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1o
. Tally grooving rollers for grinding-mills; and
.. .1t 1s,1n part, in the nature of ‘an improvement

- UNITED STATES PATENT OFFICE.

 FRANCIS A. PRATT AND JOHN JOHNSTON, OF HARTFORD, CONNECTICUT,

ASSIGNORS TO THE PRATT & WHITNEY COMPANY, OF SAME PLACE.

ROLL-GROOVING MACHINE.

-

| SPEGIFIC_ATIONforming part of Letters Patent No. '504,172, dated August 29, 1893,
Application filed May 17, 1893, Serial No, 474,557, (No model. | '

To all whom it mwy COnCern: |
Be it known that we, FRANCIS A. PRATT, a

citizen of the United States,and JOEN JOHNS-

TON, a subject of the Queen of Great Britain,
residing at Hartford, in the county of Hart-
ford and State of Connecticut, have invented

- certain new and useful Improvements in Roll-

Grooving Machines, of which the following is
a specification. .
1'his invention relates to machines for spi-

" “on the machine for a " similar purpose de-

20

scribed in Letters Patent of the United States
No. 256,165, granted April 11,1882, to John
R.Reynolds, assignorto The Pratt & Whitney
Company, of Hartford, Connecticut.

In the drawings accompanying and form-
ing a part of this specification, Figure 1 is a
plan view of a roll-grooving machine émbody-
Ing our present improvements. Fig. 2 is a
side elevation of the machine, as seen from
below in Fig. 1; this view is from the “ right-
hand” side of the machine, and shows the
table run back ready for beginning a cut upon

the roll carried thereon. Fig. 3 is an eleva-

- tion similar to Fig. 2, showing the table run
forward as at the end of the cut; in this view

30

the right-hand column is removed, for the
purpose of more fully illustrating the ar-

- rangement and operation of the details. Fig.
. 41s a front end-elevation of the machine, as

seen from the left-hand in Figs. 1, 2 and 3.

- Kig. 5 is a rear end-elevation of the machine,

35

45

50

. .all the figures,

as seen from the right-hand in Figs. 1, 2 and
5. Fig. 6 is an enlarged view of a portion of
Fig. 5, showing some details in section, for
illustrating the construction and operation of
the same. _
the middle portion of the frame of the ma-
chine, together with the principal portions of
the table driving and reversing mechanism.
Fig. 8 is an enlarged inverted plan view of
the traversing-bar. IFig. 9 is a section of the
traversing-bar, in line a «, Fig. 8. Figs. 10

~and 11 are detail views of parts of the spaec-

ing mechanism. Fig. 12 is a sectional end
view of the worm, its carrier guides and sup-
port. : - ' |
Similar characters designate like parts in

Fig. 7 is a sectional plan view of

| ings attached to the frame of the machine;

W

et —

inafter more fully described, embodies some
of the featuresorelements found in a double
tool-postside-planer of ordinary construction;
as herein shown it comprises the usual frame
or bed B, having the uprights G, H, for sup-
porting the tool-carriers I, J, a driving-mech-
anism for imparting a reciprocating move-
ment to the table or bed 3, which driving-
mechanism consists, essentially, of fixed and
loose-pulleys with the requisite speed-reduc-
Ing gears in communication with a rack fixed

to the under side of the reciprocating table

- - -

and having suitable bearings in the frame of

the machine, and suitable reversing-mechan-

ism, which may be substantially such as here-

| Inafter more fully described.

The roll A, the surface of which is to be
cutor grooved,has an end-bearing shaft which
1s supported at its ends between the centers
of the tail-stock K and the revolving head 6.
T'his head has a double-splined shaft 7, sup-

