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PATENT OFFICE.

" HENRY W. MORGAN, OF ROCHESTER, NEW YORK.

GROOVING-MACHINE.

SPECIFICATION forming part-of Letters Patent No. 517,705, dated April 3,71894.
Application filed December 29,1892, Serial No,456,631. (No model,)

To all whom it maoy concern:

Be it known that I, HEXRY W. MORGAN, of
Rochester, in the county of. Monroe, in the
State of New York, have invented new and
useful Improvements in Grooving-Machines,
of which the following, taken in connection
with the accompanying drawings, is a full,
clear, and exact description.’ ‘

My invention relates to improvements in
grooving machines particularly designed for
cutting the grooves in the ends of boards or
shooks for forming boxes having their cor-
ners joined together; and to this end it con-
sists, essentially,in a frame, a carriage mov-
able upon the frame, a bearing movable to-
ward and away from the carriage, a cutter-
head journaled in the bearing, and having its

_axis disposed in a plane atsubstantially right

angles with the planeof movement of the car-
riage, a support secured to the bearing and
formed with a face disposed in a plane sub-
stantially parallel with the plane of move-
raent of the carriage for supporting the boards
or shooks arranged edgewise thereon, and
clamping jaws movable upon the said sup-
port arranged to move simultaneously with
the carriaye. C
. The invention furthermore cousists in the
detail eonstruction and arrangement of the
parts, all as hereinafter more particularly de-
seribed and pointed out in the claims.

In describing this invention, reference is

~ had to the accompanying drawings, forming

35

40
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50

a part of this specification, in which like let-
ters indicate corresponding .parts in all the
views. o '
Figures 1 and 2 are respectively top plan
view and front elevation of my improved in-
vention, illustrating the general construction
and arrangement of its' eomponent parts.
Fig. 8 is a transverse vertical sectional view,
taken on line —3—3—, Fig. 2. Fig. 4 is an
enlarged horizontal sectional view of the cen-
tral portion of the parts as shown at Fig. 1,
taken on line —4—4—, Fig. 2. - Fig. 5 is a
vertical sectional view, taken on line—5—5—,
Fig. 4. Fig. 6 is arear elevation of the parts
as shown at Figs, 4 and 5. Fig. 7 is-a trans-

.verse vertical sectional view, taken on line

—7—T7—, Fig. 1,the upper portion of the rear
clamping jaw and the lower portion of the
frame and the cutter-head shaftbeing broken

away. Fig. 8 is a transverse vertical sec-.

tional view, taken on line —8—8—, Fig. 1,
looking toward the left-hand, the frame be-
ing omitted. Fig. 9 is an enlarged vertical

‘sectional view, taken on line—9—9— Fig. 1.

Fig.10 is a ‘similar vertical sectional view,
taken on line —10—10—, Fig. 1. Fig.11i8a

" vertical sectional view, taken on line —11—

11—, Fig. 1, illustrating particularly the ball
bearing for supporting the weight of the cut-
ter-head and its shaft. Fig, 12isa detail ver-
tical seetional view, taken on line—12—12—,
Fig. 1, illustrating the ear onthe cutter-head
bearing for receiving the screw that shifts
said bearing toward and away from the car-
riage. Fig. 18 is a top plan view of a de-
tached portion of the cutter-head bearing and
the gage arranged at one side of the sap-
port and earriage. - Fig. 14 is a vertical sec-
tional view, taken on line —14—14—, Fig.
13. Fig. 15 is a detail sectional view of the
adjustablebearing forone of theidlers around
which the driving belt is passed. Fig.16is a
vertical sectional view, taken on line —16—

16—, Fig. 1.. Fig. 17 is a detail horizontal"

55

6o,
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75

sectional view of a portion of the feeding =

mechanism for the carriage. Figs. 18 and 19
are respectively top plan view and side ele-
vation of the detached pulleys on the cutter-

head shafts, the actuating belt passed around

said pulleys,the driving wheelsfor movingsaid

8o

belt,-and the idlers for supporting and guid- .

ing the belt. Fig. 20is a top plan view of one
of the detached saws composing the cutter-
heads. Fig. 21 is an isometric perspective of
an ordinary box having the adjacent ends of
itssides joined together. Fig.22isan isometric
perspective of a similar box provided with a
sliding cover. Fig.23is adetail view showing
one of the longitudinal sides of the box illus-
trated at Fig. 21 and the detached cutter-heads
and the boxshook supports as in their opera-
tive position assumed when the ends of said
side are being grooved. Fig. 24 is a similar
detail view showing one of the longitudinal

sides of the box illustrated at Fig. 22, and the

cutter-heads and supports as in operative en-
gagement therewith, the lowersaw of the left-
hand cutter-head being removed for forming
a wider tenon at the base of the left-hand
edge of said box side, and Figs. 25 and 26 are
respectively top plan view andside elevation
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of the parts shown in Figs. 18 and 19, the
idlers being moved into alignment with the
rear driving pulley and the belt being shown
as wound around said idlers when in said po-
sition.

The frame —A— may be of any desirable
form, size, and construction, and is formed
with standards or legs —a—, a crosswise guide
—a'—, and a lengthwise guide —a*—. The
guide —a’— consists of separated horizontal
shoulders —a®—af—, separated upright shoul-
ders —at—a‘— attheouteredges of theshoul-
ders —a?—a’—, and gibs or top shoulders
—af—af— arranged above and projecting be-
yond the shoulders —a'—a’—. The guide
Z_g*— consists of lenthwise ribs or shoulders
—a%—af— arranged along the tops of thelon-
gitudinal sides of the frame above the shoul-
ders —a’—a’—.

