section of the rail in theé plane
of line e; and Fig. 7, an end elevation of the
rail, parts appearing in vertical transverse
section in the plane of line d.

In the drawings, 1 indicates the frame or
bed of the machine; 2, a longitudinal hori-
zontal guideway at the top thereof for the re-
ception of a sliding tool-carrier; 3, a verti-

cally-slotted face at one end of the bed or

frame for the reception of a work-holding
table; 4, a work-holding table bolted eﬂ'amst

the face 8 and ada,pted for vertical adJuet-

ment thereon and to receive work which is to

be Operated upon at the end of the bed or

frame; 5, elevating-screw for vertically ad-
Justmﬂ'thls table; b elevating-shaft pertain-

ing to table 4 and bevel-ﬂ'eared to screw
end provided with a creﬂk and adapted |

for raising and lowering table 4 4 after the
manner ueual in Lonnectmn with shaping-
machines; 7, a vertically-slotted table- re-
celving feee on the side of the bed or frame,
near the end on which is mounted the ta,ble
4; 8, a work-holding table similar to table 4

and arr anged for Vertwel adjustment on sur-

face 7; 9, elevetmﬂ-screw for table 8; 10, [ ble 8; 20, a saddle fitted to slide upon rail

elevatin g-shatt geared to screw 9 to serve in
adjusting table 8; 11, a bracket-table se-
cured to the end face of table 8, this bracket-
table serving when tables 4 and 8 are brought
to a common level to fill up the corner-gap
between those tables, whereby the three ta-
bles 4, §,-and 11 fmm together, a table-sur-
face at the end and side and ad;ommw corner
of the bed or frame; 12, a carriage arranged

| for reciprocating motion on the ]onﬂ'ltudlnel

top gunideway 2 of the bed, the carriage being
cibbed to the bed after the manner usua,l in
shapmw machmes, 13, a screw JOU1naIed
longitudinally in the bed or frame and en-
gaging the nut in the carriage and serving as
a means for reciprocating the carriage upon
the bed after the usual manner of screw-op-

erated planing - machines, it being under-

stood, however,; that this screw end i1ts ac-
cessories are merely exemplifying carriage-
reciprocating devices,finding theirfull equiv-
alent in any of the mechemems usua,lly em-

ployed for reciprocating the rams or carriages

of shaping or planing meehmee such mech-
anism . often consisting of rack - and- pinion
devices, or spiral-gear dex ices, or crank and
connectmﬂ* rod devices, or lever and con-
necting- rOd devices; 14, pulleys by means
of which belt- power 18 transmitted to the
screw 13 after the manner usual in screw-
driven planers; 15, belt-shifting apparatus,
which will be reeon'mzed as of the ordinary
character employed in reversing the motion
of screw-driven planers; 16, reversing-rod
through the medium of which the reclprocat-

ing carriage automatically shifts the belts

and reverses the carriage motion at the ends

of the strokes; 17, a teppet on the carriage

and sliding on the reversing-rod; 18, doe's

adjustable ‘along the length of the revers-

ing-rod and edapted to be engaged by the

'tappet and effect the shlftmg of the belts
‘and the reversal of direction of the carriage

motion, the length of the cernege -stroke be-

ing dependent on the adjusted position of the
dogs upon the rod; 19, a rail upon the car-
riage, the same extendmw across the hed or
framein a direction at rwht angles to the mo-
tion of the carriage and extending forwardly

| some distance beyond the front of the bed or

at that side at which is mounted the side ta-
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~ tending longitudinally of the bed and secured

- tlhereto; 31, a short shaft journaled: in the

.. earriage 12 at the rear of the bed; 32,
-~ ion fast on shaft 81 and engaging rack 30 and:
serving as the carriage nioves back and forth

&

19 after the manner usual in planer-saddles;
21, the swing, mounted on the saddle as in
planers and similarly adapted for angular
adjustment on a horizontal axis of the saddle
for angular planing; 22, the slide vertically
adjustable upon the swing toprovide for the

~ down feeding motion of the tool, as in planers;

23, the downfeced-serew for moving the sad-
dle upon the swing, as in planers; 24, the
apron-box, mounted upon the front of the
swing and adapted for limited angular ad-
Justment thereon to provide for the side
clearance of the tool in vertically planing
1n planers; 25, the apron or clamp swinging:

s S

in the apron-box, as in planers; 26, the tool-

. holdermounted in theapron; 27, a rail-screw

o for traversing the saddle: and its accessories
upon the rail' and giving a longitudinal feed-
1ng motion to the tool, this screw being ar-
ranged for hand movement by crank or for:
, a8 1in planers;.
23, the downfeed rail- rod gear ed to the down-
feed-screw 23 and serving as means by which:
the downfeed motion may be given to the tool
elther by hand-erankor automatiecally by gear-
ing, as usual in planers, it being understood, |
of eourse, that this downfeed rail-rod may be |