‘ported in bearings 8, all of which are of usual

construction and secured to the table in the
usual manner; supplemental bearings formed.
in the upper end of uprights 4, 5, adjustably
secured to the table, are provided to support
the shaft at points near the end of the roll.
Fixed to the rear end of the table 3,is a

| The roll-grooving machine, as will be here-

55
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block D having a horizontal bearing 8 there-

in which forms a.support for the hub of a
worm-wheel 57, through which the end of the

splined shaft 7.extends. This block forms a

support for the mechanism thatimparts a ro-

tary movement to the roll A, as will be here-

inafter more fully described. |
Drwing - mechanism.—The driving - mech-

anism for imparting a reciprocating motion

to the table 3, consists, in the preferred form

00

thereof herein shown, of the main-shaft 12 ~

which extends horizontally and transversely

through, and is journaled in suitable bear-

said shaft extending beyond the sides of the 05

frame, and having the fast and loose-belt pul-

| leys 13 and 13’ at one end, and the fast and
| loose pulleys 14 and 14" at the opposite end,

which pulleys are secured in place on the
shaft in the usual way. A pinion17isshown
keyed to the shaft 12, near the end, provided

L with pulleys 14 14'; a spur-wheel 26 is se-

[00



2

3

10

" said shaft in mesh with a gear - wheel 21
mounted upon the shaft25,supported in bear-

o
&
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cured to a shaft 28, mounted in bearings
and 30 upon the frame, as clearly shown 1n
Fig. 7, in position to mesh with the
the rack 31; and a train of speed-reducing-
earing is provided intermediate to, and 1n
mesh with, the pinion 17 upon the main-shaft,

and the spur-wheel 26, which train of gear- |
~ing comprises a gear-wheel 16 in mesh with

the pinion 17 and mounted upon & shaft 18
journaled insuitable bearings upon the frame,
and having a pinion 20 at the inner end of

ings 22, 23 and 24 in the frame, which shaft
has a pinion 21’ thereon that meshes with
spur-wheel 26. This mechanism is, and may

“be, of any usual construection and arrange-

20

3Q

- gtruection and operation of the

- of the

“tool on the return stroke.

ment. Secured to the outer end of the shaft
25, (as shown in Figs. 3and 7,) at the outside
frame is a wheel 27, upon which are
two radiating teeth arranged at a sunitable
distance relative to each other, the fanetion
of which is to effect an outward impulse of
the tool-carriers to throw them out of con-
tact with the work at the end of the stroke

and at the moment the shifting of the belt

takes place to obviate the dragging of the
Said wheel will,
in practice, be connected by means of a cord
and pulleys, with the toel-carriers. The con-
deviece for ac-

- complishing this end will be similar to that

35

of other well known and like devices in ordi-
nary circular boring mills and planers, and
as it forms no essential part of my present
invention, a detailed description thereof is

- deemed unnecessary.

40

- Shaftang - mechanism.—Formed lo-n_g-i--t ndi-
nally in the side of the bed ortable 3, is aslot

2, and adjustably-secared in sald slot are |

two dogs 10 and 11 which are arranged at the

45

proper distance for the length of travel it is
desired to secure to the roll being operated
upon. Movably secured upon gnides upon
the framework, is a sliding block L which

" has, at one eud, a stud 42 apon which is piv-

5©

oted one end of an operating lever pivotally-
secured at its oppositeend,asat 49’, to a bear-
ing upon a plate 43 supported in bearings 43’
and 43”’, secured to the frame, which plate is
capable of horizontal reciprocation in said
clides. Formed in said sliding plate 43 18 a

- eam-groove or slot 44, preferably of Z-shape,

55

and movably seated in said groove 44, at the
proper relative positions corresponding to the
axial lines of the shipper rods 45 and 46, are

onide-blocks 48 and49. These ouide-blocks, |

~ which may, if desired, have rollers to form

.60

anti-friction bearings in the slot 44, are se-

cured to the shipper-rods 45, 46, which have

~ bearings transversely in the frame and carry

.t their ends the belt-shifters or fingers 47
and 47/, respectively. By

this construetion

and arrangement of shifting-mechanism, 1t

will be seen that motion imparted to the slid-
ing block L through contact therewith of the

‘dogs 10 and 11, in either the forward, or re-

teeth of |

09 1 turn movement of the bed or table 3, will be

be transmitted, through the medium of the

ing-plate 43,

lever 41, to the sliding-plate 49 moving 1t
sither backward or forward in the same di-
rection that the table is moving; and theslid-

44 and the sliding block secured to the ship-

‘per rods moving in said slot, will move the

| shipp

or-rods transversely, inward or outward,

‘together with the shifters 47 and 47" which

will shift the belt from one set of pulleys to

the pulleys driven in the reverse direction,

“in, and

thus immediately imparting a reverse move-
ment to the train of gearingin mesh with the
main-shaft 12 and rack 31 upon the table
which will move said table inan opposite. di-
rection. Mounted in thesliding block L upon
the frame is a spring-econtrolled rod or plun-

ger 38, which extendsthrough bearings there-
has a nut 39 at oneend and a head 37

=

“at its opposite end to limit its reciproecating
-movement.