Movable within the guides —a’— is a car-

riage —DB— formed with lateral shoulders

—baub— interposed between the shoulders
g egde-qP—a’~= of the guide ~~¢—. The
feeding mechanism for the carriage —B—
consists of a driving shaft or spindle —~C—
supported in a bracket —A’— projecting
from the left-hand end of the frame ~A~— a
ghaft —C’== arranged lengthwise of the front
face of the frame —A— beneath the guide
—a2—, and journaled in bearings —A*—A*—
on the frout face of said frame, bevel-pinions
— (=%, bevel-gear wheels—C!—C’*—upon
the driving shaft or spindle —C— and shaft
— (' for connecting said driving shaft or
spindle-and shaft, and the pinion —(Cf— fixed
upon the shaft —C’— and engaged with rack
teeth —b'— upon the under face of the car-
riage —B~—. : )

The gear wheel —C’—, as shown at I'ig. 17,
is 1dose upon the shaft —C’—, and is formed
with a hub —C!—, which projects from one
of its facesand is formed with a shoulder
—(C2-—; and the gear wheel —C!— revolves
loosely upon the hub —C*— on the inside of
the shonlder —C®~, The gear-wheels —C?
5= are forimed at their outer faces with the
respective cluteh sections —C'—C*— for en-
gaging cluteh sections —C°'—C*°— fixed upon
the left-hand end of the shaft —C’—, which is
movable lengthwisein itsbearings —A*—A*—
for alternately engaging the cluteh sections
—(—C%— and ~C*—C"~~, When,as illus-
tiated at Fig. 1, the clutch section —C*— is
enigaged with the clutch section —C"—, the
inion —C%—, which revolves in the direc-
tion indicated by arrow —1-— at Figs. 1 and
9,is engaged with the gear wheel —C°—, and
drives the shaft —C’— in the direc¢tion shown
by arrow —2— at Figs: 1 and 2, thus feeding
the catriage —B— to the rear of the frame
— A~ owing to the engagement of the pin-
jon —Cf— with the rack teeth —0b'— upon
the carriage. During this engagement of the
pinion —C*— and the gear Wheel —C°— the
ear —Ct—on the shaft —C’—, although en-

gaged with the pinion —C*—on the driving
shaft or spindle —C—, revolves loosely on

the hub —C"— of the gear wheel —Ci—, As
soon as the shaft —C’— is moved length-
wisely, so as to engage the clutch section
—(%— with the cluteh seetion —C*— on the
gear wheel —C%— and to disengage the clutch
section —C— from the cluteh seetion —CP—,
the shaft —C’— is, as is evident to one skilled
in the art, revolved in a reverse direction for
feeding the carriage —B— forwardly. These
clutech sections —C*—(C"*— and —C*—C'—
are so relatively arranged that one pair of
said cluteh sections may be entirely disen-
gaged without the engagement of the other
pair in order that both gear-wheels —Ct—Ci—
may be revolved loosely on the shaft ~-C’--
by the pinions —C*—C®— without affecting
the revolution of theshaft —C'—, It is evi-
dent, however, that, as the shaft —C’'— is
moved lengthwise in either direction from its
position assumed when neither pair of the
clutch sections is in engagement, one pair
thereof is brought into engagement, and the
shaft —C'— is then revolved either forward
or backward. '

The driving shaft ot spindle —C— may be
revolved by anysuitable construction of pow-
er transmitting mechanism, here shown as a
link belt ——¢— passed over the sprocket wheel
—¢’==nupon the driving shaft orspindle —C—
and over the sprocket wheel —c®*— upon a
spindle —D-—, a belt —C¥— running over
pulleys —C¥—C®%— mounted respectively
upon the spindle —D— and a-second spindle
—D’—, and a belt —C¥*— passing overa pul-
ley —C%— upon the spindle—D’—, anda pul-
ley —C'— mounted upon the main driving
shaft —k—. Upon this shaft —k— aretight
and loose pulleys —C8—C"—, to which power
is transmitted by any suitable construction
of power transmitting mechanism, not neces-
sary to herein illustrate or deseribe.

As previously stated the shaft —C'— may
assume-such a position that the bevel gear-
wheels —C!'—C'— revolve loosely thereon
without effecting the revolution of saidshaft,
and I preferably provide my invention with
an automatically operating shifting device by
the position of the carriage —B— for forcing
the shaft to said position when being re-
volved either in the direction shown by ar-
rows —2—at Figs.1 and 2 for feeding thecar-
riage rearwardly, or in the reverse direction
for feeding the carriage forwardly. This
shifting device consists of a lever —c— piv-
oted at —¢™— to an arm —A®-- on the frawe
— A~ and formed with an arm —¢— for en-
gaging a pair of faces or pins —¢*—c!—upon
the carriage —B—. The lever --c*— is pro-
vided at one end with a lug —c®— engaged
with a grooved collar —c¢*— fixed upon the
shaft —C'— and at its other end with ahand
engaging portion —c*—.

When the carriage is feeding rearwardly,
owing to the engagement of the eclutch see-
tions —(C*—CY¥— the parts of the shifting de-
vice for the feeding -mechanism of the car-
riage are in the position shown at Iig.1. As
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the carriage —B— reaches the limit of its

rearward movement, the front pin or face
—c*— engages the end of the arm —c¢*— and
rocks said arm backwardly toward the frame
—A— intoa plane substantially parallel with
said frame —A— and thereby swings-the le-
ver —cS— upon its pivot, so as to move-the

~ shaft —C'— lengthwisely within its bearings

1o

13

20

—A?—A?- 3 sufficient distance to disengage
the clutch sections —C*—C— without en-
gaging the clutch sections —C"—(°—, The
shaft —C’— then stops its revolution and the

rearward feeding of the carriage —B— is au- |

tomatically checked. . ‘
‘When desired to feed the carriage. for-
wardly the operator engages the outer end
—c®— of the lever —c®— and rocks said lever
a greater distance than it was antomatically
rocked by the engagement of the front pin or
face —c*— with the arm —c¢*—, thus engaging
the cluteh sections —('—(C°—., “The shaft

