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To all whom it may concern.:

Be it known that we, JAMES CHARLES PoT-
TER and JouN J OHNSTO\I of Pawtueket, in
the county of Providence and State of RhOde
Island, have invented a new and-useful Im-
provementin Shaping-Machines;and we here-
by declare that the following is a full, clear,
and exact description of the same, reference
being had to the aeccompanying drawings;
forming part of this specification.

This invention has referenceto animprove-
ment in the class of metal-working machines
in which the cutting-tool is made to recipro-
cate over the work to cut and shape the same
while the work is held in a fixed position.

The object of thisinvention is'to make the
operation of the machine in cutting and shap-
ing the work to the desired form more auto-
matic and secure greater aceuracy and uni-
formity in the work.

The invention consists in the peculiar and
novel construction and the arrangement of the
parts whereby the work is adjusted and the
operation of the cutter controlled, as will be
more fully set forth hereinafter.

Figure 11is a front view of our 1mp10ved
Fig. 2 is a side view of the same.
Fig. 3 is a plfm or top view, on an enlarged
scale, of the head of the reciprocating tool
carriage. Fig. 4 is a vertical sectional view
of the head Fig.5isalongitudinal sectional
view of the device for clamping the head-ar-
bor, and Fig. 6 is a transverse section of the
same. Fig. 7 is a transverse secbion of the
tool-carriage on the line A A of Fig. 2, show-
ing the mechanism for arresting the feed of
the cutter. Fig. 8isa transverse section of
the reciprocating tool-carriageon the line B B
of Fig. 2, showing the mechanism for auto-
matically r e@ulatmcr the feed of the cutting-
tool. Fig. 9 is a sectional view of the pawl
and ratchet automatically operating the feed-
spindle. Fig.101isa detail view of the pawl
and ratchet. Fig. 11 is a perspective view of
the cam-pin shown in Fig. 8. Fig. 12is a sec-
tional view of the rotatable work-bed. Fig.
13 is a sectional view of the work-bed-adjust-
ing mechanism.

Slmilau marks of reference indicate corre-
sponding parts in all the figures.

In the drawings, a indicates a strong, pref-

erably hollow,box of rectangular form having
the base @, at its upper end the ways ¢ and
at one of its vertical sides the ways o, form-
ing the standard or support of the machine.
The carriage a'is secured to and slides on the
vertical ways a® It is provided with ways
and with the leading-screw ¢®. The screw-
post af supports the carriage a* from below.
The work-holder ¢ has two faces at right an-
gles to each other, grooved for the insertion of
clamps to secure the work. The work-holder
&’ is supported on the eylindrical trunnion af,
on which the work-holder may be turned and
adjusted. The head o’ serves to clamp and
hold the work-holderin the adjusted posmon
This head «® is secured to the base ¢! of the
¢ylindrical trunnion by the screw-rod ', and
the base a™ is provided with ways shdlncr in
the ways of the carriage a* and with the nut
a'®, which engages with the leading-serew a’.
The head o’ is held- against 1otat10n prefer-
ably by a pin a%, as is sshown in Fig. 12, and
the work-holder may be secured bya rod att,
screw-threaded at one end and extendmw
through the work-holderintoaholein the base
a', as is indicated in broken lines in Fig. 12.
A portion or the whole of the circumference
of the head ¢® may be graduated and a zero-
mark placed on the end of the work-holder
near the index, as shown in Fig. 1, so that the
work-holder may be accurately adjusted to
any desired position and the beds of the same
inclined to any desired angle.
The vertical adjustment of the carriage a4
and with it of the work-holder and the work
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we prefer to do by power, and to thisend the :

nut o, engaging with the screw-post a® and
resting on an annular rim formed in or rest-
ing on the base ¢, is provided with a bevel-
gear, the pinion of which engages with the
beveled pinion a'f, secured to the end of the
shaft a'”. The bevel-gears-a'® and o' are
loose on the shaft a'” and are in engagement
with the bevel-gear a®, secured to one end of
the shaft and to the other end of which the
pulley ¢* is secured. The double clutch a*
is connected by a spline to the shaft a'%, so
as to rotate with the same, and may be con-
nected with either the bevel-gears a* or o',
The hand-lever a® is connected with the
double cluteh ¢® by means of a rock-shaft and
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an arm,so that by moving the hand-lever be-
tween the two stops (shown in TFig. 2) the
clutch may be connected with one or the
other of the bevel-gears a'®and o', and power
being applied to the pulley ¢* by meansofa
belt (indicated in broken lines in Fig. 2) the
nut ¢®® may be turned to raise the carriage
a* or lower the same.