A spiral spring 40 around said

‘rod and bearing against the head 37 and in-

ner wall of the block L tends to retain the

bolt in an outward position, orin the position

‘shown in TFig. 7, the function of which will
be hereinafter more fully explained. Formec

upon, or secured to the underside of theslid-

ing block L, is a projecting catch 33”, which,
‘in the forward position of the bed, and dur-
‘ing the operation of cutting the roll, 18 en-

oaged bya eateh 327

‘at 35 upon the frame of the machine.

upon the rearwardly pro-
jecting arm of a bell-erank lever 34 fulerumed

“catch upon the lever-arm is normally held in

engagement with the catch u pon the sliding

bloek L by a spring secured at one end to the
frame and at its other end te a projeetion

upon the lever, as shown in Fig. 2. DBy ref-
orence to said Fig. 2, it will be seen that the

‘spring-controlled rod 38 is projected forward

‘with its head 39 abutting against the rear

end of the sliding block, and that the upward-
ly projecting arm of the bell-crank is thrown

forward and theeateh upon the arm 34’ there-

of is in engagement with the cateh upon said

block L. When th@ table 3 is near the rear
“end of its stroke, as shown in Fig. 3, a pro-

 jection upon the dog 10, seeured to the table
' as before described, will, after the spring-con-

trolled rod 38 has been pressed backward al-

most the entire extent of its rearward move-

‘ment by the dog 10, abut against the upwardly

projecting arm of lever34 and throw thecatch

“upon arm 34’ out of engagement with catch

. 33’ upon the sliding-bloek L, which block be-

‘ing thus released is immediately driven back-

| ward by reason of the stress of the spring,

thereby giving a quick impulse to the lever

41in connection with the plate43,and through
the medium of the shipper-rods, quickly shift-

ing the belts and obtaining an immediate re-
verse movement of the table 3. The dog 11
will, on the return movement of the table, at
the proper time, or when near the extreme