. —C’— then revolves in.a-reverse direction

2
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from that indicated by arrows —2— at Figs.
1 and 2, and feeds the carriage forwardly un-
til the rear pin or face —c*— engages the end
of the arm —c*— and automatically rocks the
lever —c¢®— in an opposite direction to that
in which it was rocked by the engagement of
the forward pin —c!— with the arm —c’—
and thereby disengages the clutch sections
—C"™—C*—forstoppingtheforward movement
of said carriage.. When desired to again feed
the carriage rearwardly the operator rocks
the lever —c®— to its position shown at Fig.
1,and engages the clutch sections —C8—(C10—,
- It is frequently desirable to feed the car-
riage —B— by hand, and accordingly I pro-
vide upon the right hand end of the shaft
—C’—ahand engaging wheel or piece —C¥—,
which-may be readily engaged for rotating
the shaft —C’-— when in such' position that
neither pair of the cluteh sections —CF—(C'—
and —C*—C"%— are engaged. . This particu-
lar construction of mechanism for feeding the
carriage —B—backwardly and forwardly and
for antomatically disengaging the feeding
mechanism so as to preventits.action, is very
simple in construction, practical and effective
in operation, and durable in use. - ,
Movable along the guides -——~a*— upon op-
posite sides of the earriage —B— are bearings
—e—eé—, which are of any desirable form,
size, and construction suitable for supporting
the shafts ~—e'—e’— .of the cutter-heads
—B~~HE~—. - The bearings —e—e-—are, as best

‘seen-at Fig. 7, formed with separated faces

—e?—e*~ bearing upon the top faces of the
ribs —ab—a®— of the guide —a*— and are
formed withlongitudinal shoulders —e5—e3—
bearing against the under faces of said ribs
—aS—af—,

screw —F—, which is arranged lengthwisely
beneath the guide —a®*— at the outside of
the rear: wall of the frame—A—, and is jour-
naled in bearings —A*—A‘— projecting from
said rear wall of the frame —A—. Formed

These bearings —e—e— are.
moved toward and away from each other by a

517,705 - ‘ ‘ 3

at the rear sides of the bearings —e—e—
are depending lugs —e'—e!— having screw
threaded apertures or eyes —e’— for receiv-"
ing the serew —F—, ‘ ) :
—F’—is a hand-piece or wheel provided
upon the right-hand end of the serew —F—
for facilitating the rotation of said serew.
The screw —F— is provided at its opposite
ends with right and- left hand threads, and
consequently, as said serew is revolved by the
hand-piece —F’— in either direction, the
bearings —e—e— are moved lengthwisely of
the guide —a®—, and approximate or sepa-
rate the cutter-heads —E—E—, thereby ad-

justing the distance between said cutter-

heads to the length of the boards or shooks
interposed between the clamping. jaws pres-
ently deseribed. S

“In order to obviateliability of contact with

-the cutter-heads when removing the grooved

boards, or placing in position boards about
to be groovedI provide the bearings —e—e—
with upright guard walls —ef—ef— arranged
in front of the cutter-heads —E—E—;, and
having their inner edges extending alniost to

.the plane of the inner face of the adjacent

cutter-head. . - B L -
As Dbest seen at Figs. 2, 11, and 20 the cut-
ter-heads —E—E— are.formed of a series .
of oppositely arranged circular saws ~——E/—
fixed upon the shafts —e’—e’—, as by splines
—e'—e"—, and provided with projecting teeth
—E?—having their front faces or edges —E5—
of substantially the same thickness as the
groove to be formed inthe endsof the boards
or shooks. These saws are- arranged in the
usual manner one above the otherso thatthe
outer edges of the front faces E? of the teeth
of any one of the saws are slightly at oneside
of the vertical plane of the front edges of the .
corresponding teeth formed upon the saw
next beneath or abovesaidsaw. Beneath the
lower. saw —K’— are one or more washers

~
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—I%—, and above the upper saw —E’— iga

shoulder —E"— adjustable upon the shafst
—e'—forfirmly clamping the saws in position.
At Fig. 23 I have shown the cutter-heads.
as operatively. engaged with the adjacent
endsof an interposed board —r— of substan-
tially-the same size as either of the longitudi-
nal sides —r—r— of the box —R—, shown
at Fig. 21.. It is frequently desired to pro-
vide a box —S— with a sliding cover —S'—,
as shown at Fig. 22,and in that case, the up-
per tenon —s’— at one end of the longitudi-
nal sides —s—s— of the box —S— must be
formed of greater width thanthe correspond-
ing tenon —s®— at the opposite end of the
box sides. To effectthis result the lowersaw
—E’— of the cutter-head for grooving the
ends to be provided with the wide tenons is

115

120

removed, and a washer —E®— is substituted -

as shown at Fig. 24,

The -cutter - heads —E—E— are arranged
vertically, and, as they revolve in practice at
rapid speed; there is great liability of the
bearings —-e—e— becoming heated. To ob-
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viate this result I support the weight of the
shafts —e¢’—e’— by ball bearings —EES,
These bearings may be of any desirable form,
size, and construction, and are composed of
opposite sections —E'—E*— fitting sockets
—R10_E—ipthe bearings —e—e—, sections
—EU1—EU— fixed upon the shafts —e’—e'—,
and balls —E®—interposed between said sec-
tions. It is evident that, instead of the ball
bearings E® E8, any other desirable form and
construction of bearings may be used.

The illustrated and deseribed construction
of the cutter-heads, their supporting bear-
ings, and the mechanism for moving said
bearings toward and away from each other is
also simple, practical, effective and durable.

The boards or shooks are arranged edge-
wise between the cutter-heads —E—E— with
their ends toward said cutter-heads, and are
mounted-upon the upper horizontal faces of
supports —G—G—, which consist of rails se-
cured at —g—¢g— to the bearings —g—e—, s0
as'to Le moved toward and away from each
otherassimultaneously said bearings —eg—e-—
are approximated or separated. Kach of the
supports —G—G— is preferably provided
with a movable rail or bar —G’— arranged
at the inner side of said support and hinged
at its opposite extremities to the upper ends
of links —@%—~G*— having their lower ends
hinged to downwardly extending arms —G°—
G*— upon -said supports. These movable
rails are elevated or depressed by adjusters
—G4—G*— secured to the forward endsof the
supports —G—G—, and bearing against the
forward links —G*—G*—, and said rails are
held in their adjusted position by suitable
clamps —G*—G’—, which, in the preferable
construction of my invention, consist of the
bolts forming the lower hinge pins for the
links —G*— and nuts movable upon said
bolts.