Power is applied to the machine through
the cone-pulley D, driven by means of a belt.
On the shaft of this cone-pulley is a pinion-
gear which engages with a large gear b, on
which is a crank-pin secured to an eccentric
disk carried by the larger gear b’, so that the
crank-pin can be adjusted with reference to
the axis of rotation of the larger gear. The
crank-pin engages with a slot in an arm piv-
otally secured at its lower end to the stand-
ard and connected at its upper end with the
reciprocating tool-carriage ¢, as is indicated
in broken lines in Fig. 2. On the end of the
shaft forming the axial support of the larger

gear ' is secured the slide 0%, in which isad-

justably secured one end of the connecting-
rod 0%, which is secured adjustably near the
other end of the pawl-lever 0% the pawl of
which engages with the gear secured to the
leading-screw o’ and operates the leading-
screw to feed the work laterally at each stroke
of the tool in the usual manner. The recip-
roecating mechanism is secured adjustably to

the reciprocating tool-carriage by means of |

the elamping-lever ¢’ in the manner usual
with this class of machines.

The end of the reciprocating tool-carriage
¢, to which the tool-holder is secured, is pro-
vided with the annular flange ¢®, surrounding
a socket in which the boss ¢ of the tool-frame
ct ig pivotally supported and on which the
tool-frame may be turned to any desired an-
gle. The peripheral surface of the tool-frame
¢t is provided with the graduations ¢f, and
the corresponding surface of the annular
flange ¢? with a zero-mark. The tool-frame ¢*
supports the serew-spindle ¢5, the upper end
of which is provided with the hand-crank ¢,
by whieh the screw-spindie is turned. The
lower end of the screw-spindle ¢ has the
bevel-gear ¢® secured to it, and this bevel-
gear ¢® engages with the bevel-gear ¢® on the
gpindle ¢' part of which is screw-threaded
to form the worm ¢!, engaging with the worm-
wheel ¢, to the outer end of the shaft of
which the lever ¢® is secured. The stop c*
is adjustably secured in an annular groove
formed in the outer face of the journal-bear-
ing of the shaft of the worm-wheel ¢, as
shown in Fig. 7. When the lever ¢*® reaches
thestop ¢, its movementisarrested. On the
inner end of the spindle ¢'° the ratchet-wheel
¢¥ is secured. The pawl-arm c!®is loose on
the spindle ¢*. It hasasegmental gear which
engages with the serew-thread on the trans-
All of this
mechanism is shown on an enlarged secale in
Fig. 8.

The spindle ¢'” extends transversely to the

reciprocating tool-carriage and is supported
in asliding bearing. It is provided with the
serew ¢ and the long pinion ¢! The coiled
spring c* surrounds the spindle ¢'’. It bears
at one end on the bearing of the spindle and
at the other end on the end of the screw ¢'
The gear portion of the pawl-arm ¢'® engages
with the screw portion of the spindle. On
the opposite end of the pawl-arm ¢'®the spring-
pressed pawl ¢ is provided with a projeetion
extending through a slot, and this projec-
tion when it encounters the cam at the end of
the pin ¢ draws the spring-pressed pawl c*
backward and disengages the same from the
ratchet-wheel ¢'%, so that the spindle ¢!’ is free
to turn. The gear ¢® engages with the pin-
ion ¢ on the spindle ¢'. The gear ¢* is se-
cured to a shaft supported in a bearing which
has at its outer end the arm ¢* secured to it.
This arm is provided with the stop-pin ¢®,
which engages with the graduated holes in
the index ¢®. (Shown in Fig. 2.). The end of
the spindle ¢!” codperates with the cam-plate
¢¥, beveled at the opposite ends and adjust-
ably secured to the ways «?