i{ end of its stroke, come in contact with the

rear end of the sliding block L which earries

through the medium of the slot

The
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said sliding block L forward toits former po- | port for, and permits the said traversing-bar
sition, allowing the catch thereon to override | to be adjusted and secured in the adjusted
the catch upon the arm 34’ of the lever 84. | position at any inclination with relation to a vo
The catches, after passing each other, are in- | horizontal line drawn longitudinally through
5 terlocked through the medium of the spring | the center of the table 3, and axis of the roll
at the lower end of the lever which prevents | A to be operated upon, such adjustment regu-
the accidental shifting of said block during | lating, as will be hereinafter more fully ex-
- the backward movement of the table, or while.| plained, the transverse reciprocation of the 75
the roll is being operated upon. | worm 71, and consequently the rotation of =
10 Mechamism for rotaling the roll—As a | the worm-wheel 57 and roll A which deter- -
means forimpartingthe requisiterotary move- | mines the extent of inclination or pitch of
ment to the roll A, the sliding table has ad- | the grooves formed in the roll by the cutters.
Justably secured to it near its rear end, a block | The sides of the over-reaching arm I, and the 8o
D, of any suitable construction, having a hori- | traversing-bar E near the point of their piv-
15 zontal bearing 8 formed therein, in which is | otal connection will preferably be curved as
- supported the hub of a worm-wheel 57, through | shown in Fig. 1, the radious being concentric
which extends the splined-shaft 7 which iscon- | to the axial center of the connection. Formed _
nected atits forward end to therevolving head | upon said curved portions are graduating 8g
6 that supports one end of the arbors of theroll | marks to register,one with the other, by means
20 Aasbeforedescribed. Secured tothe rearface | of which the operation of adjusting the bar
of the block B by means of screws 67’ and 68’ | to the desired inclination to produce the requi-
or equivalents, are two guide-plates 67 and 68, | site rotary movement of the roll and a given
see IFig. 6, which receive between them a trav- | pitch to the grooves to be formed therein, is go -
erser or sliding-head 69, having at its endsop- | greatly facilitated. It will be observed, by
‘25 positely projecting bearings 70 and 70’ which | reference to the drawings, that as the table
supports the journals of a worm or secrew 71. { that supports the roll is moved backward,
This worm is held against longitudinal move- | the block 102 (being, we will assume, in the
-ment within ifs bearings by a shoulder 72 at | position-in the traversing-bar E shown in Fig. 95
~one end, and a collar, or nut and washer 73 at | 2,) will travel, in consequence of the inclinsa-
3o itsopposite end. Thethreads of the wormare | tion of said bar, longitudinally, but at an an-
in mesh with the teeth of, and impart a ro- | gle to the line of movement of the bed, which
tary movement to the worm - wheel 57, and, | willimpartatransverse movementto the trav-
through the medium of the splined-shaft 7, | erserorsliding head 69in the guides upon the 1oo
rotates the roll A,as will be hereinafter more | supporting-block D, together with worm 7 1, |
35 fully described. This worm has an extension | which being in mesh with the worm-wheel 57
or shaft 74 with longitudinal splines thereon, | rotates said wheel, together with its splined
- extending through grooves in a collar jour- | shaft 7, and through itimparts a rotary move-
naled, and free to rotate, in a bearing 77, se- | ment to the roll A. The worm 1in this oper- 103
- cured to the block D, said construction and | ation acts as a rack to impart movement to
40 arrangementof the worm permitling a rotary | the worm-wheel. To change the pitch of the
and longitudinal movement to be imparted | groove to be cut in the roll, it is simply neec-
thereto, as will be hereinafter more fully ex- | essary to loosen the nut upon the stud 109 in
- plained. The traverser or sliding -head 69 [ the radial bearing 105 at the extreme rear 1ro
will preferably have a laterally-projecting | end of the over-hangingarm F, and turn said
45 hood 100 which overhangs the worm 71, and | bar upon its axis to the proper degree of in-
formed upon said hood, centrally between its | clination (which can be determined by the
ends, and vertically central with relation to | indication marks) to insure a greater or less
- the axis of the worm, is an upwardly project- | transverse reciprocation to the traverser-as ri 5
ing boss 101, which receives the serew-thread- | the bloek 102 which being seated -in- the
50 ed lower end of a stud or block 102, that has | groove 103 in the bar E, and connected with
a sliding bearing at its upper end in a longi- | the said traverser, limits the backward and
tudinal groove 103 formed in the lower face | forward movement of the worm:connected
~of a traversing-bar H. This traversing-bar | with the traverser as before described, and 120
~ is pivotally-supported at its center in a bear- | consequently limits the extent of the revolu- -
55 ing near the end of the overhanging, rear- | tion of the worm-wheel shaft and roll A in a
wardly-projecting arm F which is bolted to, | degree proportionate to the movement of the
- and supported upon pillars G, H, or uprights | traverser. . . _ -
- near the center of the frame B, as shown in Spacing-mechanism.—The spacing mech- 125
the drawings. Formed in the end of the | anism for imparting an intermittent rotary
6o overhanging arm I is a radial slot 105 which | movementtothe roll A, comprises,essentially,
forms a bearing for the stud 109 which ex-| a ratchet-wheel 76 keyed to the collar or rev-
tends through the traversing-bar in the rear { oluble bearing 75 splined to the end of the
of its central support, which stud 109 is se- | worm-shaft 74, as shown in Fig. 6; a pawl 83 1 30
cured in the bearing-slot 105 by a nut. .This | in engagement with said ratchet-wheel, and
65 connection between the traversing-bar and | pivoted to the end of an arm 83/, secured to
- overreaching arm It at one side of the piv-| the hub of a pinion 81, loosely mounted upon
~otal connection, forms a supplemental sup- | said bearing 75, and a sector or toothed seg-