’towei movement by gearing

. .omitted, as is usnal in planers not having au-
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© tomatic downfeed : 29, a feed-shaff journaled:
longitudinally in the rail

on the bed to give rotary motion to shaft 31
in one direction or the other, according to the
direction of movement of the carriage; 33, a
friction-box frictionally elamped to the rear
end of shaft 31 and driven theleby by fric-
tion, but slipping in case of sufficient resist-
ance; 34, a bevel-gear fast with the friction-
box and turning when the latter turns; 35, a
shaft extending from shaft 381 to feed-shaft
295 36, a bevel-gear on shaft 35 and engaging
bevel-gear 34; 37, a pair of bevel-gears con-
necting shaft 35 and feed-shaft 29, the obvious
result of the mechanism described being that
as the carriage reciprocates upon the bed the
shaft 29 will, if uninterfered with, be turned
first 1n one direction and then in the other,
dependent upon the direction of carriage mo-

tion; 338, a pin projecting radially from shaft |

20; 39, a fixed stop supported by the rail in the
path of pin 38 and adapted to limit the turn-
ing of shaft 29 in one direction by being en-
gaged by pin 33; 40, a sleeve surrounding
shaft 29 and journaled in the outer end of
the rail; 41, a stop projecting from the end
of sleeve 40 in the path of pin 38 and adapted
tobe engaged by pin 38 and limit the rotation
of shaft 29 to a degree corresponding with
the angular adjustment of sleeve 40 and its
stop 41; 42, a worm journaled in the rail and
engaginga worm-gear formed of the periphery
of sleeve 40 and serving as a means by which
the sleeve may be turned and the position of

; 30, a rack ex-

a pin-.

|
F
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stop 41 adjusted; 43, a dial-plate fast onthe
outer portion of sleeve 40 and provided with - =
‘graduations for indicating the angular ad-
justment of the sleeve and its stop 41; -
‘index for showing the angular position of the
‘sleeve ‘and its stop 41; 45, a hand-crank =
| splined on the spindieof worm 42; 46, agland
or bushing serewed into the rail and serving
| as the bearing for the spindle of worm 42,
‘the worm engaging against the innerend ot = =
this bushing, while the hand-crank engages - -
‘against its outer end; 47, a hand-nut on the
spindle of worm 42 and serving to press crank o
| 45 against the bushing, and thus clamp the =
‘bushing between the worm and hand-crank =
‘and lock the spindle of the worm; 48, anin- -~
ternally-toothed eclick-gear loose upon the
outer end of shaft 29; 49 a spur-gear fast
upon the hub of click- ﬂ'eal 483 50, a cylin-
“drical block or hub fast upon the outerend of
shaft 29 within elick-gear 485 51, a spring--
pressed pawl pivoted in block 50 and engag- =
ing the teethof click-wheel 48; 52, anannular |
shell disposed within ecliek-gear 48 and en-
circling block 50, exterior to the pawl, and
‘having through 1t a gap through whieh the -~
pawl reaches to engage the teeth of the elick- . -~
“wheel, the shell being of suach form that if
properly turned it will ‘bring a solid portion

4d,an
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of its wall between the pawl and the click- e

idle i position; 53, a tumbler mounted for

‘rocking motion on the end of the rail with its
‘axiscoincident with that of feed-shaft 29;

a pinion {fitting removably upon the outer end
of feed-screw 27 or downfeed-rod 23; 55, a
pinion mounted loosely on tumbler 53 and
permanently engaging gear 49 and adapted
to engage gear 54 when the latter is upon
either the feed-screw or the downfeed-rod of
therail; 56, a pinion mounted loosely upon the
tumbler and engaging pinion 55 and adapted
to engage pinion 54 in either of the two func-
tional locations of the latter, and 57 a detent-
pin carried by the tumbler and adapted to
hold the tumbler in any one of its four ad-
justed positions--namely, with the pinion 54
when on the rail-serew engaged by pinions
55 or 50, or the same when pinion 54 ison the
downfeed-rod.