‘When in operation, the spindle ¢'" is pushed
inward, when the end encounters the inclined
cam of the cam-plate ¢*%, compressing the
coiled spring ¢® and moving the pawl-arm c'°
upward, thereby releasing the pawl ¢ and
causing it to engage with the ratchet-wheel
e, As soon as the end of the spindle ¢!’
passes the cam-plate ¢*" in the return move-
ment the coiled spring ¢* forces the spindle
outward, and the serew c'®, acting as a rack
on the geared portion of the pawl-arm ¢', turns
the same, and as the pawl ¢* is now engaged
with the ratchet-wheel ¢, secured to the spin-
dle ¢¥, the spindle ¢' is turned and through
the same the screw-spindle ¢%, which, being
engaged by screw-thread engagement with
the tool-slide ¢, feeds the tool forward for
the next cut. To adjust the feed of the tool,
the spindle ¢!" is adjusted with reference to
the cam-plate ¢* by moving the arm c¢* and
placing the stop-pin ¢® into the desired hole
in the index ¢*, and thereby turning, through
the gear ¢®, the spindle ¢ and the screw-
thread ¢'® on the geared portion of the pawl-
arm c's.

The sleeve ¥ forms the journal-bearing for
the spindle ¢. It is supported in the head
of the reciproeating tool-carriage ¢ with a slid-
ing fit. The forward end extends through the
recessed trunnion of the tool-frame ¢* and is
provided with a shoulder. The trunnion of
the tool-frame ¢* may turn on or with the
sleeve when it is adjusted. To secure the
face of the tool-frame ¢* to the face of the an-
nular flange ¢, the forked cam c¥® is forced
against the inclines ¢*', formed on the sleeve
¢®, to draw the sleeve and the trunnion of the
tool-frame inward by the serew-threaded fol-
lower ¢®. :

On the tool-slide ¢* the tool-plate d is piv-
otally secured by the stud d' at the lower end.
The base d? of the tool-post 3 is pivotally se-
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cured at its upper end to the tool-plate d.
The upper part of the tool-plate d has a seg-
mental slot and is secured adjustably to the
tool-slide ¢*.

The crank eis secured to a shaft connected
by bevel-gears to the screw-spindle ¢/, which
connects with the clamp by.which the recip-
rocating tool-carriage is connected with the
operative mechanismin the usual manner, as
is indicated in Fig. 2.

By the construction of the machine, as here-
in shown and described, the tool when ad-
justed to the desired depth of cut is auto-
matieally fed at each reciprocation of the
tool-carriage, and when the desired depth is

reached the feed of the tool is antomatically

arrested, and as the pawl in the automatic
tool-controlling mechanism is drawn away
from the ratechet-wheel after each feed of the
tool the tool may be adjusted by hand in the
usual manner through the hand-crank ¢, op-
erating the screw-spindle c¢f. All the parts
adapted for adjustment are provided with
graduated indexes, so that they may be ad-
justed toany previously-aseertained position,
and duplicates of work may be produced suc-
cessively-or duplicates may be produced by
the adjustment of the parts used in the pro-
duction of similar work at a previous time.

Having thus desecribed our invention, we
claim as new and desire to secure by Letters
Patent—

1. In a shaping-wachine, the combination

" with the standard, the vertical ways on the
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standard, and the carriage provided with the

leading-screw, of a eylindrical trunnion sup-
b= )

ported at one end on the carriage and con-
nected with theleading-screw, and a eylinder
inclosing a trunnion having a flat bed pro-
vided with clamping-grooves, whereby the
work may be secured to the bed and adjusted
on the trunnion, as described.

2. In a machine of the nature described, a
work-support consisting of a eylindrical trun-
nion secured at one end to a part of the ma-
chine and a cylinder inclosing a trunnion
having a flat bed provided with clamping-
grooves; whereby the work may be secured
to the bed and a«husted on the tlunmon, as
described.

3. In a machine of the nature herein de-
seribed, a work-support consisting of a cylin-
drical trunnion secured at one end to a part
of the machine, and a cylinder inclosing a
trunnion having a flat bed provided with
clamping-grooves; whereby the work may be
secured to the bed and adjusted to the de-
sired angle on the trunnion, as described.

4. In a shaping-m achlne, a work-support
consisting of a eylindrical trunnion supported
at one end on a part of the machine, a cylin-
der inelosing the trunnion and rotatably sup-
ported on the same, a work holder or bed on
the eylinder, a clamping device, and a gradu-
ated index; whereby the work-support may
be adjusted to the required angle and secured
to the trunnion, as deseribed.

5. In a shaping-machine, the combination
with the standard, the extended base of the
standard, and the vertical ways on the stand-
ard, of a carriage sliding on the vertical ways
and provided with horizontal ways, a trun-
nion supported at one end on the carriage, a
cylinder inclosing the trunnion and rotatably
supported on. the same, a work-holding bed
on the eyhnder a screw-post extending from
the carriage through the base of the standmd
a nub prowded with a beveled gear inscrew-
thread engagement with the serew-posb and
supported on the base, and mechanism, sub-
stantially as described, whereby the nut is
operated to raise or lower the work-holder, as
described.