~ from the incline it returns to its normal po-
sition which automatieally rotates the pinion

20

20

4

for spacing.

ment 80 pivotally mounted upon a shatt or

stud 84 fixedly secured to a support upon the
block D or table of the machine. Secured to

the hub 86’ of the sector, is a sector-lever 86
having at its free end a stud upon which 18
mounted a friction-roller 87, which, as the ta-

ble 3 is moved forward rises upon theincline
or cam-face 65 of a plate 05’ bolted to the
frame. The said cam-face moves the lever
36 upward and the sector on its axis toward
the front of the machine, and, through the

medium of the pinion 81, carries the pawl

83 around and imparts a rotary movement to

the ratchet with which itis engaged, thereby |

revolving the shaft 74 the requisite distance

backward movement of the table, is released

81 and allows the pawl to take up another po-
sition upon the ratchetready to turn it when

the lever again acts by riding up the incline.

The outer end of the hub 86 is of sufficient

internal area to permit the insertion of the
spiral spring 88, which has a bearing at one .
end in the shaft 84, and at its opp
in a-cap 89, herein shown as secured to the
hub bya serew 90. The tension of thisspring
normally retains the sector 80 in the position
shown in Fig. 3, until the roller 87 upon the

osite end,

sector-lever comes in contact with the in-

When the lever 86, through the

1 the usual manner.

clined face 65 of the plate 65, when the tension

35

4c

. and timed, in its movements, with relation to
the other actuating parts of the machine,
that it acts intermittently to rotate the roll
the desired distance, said movement taking
place only at the time the roll stops in its

55

6o

" The roll or piece to be operated u pon is placed

throw thereof.

‘of the spring is overcome by the leverage, and
the sector allowed to partially rotate on 1fs
axis. Fixed to the shaft 84 isa stop-arm 115

and upon the lever 86 is a stop-screw 112,
which, in the movementof said lever contacts
with the said stop-arm and regulates- the

and stop-arm, the throw of the lever 36 and

its sector 80, may be quickly adjusted, which
-adjustment will gage the distance between.
grooves upon the roll, as it limits the inter-
mittent rotary

movement of said roll. DBoth
the stop-arm 113, and sector-lever &7, will

preferably be secured, one to the shaft, and
the other to the hub of the sector in such

manner that they may be adjusted as may
be desired relatively toeachother. Thespac-
ing - mechanism 1s S0 construeted, arranged,

forward movement and just prior to the be-

ginning of the cutting of the groove, at which

fime the devices hereinbefore described, for
giving a continuous rotation to the roll, as
the table-travels backward and forward, are

at rest. |
The operation of the machineisasfollows:—

with its shaft or arborin the bearings 4, 5, and
accurately centered by the eenter-points upon

‘the tail-stock and revolving head, the for-

ward end of the shaft being-made fast to the

By this arrangement of stop |

|
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revolving head by a dog or fastening piece in
1 The -carriage is then
brought to its extreme forward position, as

shown in Fig. 2, and the traversing-bar E.1s
set to the proper degree of ineclination with

relation to the overhanging arm I and center
of movement of thetable to secure the proper
rotation of the roll The tool is then set to
take a slight seraping cut upon the roll, which
roll is run backward to the complete énd of
its stroke. The roll is then brought back to
its first position and turned a one-half revo-
lation or one hundred and eighty degrees,
(which may be accurately determined by suit-
able pointers or marks upon the worm-gear
mechanism) which revolution will bring it in
exact position to match the center line of the
cutting-tool. This slight cut is then used as
a gage whereby the other cutting-tool may be
set which permits the tools to produce two
cuts or corrugations diametrically opposite,
which grooves, when the roll is reversed, will
be symmelrically correct with respect to each
cutting tool; that is,—the corrugations will

70

75

80

QO

come out as perfectas they would if only one

tool were used, thus facilitating the work. By
supporting the traversing-bar K to and under
an overhanging arm secured to the frame of
the machine and above the work-carrying
parts, and supporting thesliding head which
carries the worm that imparts a rotary move-
ment to the shaft and roll to be operated
upon, the lateral strain is equalized and the

vibration of the shaft and roll, due to the

lateral pressure of the cutters upon the roll,

25

100

is materially reduced, if not entirelyobviated;
this is a great desideratum, as it insures an

evenness and uniformity of cutting practi-
cally impossible with machines having no sup-
port for the upper parts of the carriage or de-
vices which control the rotary movement of
the roll being operated upon. - |