In practice the longitudinal edges of the
boards or shooks to be grooved are usually
supported - directly upon the rails —G'—
G'—, and said rails are readily adjusted up
and down to regulate the size of the tenoun or
groove upon the opposite extremities of the
lower edges of said boards or shooks,and are
then firmly held in their adjusted position.
Tt will be readily understood, by one skilled
in the art, that after the ends of the longi-
tudinal sides for the boxes, shown at I'igs. 21
and 22, have been grooved, as shown at Figs.
93 and 24, that the lower saw —E’— shown
by dotted lines at Fig. 24, is replaced in posi-
tion, and the adjustable rails —G'—G’'—
are then adjusted upwardly to the position
shown at said Figs. 23 and 24, whereupon the
boards for forming the end sides of said
boxes are then placed upon the supports
—G'—G'— and grooved by the cutter-heads.
It will also be evident to one skilled in the
art that the bars or rails G’ G’ may be dis-
pensed with, and that, although in the pref-
erable construction of my invention, I use
said bars or rails, the essential supports for

517,705

the lower edges of the box shooks are the
rails or supports G G. It will also be evi-
dent that the supports or rails G G- may be
formed integral with the bearings for the cut-
ter-heads, and that the supports G G are not
necessarily of the same length asthe bars or
rails 67 G/,

Movable lengthwisely upon each of the
supports —G— is a pair of clamping jaws
—H—H—, which are formed with clamping
faces —h—h— at their adjacent edges dis-
posed in planes substantially parallel with
thre axes of the cutter-heads —E—E—. The
lower edges of these jaws ~~IH-—H-— are
formed with shoulders —h'—h'— Dearing
upon the support or rail —G— and with
grooves —nht—/N*— for permitting the up and
down movement of the movable rail —G'—
mounted upon said support. Secured to the
outer face of each of the jaws —H— are lat-
eraily-extending arms —H’—II"—, which en-

gage laterally extending arms —B'—DB'—

upon the carriage —B-— for 'supporting the
jaws in an upright position, and movelength-
wisely of said arms as the supports —G—G—
are adjusted toward and away from each
other.

As clearly seen at Fig. 3 the rear clamping
jaws -~IT—I1-are of substantially the same
height as the cutter-head —E—I~ in order
that, when the carriage —B—1is in its for-
ward position, as shown at TFig. 1, the inner
faces of the cutter-head may be guarded, for
preventing contact therewith of the operator
or his clothing when handling the boards or
shooks. The forward clamping jaws —H—
H— are provided with lengthwisely adjust-
able inner face plates —H?—1I*—, which are
formed on their outer faces with ribs —H*—
11*— movable in upright grooves —H—H!*—
in the adjacent faces of said clamping jaws.
These face plates are also formed with up-
right slots —I1*—H%— for receiving clamp-
ing bolts —H°—I°— secured to the forward
clamping jaws —H—II— for clamping said
face plates in position.
The arms —B’—B’— upon the carriage
—B3— are formed upon heads or bars —B*—
B2—, and are adjustable toward and away
from each other for simultaneously adjusting
the front and rear clamping jaws —I—II--
g0 as to foree their adjacent faces —i—/N—
against the outer faces of the interposed
bhoards or shooks. This adjustment of the
heads —B*—DB%*— is effected by moving the
front head toward the rear head by means of
a serew —DB%— arranged lengthwise of the
carriage —B— with its opposite ends sup-
ported in front and rear uprights —B*—B"—
upon the front and rear extremities of said
carriage. ‘

—PBY—is a hand-piece or wheel fixed upon
a spindle —B’— journaled in the upper end
of the front upright —B*—, and'—Bf—1is a
gear fixed upon said spindle and meshing
with the gear —B°— upon the feeding scrow
—DB%—, whereby, when the hand-piece —B%—
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isrotated in either direction, the serew —B3—
is simultaneously rotated. -
—B*—1is a nut mounted upon the feeding
serew —B3— and guided lengthwisely upon
the carriage —B—. The guide for the nut
—BU— preferably consists of a bar—Bi—
havmg its opposite énds supported upon the
opposite extremities of the carriage —B—,

and, as clearly seen at Fig. 9, the nut —B10—

is formed with a lengthwise guideway or
groove —B—in one face for registering with
the central portion of said bar B

The front and rear heads —B*—B%— afe_ re-

spectively fixed upon and preferably formed
integral with the nut —B%— and the rear up-
right —B%— upon the carriagé —B—, and
are each formed on their lower face with a
lengthwise groove ~~B!— in which are mov-
able upturned ribs —H’—H’— upon the ad-
jacent clamping jaws —H—H—. o

Asthesupports —G—G—are moved toward
and away from each other, as previously de-
seribed, the opposite clamping jaws —H—H—
movable -upon .said supports are also moved
laterally upon the arms of thie heads —B*—
B*—, as previously described, and, during said

wisely within the grooves —B®—B®5—in the
heads —B*—B*—." Moreover, as the carriage
~—B—movestoand frowithin its gnide —a/—,
theclamping jaws —H—H— are moved simul-
taneously with said carriage along the sup-
ports —G—G—, and thereby move the ends
of the interposed boards or shooks across the
cutter-heads —E—E—; since the ribs —H—

formed upon said jaws interlock with the
‘grooves —B'— upon the heads —B>—B%* -, as

clearly illustrated at Fig. 8. It will also be
noted that, as the nut —B— is adjusted
lengthwisely of the carriage, it carries with
1t the front clamping jaws interlocked with
said head, and thereby efficiently clamps said
jaws against the adjacent faces of the boards
or shooks. o .