Long work may be secured to the table at
the side of and parallel with the bed orframe
and operated upon by the tool when the sad-
dle is upon the transverse projecting portion
of the rail. The cuts thus taken may ob-
viously be as long as the stroke of the car-
riage upon the bed, and the bed may of course
be of any desired length. Under these con-
ditions the machine is adapterl for such work
as is usually done in open side planing-ma-
chines or other planing-machines adapted for
cutting longitudinally of the pieces being op-
erated upon. Dy securing the work to the

table at the end of the bed or frame, with the
‘plece lying transverse to the length of the
bed, transverse cuts may be taken upon the

‘wheel, thus pulling the pawl out of engage-
‘ment: with the eclick-wheel and holding it in
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work with the saddle dlSpOSGd ab any point |

on or feeding along upon the rail, the work
done in sueh Case bemﬂ* of the character usu-
ally done In sheping-meehines. Both tables
may, 1f desired, be employed in conjunction
elther with or without the supplemental ta-
ble 11, which table, by the way, is adapted to
be secured to eithertable4or8. 1t will thus
be observed that this machine, having only
a simple as distinguished from a compound

- actuating motion for the tool, 1s adapted for

~the angular adjustment of stop 41 relative tn
stop 39.
29 determines the degree of feeding motion

20

the lon ﬂ'1tud1nal work of planmﬂ' or the trans-
verse work of shaping.

Through the medium of mek 30, friction-
box 33, Se. feed shaft 29 makes a partml ro-
tation at each reversal of the carriage mo-
tion, the degree of the rotation depending on

The degree of rotation of feed-shaft

imparted to the tool, and this degree may be
adj’ueted by means of worm-crank 45, index
44 showing the degree of feed for which the
ad3ustment has been made.

Pawl 51 on its forward stroke ene*an'es the
internal teeth of click-wheel 48 and thlouﬂ'h
that wheel turns gear 49 and transmits feed

ing motwn to the 1311 screw or downfeed-rod,.

| aecmdmﬂ' to the location of pinion 54, and in

30
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a direction dependent upon whether the mo-
tion to pinion 54 is received from pinion 55
or pinion 56. Normally shell 52 is without
office, the shell turning with block 50, and
thus accompanying the pewl ; but if the shell
be turned a distance it will 1ift and hold the
pawl out of action, thus rendering the pawl
inert. Thefeed may thus be arrested at any

time by so turning the shell as to withdraw

the pawl, and the feed may beinstalled at any
time by so turning the shell as to bring the

gap 1n the shell opposite the pawl and permit

the pawl to go into action. The feed may

. also be arrested at any time by turning worm-

45
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crank 45 and so adjusting stop 41 as to clamp
pin 38 between that stop and fixed stop 39,
under which conditions feed-shaft 29 will
have no motion, the frietion-box in such case
slipping at all times. The feed may also be

arrested by withdrawing pinion 54 from the

rail-screw or downfeed- rod as. the case may
be. Hand-feeding of the t00! may obviously
be performed by means of a hand-crank
placed on the end of the rail-screw or down-—
feed-rod.

I claim as my invention—

1. In a reciprocating metal-cutting ma-
chine, the combination, substantially as set

forth, of a bed provided with a longitudinal

guideway upon its top, a vertical guideway
upon an end face of said bed, a work-holding
table mounted for vertical adjustment on
sald vertical guideway, a carriage mounted
for reciprocation upon said top guideway and

provided at its end nearest said work-holding

table with an integrally-formed rail extend-
ing across and projecting beyond each side of

Saddle and accessories mounted for Shdmn'
motion along said rail, a feed-screw mounted
in the rail for traversing the saddle thereon,
and automatic mechanism for intermittently
turning said scerew and moving said saddle
upon said rail at each 1eelpmeat10n of the
carriage upon its guideway.

2. In a reciprocating metal - cutting ma-
chine, the combination, substantially as set
forth, of a bed provided with a longitudinal
guideway upon its top, a vertical guideway
upon an end face of said bed, a work-holding
table mounted for vertical adjustment on
sald vertical guideway, a carriage mounted

S

carriage upon its ﬂ'uldeway, a tool-supporting

75

30

for recipr oeatlon upon said top u1dewey and

provided at its end nearest said wmk -holding
table with an integrally-formed rail extend-

ing across and projecting beyond each side of

sald bed, mechanism for reciprocating said
carriage upon its guideway, a tool-supporting

saddle and accessories mounted for sliding
motion along said rail, a feed-screw mounted
in the rail for traversing the saddle thereon,
automatic mechanism for intermittently turn-
ing said serew and moving said saddle upon
eald rail at each reei procatlen of the carriage
upon its guideway, a vertical guideway upon
a side face of said bed, and a work-holding
table mounted for vertical adjustment upon
md last-mentioned vertical guideway.