Having thus described our invention, we
claim— '

1. In a roll grooving machine, the combina-
tion with the main framework and with the

105

11O

work-carrying table sliding thereon, of an

overhanging-arm, a traversing-bar pivotally
supported and adjustably-secured toand un-
der said arm, the work-actuating shaft car-

115

ried on the table, the worm-wheel on said

shaft, the sliding worm engaging said worm-
wheel, means for sliding the worm by en-

I20

cagement with the traversing bar,and means |

for intermittently revolving the worm, sub-

stantially as described.

2. In a roll grooving machine, the combina-
tion with the main-frame having the side pil-
lars, and with the tablesliding on said frame,
of an overhanging arm secured topillarsand
extending rearwardly therefrom, the travers-
ing-bar pivoted to and under sald arm, the
work-actuating shaft and mechanism for ro-
tating said shaft supported between the trav-
ersing-bar and table and in engagement with
said bar andshaft,substantially as described.

3. In a roll grooving machine, the combina-

125

130
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tion with the frame B, the sliding table 3
thereon and work-operating shaft 7, of an
overhanging-arm secured to the frame hav-
Ing a bearing for pivotally supporting a trav-

ersing-bar and having the radially slotted

bearing 105, the grooved traversing-bar E

pivoted to said overhanging-arm and having

adjustable connection with the bearing 105,
and mechanism, substantially as described,
interposed between the bar E and table 3 and
having a sliding connection with the bar E
and shaft 7, all constructed and arranged
substantially as described to impart a rotary

- movement to said shaft, substantially asand
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for the purpose specified. |

4. In a roll grooving machine, the combina-
tion with the frame B, sliding table 3 and
over-reaching arm I supported upon pillars
or uprights secured to the frame B, of the

slotted traversing-bar E pivotally and adjust-

ably secured to the under side of the arm F:
the block D having the bearing 8 therein;
the worm-wheel 57, the hub of which is sup-

‘ported.in the bearing 8; the splined shaft 7

supported insaid hub; the worm 71 supported
In bearings upon the traverser or sliding

‘block 69 supported in slides upon a block D

a stud or block 102 secured to the said trav-
erser as shown and having a sliding bearing
in the groove in the traversing-bar, arran oged

~as deseribed to impart a rotary motion to the

shaft 7, and mechanism connected with the
shaft 74 and table to impart an intermittent
rotary movement to theshaft 7 2and connected

roll, all substantially as, and for the purpose

described. | , _ _ .
5. In a roll grooving machine, the combina-
tion with the frame B and sliding table there-

- on,of the overhanging arm F; theslotted trayv-
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ersing-bar pivotally and adjustably secured
thereto; the block D secured to the bed, the

splined shaft 7 having a worm-wheel thereon
supported in a bearing in the block D; the !

worm 71 supported in bearings in the trav-
erser 69 sliding in guides transversely se-
cured to the block Dj the sliding econnection
102 between the traversing-bar and trav-
erser, and a pawl and ratchet mechanism se-

cured to the end of the worm-shaft 74, and

the devices to impart an intermittent rotary
motion to the ratchet and worm-shaft, sub-

stantially as, and for the purpose described.
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6. In a roll grooving machine, the combina- |

tion with the frame B, sliding table 3 and the
transverse worm-shaft, arranged as deseribed,
of a mechanism to impart an intermittent ro-
tary  movement to said shaft, comprising a
spring-actuated toothed sector pivotally-se-
cured to a stud or shaft fixed to the table; a
pinion loosely mounted upon a sleevesecured
to the worm-shaft in mesh with said sector;
a pawl supported upon an arm fixed to the

‘sald pinion; a ratchet-wheel fixed to the

sleeve secured to the said worm-shaft and en-
gaged by said pawl; a lever secured to, or
forming a part of, the sector, and a plate se-