In order to regulate the depth of: the groove
to be formed by the cutter-heads —E—E—T

‘provide upon one of the bearings —e— in

front of the corresponding cutter-head a gage
—I—, Figs. 1, 2,18, and 14, which consists of
a movable plate —¢—, an adjuster —i'—, and
aclamp-—2*—. The plate —i— isformed with
an inner face —*— disposed in a plane sub-
stantially parallel with the line of movement

“of the carriage —B—; and its outer end is

- against the adjacent face of the outer end of-

6o

movable in a guide —e®—in the bearing —e—,
and isformed withaslot—i*—. The adjuster
—4/— is movable through an ear —¢*— upon
the bearing —e—, and®its inner end bears

the plate —i—, and is formed with a nipple
——t*—, which enters an aperture —i*—in the

~ plate —i—, and serves to support said plate

- in its'movement.

65

The adjuster —i"— is held
in its adjusted position by nufs —i*— bearing
against the opposite faces of the ear —e*—,

- The fastener —¢*— is passed through the slot
—4*—1in the plate ~~i—, and one extremity

-is serew-threaded and engaged with a screw

threaded socket —e®— in the bearing —e—,
and the other extremity is formed with a hand
engaging portion or shoulder —¢*— bearing
against the upper face of the plate —i—.

" The supports for the lower edges of the
boardsor shooks, the clamping jaws for engag-
ing the outer faces of the interposéed boards,
the means for feeding the jaws lengthwise of
the supports, and the gage for regulating the

]
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depth-of the grooves to be formed in the end

edges.of boards or shooks are simple in con-
struction, are easily adjusted and operated,
and are strong and durable in use.

As best seen at Figs. 1,2, 18, and 19 the cut-
ter-head shafts —e’—e’— are formed at their
lower extremities with pulleys —e''—e!l—,
around which is passed a belt —J— for ro-
tating said cutter-heads, so that their adja-
cent faces move in the same direction, as
shown by arrows at Figs, 18 and 19. The
belt —J— is driven in the direction also
shown by arrows at Figs. 18 and 19 by front
andreardriving pulleys —K—K—fixed upon
the shaft —k—, and is passed around idlers

—K’—K?*— fixed respectively upon the shafts

—k'—k*—. The opposite ends of the shafts
~—k—k*— are journaled in the opposite walis
—AS5—A5— of the left-hand extremity of the
frame — A~ and the shaft—%"—is journaled
in a supporting bearing —%3—, which is mov-
able in guides —AS—AS—in the inner faces
of the walls —A5—A%—, and is forced to the

Figs. 15 and 16 having one end bearing
against a downturned arm —k>— upon- the
bearing —k®—, and the other movable in a
supporting bar —k’— interposed between the
frame walls —AS—A5— The belt —J— is
passed beneath the idler —K’—, ig twisted a

quarter turn and extended to the right-hand,

8o
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-desired position byasuitable adjuster —k*—

1035

so ag to pass around the right-hand pulley

—ell—, is then twisted a quarter turn and ex-
tended to the left-hand so as to pass beneath
the rear driver —K—,isthen passed upward-
ly from the rear driver, twisted a quarter turn,

110

and extended to the right-hand so as to pass -

around the left-hand pulley —e''—, is again
twisted a quarter turn and extended to the
left-hand and passed over and beneath the
idler —K*—, is then extended to the right-
hand and passed over and beneath the front
driver —K—, and is finally extended to the
left-hand and passed over the idler —K’'—,
The idler —K’—, being mounted on a mov-
able bearing, is readily adjusted to properly
tension the belt —J—, and, as is evident to
one skilled in the art, this tension is uniform

irrespective of the amoun% of separation of .

the cutter-heads —E—--E—, since, as one cut-
ter-head moves away from the driving pul-

120
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leys and the idlers, the other cutter-head.

‘moves an equal distance toward said driving
pulleys and idlers. : : :
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As previously stated the shaft —k— is re- -

volved by the tight and loose pulleys —C8—.

C®— in the direction shown by arrow —3—.
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at Fig.1, and the belt—J— and idlers —K'—
K2—are then arranged as just described. It
sometimes happens, however, that the power
transmitting mechanism for revolving the
pulleys —C®*—C"—isarranged to revolve the
same in the opposite direction, and, instead
of re-arranging said mechanism, I preferably
slide the idlers -—K’—X?- lengthwise of the
shafts —J’—L*—into alignment with the rear
driver —K— instead of the front driver. The
belt —J—, is then revolved in the direction
shown by arrows at Figs. 25 and 26, and is
then passed beneath the front driver —I{—, is
twisted a quarter turn, and extended to the
right-hand so as to pass around the right-hand
pulley —e!'—, is then twisted a quarter turn
and extended to the left-hand so as to pass be-
neath and over the idler —K’—, is then ex-
tended to the right-hand and passed beneath
and over the rear driver —K—, is then ex-
tended to the left hand, and passed beneath
and over the idler —EK?*—, is then twisted a
quarter turnand extended to the right-hand so
as to pass around the left-hand pulley —e"—,
and isthen twisted a quarter turn, extended to
the left-hand and passed beneath the front
driver —K—. This is a particularly simple,
practical, and effective construction of power
transmitting mechanism fordriving the adja-
cent faces of the cutler-heads in the same di-
rection, and permitting of any desired adjuast-
niént thereof without varying the action of the
power transmitting mechanism or necessitat-
ing its adjustment and is particularly appli-
cable for use with my grooving machine. It
will be understood, however, that said power
transmitting mechanism forms no part of my
presént invention, and that it is here illus-
trated and briefly described merely for the
purpose of more clearly and explicitly setting
forth the operation of my grooving machine,

The operation of my invention will be read-
ily perceived from the foregoing description
and upon reference to the drawings, and it
will be particularly noted that the boards or
shooks are readily adjusted in position upon
their supports, are firmly clamped in their ad-
justed position, and that their ends are quick-
ly and practically provided with grooves,
which are exactly true, and facilitate the
ready assemblage of the box shooks, and that
the parts of my invention are simple in con-
struction, economically manufactured, read-
ily assembled, easily and practically operated,
are efficient in operation, and durable in use.
It is evident, however, that considerable
change may be madeintherelative construc-
tion and arrangement of the parts of my
grooving machine, hence I do not herein limit
my invention to the described construction
and arrangement of its parts.