3. In a reciprocating metal-cutting ma-
chine, the combination, substantially as set
forth, of a bed or frame provided with a lon-
0‘1tud1nal guideway for a carriage, a carriage

*arrenged for reciprocating motion on said

guldeway, means for reciprocating said car-
riage, a rail supported by said carriage above
and transversely of said bed or frame and
having an end projecting beyond the side of

the bed or frame, a tool-holding saddle and

accessories mounted for sliding motion on
sald raill, a work-holding table mounted at the
end of the bed or frame, a work-holding table
mounted at the side of the bed or frame, and
a supplemental table separately secured to
the side of one of the tables and adapted to
project alongside the other table. .

4, In a reciprocating metal - cutting ma-
chine, the eomblnatlon substantially as set
forth, of a bed having a longitudinal guide-
way. & carriage thereonj meehenism for re-
ciprocating said carriage, an oscillating feed-
shaft mounted in said carriage, an internally-
toothed click-wheel mounted loosely thereon,
a block fast upon said shaft within said click-

wheel, a spring-pawl pivoted in said block-

and adapted to engage the teeth of said click-
wheel, an annular shell surrounding said

block mthm sald click-wheel and hevmw a

gap through which said pawl may protrude
into engeﬂ*ement with the teeth of the click-
wheel, a handling portion to said shell pro-
Jeetmfr exterior to said click-wheel whereby
sald shell may be turned to carry the gap
therein away from the pawl and cause the

sald bed, mechanism for remproeatmw sald | wallof the shell to becomeinterposed between
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the pawl and the teeth of the click-wheel, and

sald shaft at cach reciprocation of said car-

' riage.
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5. In a reciprocating metal - cutting ma-
chine, the combination, substantially as set
forth, of a bed, a carriage mounted thereon
and provided with a rail, a tool-holding sad-
dle and accessories mounted for sliding mo-
tion on said rail, a feed-screw journaled in
the rail for imparting feeding motion to said
saddle and accessories, a pinion on said feed-
screw, a feed-shaft journaled in the rail paral-
lel with said feed-screw, means forimparting a
partial rotation to said feed-shaft first in one
direction and then in the other, a sleeve sur-
rounding said feed-shaft, a pin projecting
from said feed-shaft, a fixed stop supported
by the rail in the path of said pin, a stop car-
ried by said sleeve in the path of said pin,
mechanism for turning said sleeve and lock-
ing the same, pawl-and-ratchet mechanism
for transmitting motion from said feed-shaft
to the pinion on said feed-screw.

6. In a reciprocating metal-cufting mas-

chine, the combination, substantially as set

forth, of a bed, a ecarriage thereon provided
with a rail, a tool-holding saddle and acces-
sories mounted for sliding motion thereon, a
feed-screw journaled in the rail for impart-
ing feeding motion to said saddle and acces-
sories, a pinion on sald feed-screw, a feed-
shaft journaled in the rail parallel with said
feed-screw, means for imparting a partial ro-
tation tosaid feed-shaft first in one direction
and then in the other, a sleeve surrounding
sald feed-shaft, a pin projecting from said
feed-shaft, a fixed stop supported by the rail
in the path of said pin, a stop carried by said

685,347

| sleeve in the path of said pin, a worm engag-
mechanism for producing an oscillation of

ing said sleeve and adapted to serve in turn-
ingthesame, anindicating-dial on said sleeve,
and pawl-and-ratchet mechanism adapted to
transmit motion from said feed-shaft to the
pinion on said feed-screw. ﬂ

7. In a reciprocating metal-cutting ma-

chine, the combination, substantially as set

forth, of a bed, a carriage thereon provided
with a rail, a tool-holding saddle and acces-
sories mounted for sliding motion thereon, a
feed-serew mounted in the rail and adapted
to impart feeding motion to said saddle and
aceessories, a feed-shaft journaled in the rail
paralle]l with the feed-serew, means for par-
tially rotating said feed-shaft first in one di-
rection and then in the other, stops to limit
the degree of rotation of the feed-shaft, an in-
ternally-toothed click-wheel mounted loosely
upon the feed-shaft, gearing connecting said
click-wheel with said feed-serew, a pawl car-
ried by said feed-shaft within said click-wheel

| and adapted to engage the internal teeth

thereof, and a gapped annular shell disposed
within said click-wheel and adapted to per-
mit the normal action of the pawl upon the
click-wheel or to be turned so as to hold the
pawl out of action, said shell being adapted
to be adjusted by hand so as to bring the gap
therein to the pawl and permit the pawl to
protrude therethrough and act, or to carry
the gap away from the pawl so as to interpose
the wall of the shell between the pawl and

the click-wheel and hold the pawl out of ac-

-

tion.
GEORGE RICHHARDS.
Witnesses:
0. SAUWEN,
WANDER MEUTER.
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