J

cured to the frame having an inclined faceto |

ift the sector-lever and impart a rotary mo- '

tion to the worm-shaft, substantially as de-

seribed. .
7. The combination with the pinion 81 and

with a ratchet- mechanism secured to the

worm - shaft, of the toothed sector loosely
mounted upon a shaft secured to the table and
having a spiral-spring secured at one end to
the sector and at its other end to the shaft 34,
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and adapted to impart a return movement to

the sector after it has been turned to rotfate
the shaft 74, substantially as and for the pur-
pose described. -

8. In a roll-grooving machine, the combi-
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nation with the main frame-work, and with -

‘the work -carrying table sliding thereon, of

the overhanging arm, the traversing-bar sup-
ported under said overhanging arm and ad-

| justable thereon, the work-actuating shaft

carried on the table, the worm-wheel on said
shaft, the sliding worm engaging said worm-

wheel, means for sliding the worm by engage-

ment with said traversing-bar, and means for

intermittently revolving the worm, substan-

tially as described. : -

9. In a roll-grooving-machine, the combi-

nation with the main frame and the work-
carrying-table sliding thereon, aud with the
work-actuating-shaft, of the overhanging-
arm, the grooved traversing-bar pivotally and
adjustably secured to said overhanging-arm,
and mechanism intermediate to said trav-
ersing-barand work-actuating-shaft, adapted
for rotating said shaft at varying speeds, and
mechanism for reciprocating the table, sub-

| stantially as and for the purpose described.

10. In a roll-grooving-machine, the combi-
nation with the main framework and the
work-carrying-table sliding thereon,and with
the work-actuating-shaft, of the overhanging
arm, the traversing-bar pivotally supported

go
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under said arm and adjustably secured there-

to,intermediate mechanism movably connect-
ed with said traversing-bar and work-holding-
shaft adapted for imparting a continuous ro-
tary movement to said shaft during the lon-
gitudinal reciprocation of the table, for the
purpose of forming grooves of uniform piteh
in parallel lines, and independent operable
mechanism in connection with the shaft-turn-
ing-mechanism aforesaid, and with the slid-
ing table for intermittently rotating the work-
holding-shaft for spacing the grooves formed

in the work, substantially as deseribed.

11. In a roll-grooving-machine, the combi-
nation with the main framework and the

work-carrying-table sliding thereon, of an

actuating-shaftjournaled insuitable bearings
and having a driving-wheel thereon, a trav-
ersing-bar pivotally and adjustably sapport-
ed above said shaft, a rack intermediate to
sald traversing-bar and driving-wheel, and in
position for rotating said shaft during the re-
ciprocations of the table, all substantially as
and for the purpose described.

12. In a roll-grooving-machine, the combi-
nation with the table slidingupon the frame-

ITO
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work, and with the mechanism for imparting I

longitudinal movement to said table, of a lon-
situdinally movable work-actuating shaft
having a driving-wheel thereon and support-
ed in suitable bearings; an adjustable trav-
“ersing-bar pivoted above said shaft with its
pivotal point in alignment therewith, a worm
intermediate to and movably connected with
said wheel and traversing bar, and supported
in bearings so as to have longitudinal move-
ment transverse to the axis of the shaft, sub-
stantially as and for the purpose described.
18. In a roll-grooving-machine, the combi-
‘nation with the main framework, and the ta-
ble sliding thereon, of a work-actuating-shaft
journaled in bearings so as to permit of lon-
oitudinal adjustment, and having a driving-

wheel thereon, a traversing-bar adjustably |

carried by an overhanging arm above said
shaft; a worm-rack intermediate to,and mov-
ably connected with, said driving-wheel and
traversing -bar, and capable of movement
transverse to the axis of said shaft and lon-
oitudinally of said traversing-bar, for con-
tinuously rotating said shaft, substantially

20

as described, and mechanism connected with

the shaft of said worm-rack, in position for

engagement with the main frame of the ma-

chine for independently and intermittently

for the purpose described. .
FRANCIS A. PRATT.
JOHN JOHNSTON.
Witnesses: |
Francis H. RICHARDS,
J. E. SPALDING.

' rotating said worm-rack, substantially asand 30
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