Having thus fully deseribed my invention,
what I claim as new, and desire o secure by
Letters Patent, is—

1.-In a grooving machine, the combination

-of a cutter head, a support having a bearing

face disposed at an angle {o the axis of the

cutter head for supporting the boards, jaws
for clamping said boards in position upon the
support, a driving shaft, a second shaft con-
nected to said jaws for feeding thesame along
said face of thesupport, and thereby moving
the boards across the face of the cutter head,
and for returning said jaws to their normal
position, connections between the driving
shaft and the latter shaft for rotating the
latter shaftin one direction, and connections
between said driving shaft and the latter
shaft for rotating the latter shaft in the op-

posite direction, substantially as and for the

purpose deseribed.

2. In a grooving machine, the combination
of a cutter head, a support having a bearing
face disposed at an angle to the axis of the
cutter head for supporting the boards, jaws
for clamping said boards in position upon
the support, a shaft connected to said jaws
for feeding the same along said face of the
support,and thereby moving the boards across
the face of the cutterhead, and for returning
said jaws to their normal position, and wheels
revolving in opposite directions detachably
connected to said shaft for revolving the same
in opposite directions, substantially as and
for the purpose specified.

3. In a grooving machine, the combination
of a cutter head, a support having a bearing
face disposed at an angle to the axis of the
cutter head for supporting the boards, jaws
for clamping said boards in position upon
the support, wheels revolving in opposite di-
rections, a shaft connected to said jaws and
connected to one of said wheels for feeding
the jaws along said face of the support, and
thereby moving the boards across the face of
the culter head, and a shifting deviee con-
nected to the shaft for disconnecting thesame
from said wheel and connecting the same to
the other wheel, said shifting device being
connected to said jaws whereby the move-
ment of the jaws automatically actuates said
shifting device, substantially as and for the
purpose described.

4. In a grooving machine, 1he combination
of a cutter head, a support having a bearing

 face disposed at an angle to the axis of the

cutter head for supporting the boards, jaws
for clamping said boards in position upon the
support, a shaft connected to said jaws, a
wheel connected to said shaft for rotating the
shaft in one direction to feed the jaws along
said face of the support, and to move the
boards across the face of the catter head, a
second wheel connected to said shaft for ro-
tating the same in the reverse direction and
returning the jaws, and a shifting device hav-
ing an engaging arm connected to said jaws
for automatically limiting the return move-
ment of said jaws, substantially as and for
the purpose specified. ‘

5. In a grooving machine, the combination
of a cutter head, a support having a bearing
face disposed at an angle to the axis of the
cutter head for supporting the boards, jaws
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position upon the

nected to said jaws for feeding the same along
said face of the support and thereby moving
the boards across the face of the cuiter head,
connections. between the driving shaft and
the latter shaft for rotating the latter shaft
in one direction, connectioris between said
driving shaft and the latter shaft for rotat-
ing the latter shaft in the opposite direction,

-and a shifting device connected to said con.

nections for bringing the same into action
and connected to the jaws, whereby the re-
tractive movement of the jaws automatically
actuates said shifting device, substantially
as and for the purpose described. o

6. In a grooving machine, the combination
of a cutter-head, a support having a bearing
face disposed at an angle to the axis of the
cutter-head for supporting the bcards, jaws
for elamping said boardsin position upon the
support, a driving shaft provided with pin-

ions, a second shaft connected to said jaws.

for feeding the same along $aid face of the
support and thereby moving the boards across
the face of the cutter-head and for returning

said jaws to their normal position, a sleeve

loosqu mounted on said second shaft and
provided with a cluteh section and with a
gear wheel for meshing with one of the pin-

Jons on the driving shaft, a gear wheel for

meshing with the other pinion-on the driving

‘shaft formed of greater diameter than the

gear wheel provided on said sleeve and loosely
mounted on the sleeve and provided with a
clutch section, and clutch sections secured to
said second shaft for alternately engaging the
former clutch sections, substantially as and
for the purpose described. -

7. In a grooving machine, the combination
of a frame, a cutter head. mounted on the
frame, a carriage provided with jaws for
clamping the boards and moving the same
across the face of the cutter head and pro-
vided with separated engaging faces, gear
wheels revolving in opposite directions, a
shaft connected to said jaws and eonnected
to one of said gear wheels for moving the car-
riage in one direction, and a lever pivoted to
the frame and having an arm connected to
the shaft for disengaging the same from said
gear wheel and engaging the same with the
other gear wheel and for. disengaging the
shaft from the other gear wheel, said lever
being provided with an arm ‘interposed be-
tween said separated faces of the carriage for
engaging the same, substantially as and for
the purpose specified. o
. 8. Ina grooving machine, the combination
of ‘a frame, opposite catter head bearings

- mounted on the frame, a support rigidly se-

63

cured to one of said bearings for supporting
the bottom edges of the boards, a carriage

.movable lengthwise of said support and pro-

vided with opposite heads or bars, clamping
jaws connected.to said carriage heads or bars
and movable laterally on the carriage heads

or bars for approximating their adjacent -

faces and movable lengthwise of said support
for feeding the boards to be grooved across
the adjacent faces of the cutter head, sub-
stantially as and for the purpose described.

9. In a grooving machine, the eombination
of a frame provided with guide-ways, bear-
ings simultaneously movable toward and

-away from each other along said guides,.op-

positely arranged cutter-heads journaled in
said bearings, a support rigidly secured to
one of said bearings for supporting the bot-
tom edges of the boards, a carriage movable
lengthwise of said support and provided with
opposite heads or bars, clamping jaws con-
nected to said carriage heads or bars and
movable laterally on the carriage heads or
bars for approximating their adjacent faces
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and movable lengthwise of said support for-.

feeding the boards to be grooved across the
adjacent faces of the cutter head, substan-
tially as and for the purpose described.

10. In agrooving machine, the combination
of a frame provided with a guide, a bearing
movable along said gnide, a cutter head jour-

naled in the bearing, reciprocally moving
clamping jaws for feeding the boards across -

face of.the the cutter head, gear wheels re-
volving in opposite directions, a shaft con-
nected to said jaws and connected to one of
the gear wheels for feeding the jaws in one
direction, and a shifting device connected to
the shaft for disconnecting the same from
said gear wheel and connecting the same to
the other gear wheel and connected to said
jaws, whereby the movement of the jaws au-
tomatically actuatessaid shifting device, sub-
stantially as and for the purpose deseribed.
11, In a grooving machine, the combination
of a frame provided with gunides, bearings

“movable simultaneously toward and away

from each other along said guides, opposite

_cutter heads journaled in said bearings, re-

ciprocally moving clamping jaws for feeding
the boards across the adjacent faces of said
cutter heads, gear wheels revolving in oppo-
site directions, a shaft connected tosaid jaws.
and connected to one of the gear wheels for
feeding the jawsin one direction, and a shift-
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ing device connected to the shaft for discon- -

necting the same from said gear wheel and
connectingthesametotheothergearwheeland
connected tosaid jaws, whereby the movement
of the jaws antomatically actuates said shift-

120

ing device, substantially as and for the pur-

pose specified. , v o

‘12, In agrooving machine,the combination
of a frame, opposite ecutter head bearings
mounted on the frame, one of said bearings

‘being provided with a support, a bar or rail

125

adjustably mounted on said support for en- -

gaging the bottom edges of the boards to be
grooved, a. carriage movable lengthwise of

-said supportand provided with oppositeheads

or bars, elamping jaws connected to said car-
riage heads or bars and movable laterally on
the carriage heads or bars for approximating

N
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their adjacent faces and movable lengthwise
of said support for feeding the boards to be
grooved across the adjacent faces of the cut-
ter head, substantially as and for the pur-
pose described.

13. Inagrooving machine,the combination
of a frame provided with rectilinear guides,
bearings movable simultaneously toward and
away from each other along said guides, op-
positely arranged cutter heads journaled in
said bearings, a support for the boards to be
grooved secured to each of said bearings and
projecting on opposite sides of the cutter
heads, arail orbar extending on opposite sides
of the cutter heads and movably mounted on
each of said supports and having its face pro-
jecting beyond the face of the corresponding
support, and jaws for elamping said boards
movable lengthwise along said supports for
feeding the boards across the adjacent faces
of the cutter heads, substantially as and for
the purpose set forth,

14. Inagrooving machine, the combination
of a frame, a bearing mounted on the frame,
and provided with a support a cutter head
journaled in the bearing, a rail or bar for sup-
porting the boards,alink havingoneend mov-
ably mounted on the support of said bearing
for the cutter-head and the other end pivoted
to the rail for raising and lowering said rail,
a clamp for retaining the rail in its adjusted
position, and jaws movable along said rail for
clamping the boards and moving the same
across the face of the cutters, substantially as
and for the purpose described.

15. Inagrooving machine, the combination
of a frame, a bearing mounted on the frame
and provided with a support, a cutter head
journaled in the bearing, a rail orbar for sup-
porting the boards, links having correspond-
ing ends movably mounted on the support of
sald bearing for the cutter-head and their
other ends pivoted to the opposite ends of the
rail, a screw for adjusting the rail, clamps for
holding the rail in its adjusted position, and
clamping jaws movablelengthwise of said rail,
substantially asand for the purpose specified.

16. Inagrooving machine, the combination
of a frame having a longitudinal guide and a
transverse guide arranged at substantially
rightangles to the former guide, a cutter head
supporting bearing movable along the longi-
tudinal guide and having a support for the
boards to be grooved secured thereto, and ar-
ranged in a plane, substantially parallel with
the transverse guide, a pair of roeking levers
or links having corresponding ends pivoted
to the opposite ends of said support, a rail or
bar pivotally supported upon the other ends
of said links for engaging said boards, means

forretaining said railin its adjusted position,,

and jaws for elamping said boards movable
lengthwise along said support for feeding the
boards across the adjacent face of the cutter
head, substantially as and for the purpose de-
seribed. '

17. In a grooving machine, the combination

517,705

of a frame provided with a guide, bearings
movable along the guide, a support for the
articles to be grooved, a cutter head journaled
in the bearing, a carriage movable on the
frame in a plane arranged at substantially
right angles with the plane of movement of
the bearing, and jaws for clamping the arti-
cles to be grooved mounted on the carriage
and movable lengthwise of said support for
feeding said articles across the face of the
cutter head, said jaws being connected to the
movable bearing whereby the jaws are moved
transversely on said carriage, substantially
as and for the purpose specified. o
18. In a grooving machine, the combination
of a frame provided with a guide, a bearing
movable along the guide, a support for the
articles to be grooved, a cutter head journaled
in the Dbearing, a earriage movable on the
frame in a plane arranged at substantially
right angles with the plane of movement of
the bearing, jaws for elamping the articles to
be grooved mounted on the carriage and mov-
able lengthwise of said support for feeding
said articles across the face of the cutter
head, said jaws being connected to the mov-
able bearing, whereby the jaws are moved
transversely on said carriage,a driving shaft,
a second shaft connected to said carriage for
feeding the same, connections between the
driving shaft and said second shaft for rotat-

ing the second shaft in one direction, and

connections between said driving shaft and
the second shaft for rotating the second shaft
in the opposite direction,substantially as and
for the purpose set forth.

19. Inagrooving machine, the combination
of a frame provided with a guide, a bearing

movable along the guide, a support for the.

articles to be grooved, a cutter head journaled
in the bearing, a earriage movable-on the
frame in a plane arvanged at substantially
right angles with the plane of movement of
the bearing, jaws for clamping the articles to
be grooved mounted on the earriage and mov-
able lengthwise of said support for feeding
said articles across the face of the cutter
head; said jaws being connected to the mov-
able bearing whereby the jaws are moved
transversely on said carriage,a driving shaft,
a second shaft connected to said carriage for
feeding the same, connections between the
driving shaft and said second shaft for rotat-
ing the second shaft in one direction, connec-
tions between said driving shaft and the sec-
ond shaft for rotating the second shaft in the
opposite direction, and a shifting device for
automatically limiting the return movement
of the carriage, substantially as and for the
purpose specified.

20. In combination, a frame, a carriage mov-
able upon the frame, a cutter head supported
by the frame in a planeat substantially right
angles to the plane of movement of the car-
riage and movable toward and away from
said carriage, a support mounted upon the
frame and movable simultaneously with the
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éutter head and fdi‘med with a face disposed-

in a plane substantially parallel with the

- planeof movement of the carriage, and clamp-

.10

ing jaws mounted on the opposite endsof the

‘supportand the carriage and movable length-

wise of the support and transversely of the
carriage and having engaging faces disposed
in planes substantially parallel with the axis
of the cutter head for engaging the inter-

posed boards, substantially as and for the.

purpose specified. - : ,
- 21, In combination, aframe, a carriage mov-

- ableupon the frame,acutter head supported
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by the frame,in a planeat substantially right
angles to the plane of movement of. the car-

riage and movable toward and away from.

said carriage, a support mounted upon the
frame and movable simultaneously with the

cutter head and formed with a face disposed’
in a. plane substantially parallel with the

plane of movement. of the carriage, clamping

Jaws mounted on the support and having en-'

gaging faces disposed in planes substantially
parallel with the axis of the cutter head for

engaging the interposed boards, and laterally "
extending arms.on the carriage for guiding
the jaws as the support is moved, snbstan--

tially as and for the purpose set forth.

22. In combination, a frame, a carriage mov-
able upon theframe, a bearing movable upon
the frame in ‘a-plane at substantially right
angles to the plane of moyvement of the car-
riage, a cutter head journaléd in said bear-
ing,a support secured to said bearing and
formed with a face disposed in a plane sub-
stantially parallel with the plane of move-

ment of the carriage, clamping jaws mounted |
on the .support and -having engaging faces .
~disposed in planes substantially parallel with

the axis of the cutter head for engaging the
interposed boards, means for adjusting said

. Jaws toward and away from each other, and

laterally extending arms on the carriage ad-

. justable toward and away from each other for

15

50

supporting the clamping jaws during the

- movement of-the support, substantially as

and for the purpose set forth,

23. Incombination,aframe,acarriage mov-
able upon the frame, a bearing movable upon
the frame in a plane at substantially right an-

. glesto the plane of movement of the earriage,

a cutter head journaled in said bearing, a

" support secured to said bearing and formed
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with a face disposed in a plane substantially
parallel with the plane of movement of the
carriage, clamping jaws mounted on,the sup-
port and having engaging faces disposed in

-planes substantially parallel with the axis of

the cutter head for engaging the interposed
boards, means for adjusting said jaws toward
and away from each other, laterally extend-
ing arms on the carriage adjustable toward
and away from each other for supporting the
clamping jaws during the movement of the
support, means for feeding the carriage to
and fro, and means for preventing the action

and clamping jaws movable

of said feeding mechanism, substantially é,sv

and-for the purpose specified. v .
24. In a grooving machine,the combination.
of a cutter head, a support having a face dis-
posed in a plane at substantially right angles
to the axis of the cutter head for supporting

9
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the boards arranged edgewise thereon, clamp-

ing jaws one of which is formed with a face
plate adjustable lengthwise thereon said jaws
having engaging faces disposed in planes sub-
stantially parallel with the axis of the cutter
head for engaging the interposed boards; said
Jaws being movable along said face of the
support for moving the ends of the boards
across the cutter head, substantially as and
for the purpose specified. : :
25, Ina grooving machine, the combination

of a frame, a pair of bearings movable toward .

and away from each other, means, substan-
tially as described, for rotating the adjacent
faces of the cutter heads in the same direc-
tion, a pair of supports secured to said bear-
ings-and formed with faces for supporting
the boards arranged edgewise thereon, a car-
riage -interposed between the bearings and
movable in a plane at substantially right an-
gles to the axes of the cutter heads, laterally

| extending arms mounted on the carriage and

movable toward and away from. each other,
lengthwisely of
said supports and lengthwisely of said arms
and formed with engaging faces disposed in
planes substantially parallel with the axesof
the cutter heads for engaging the interposed
boards, substantially as and-for the purpose
specified. . - » :

26. In a grooving machine, the combination
of a frame, a cutter head mounted on the
frame,
of the cutter head, a nut for engaging said
spindle, separated movable jaws for-clamp-
ing the boards arranged on opbosite sides of
the spindle and connected to the nut, and
means for moving said jaws, substantially as
-and for the purpose set forth. -

-27. Inagrooving machine, the combination
of a frame, a cutter head mounted on the
frame, a screw threaded spindle arranged at
one side of the cutter head, a nut movably
mounted on the spindle and provided with a
guideway, a guidebar registered with said
guideway, separated movable jaws for clamp-
ing the boards arranged on opposite sides of
said spindle and conneected to the nut, and
means for rotating said spindle and moving.

a screw threaded spindle at one side o 5
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the nut along the guidebar, substantially as

.and for the purpose described. -

_In testimony whereof 1 have hereunto
signed my name, in the presenceof two attest.
ing witnesses, at Rochester, in the county of
Monroe, in the State of New York, this 6th day
of December, 1892, . :

o ~HENRY W. MORGAN.
Witnesses: . -

DE Lancy CRITTENDEN,
ALFRED WINTERROTH.
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