6. In a shaping-machine, the combination
with the reciprocating tool-carriage, the tool-
slide, and the serew-spindle by which the cut
of the tool is adjusted, of a spindle provided
with a worm, bevel-gearsconnecting the spin-
dle with the screw-spindle, a worm-gear en-
caging with the worm on the spindle, an arm
on the shaft of the worm-gear, and an adjust-
able stop, whereby the cut of the tool is lim-
ited to a predetermined point, as desecribed.

7. In a shaping-inachine, the combination
with 1he reciprocating tool-carriage, an annu-
lar flange on the tool-carriage, the tool-frame,
and a projecting boss on the tool-frame, of a
sleeve having a projecting, annular shoulder
bearing on the boss of the tool-frame, an in-
dex on the marginalsurface of the tool-frame,
azero-mark on the marginal surface of the an-
nular surfaceof the annular flange on the end
of the reciprocating tool-carriage, and a lock-
ing-wedge bearing on the inclined surfaces on
thesleeve; whereby the tool-frame may be ad-
justed to the desired angle and secured by the
locking-wedge, as described.

8. In a shaping-machine, the combination

with the reciprocating tool-carriage ¢, the an-.

nular flange ¢?, the tool-frame ¢*, and the re-
cessed boss ¢ on the tool-frame ct, of the
sleeve ¢¥, the inclines ¢3 on the sleeve, the
forked cam ¢*, and the serew-threaded fol-
lower ¢%, whereby the tool - frame may be
turned and adjusted to the desired angle and
held in the adjusted position by drawing the
annular face of the tool-frame against the face
of the annular flangeon the end of the 1e01p-
rocating tool-carriage, as deseribed.

9. In a shaping- machme, the combination
with the reciprocating tool-carriage, the tool-
frame, the tool-slide, and the screw-spindle
in the tool-frame, said screw-spindle being
in screw-threaded engagement with the tool-
slide, of a spring-pressed spindle extending
transversely to the reciprocating tool- car-
riage, a cam-plate adjustably secured to the
ways at one side of the reciprocating tool-car-
riage, and mechanism, substantially as de-
sceribed, for transmitting the movement of the
transversely, spring-pressed spindle to the
serew-spindle in the tool-frame, whereby the
reciprotation of the tool-carriage causes the
cam to slide the transversely, spring-pressed
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spindle in its supports and operate the screw-
spindle in the tool-frame to advance the tool
automatically for each successive cut, as de-
scribed.

10. In ashaping-machine, the combination
with the reciprocating tool-carriage and a
cam-plate secured to a fixed part of the ma-
chine on one side of the tool-carriage, of a
spring-pressed spindle, the screw-spindle in
the tool-frame, and mechanism intermediate
the spring-pressed spindle and the screw-
spindle, whereby the screw-spindle is auto-
matically operated at each reciprocation of
the tool-carriage, as described.

11. Ina shaping-machine, the combination

with the reciprocating tool-carriage, a cam-’

plate secured to a fixed part of the machine,
a spindle codperating with the cam-plate, the
screw-spindle controlling the feeding of the
tool, and mechanism intermediate the spindle
codperating with the cam-plateand thescrew-
spindle, of a pinion, and a serew-thread on
the gpindle codperating with the cam-plate, a
gear engaging with the pinion on the spindle,
an arm on the shaft of the gear, and an ad-
justable stop, whereby the relation of the
spindle to the cam may be adjusted and the
depth of each cut of the tool regulated, as de-
scribed.

12. In a shaping-machine, the combination
with the reciprocating tool-carriage c,the cam-
plate ¢¥, and the screw-spindle ¢f controlling
the feed of the tool, of a spring-pressed spin-
dle c'%, the serew-thread ¢'® on the spindle, the
spindle c!®, gears connecting the spindle ¢
with the screw-spindle ¢ the pawl-arm c®
having agear-section.engaging with the screw
¢, and the ratchet-wheel ¢ secured to the
spindle ¢, whereby, at eachreciprocation of
the tool-carriage, the screw-spindle is auto-
matically operated to feed the tool, as de-
seribed.

13. In a shaping-machine, the combination
with the reciprocating tool-carriage ¢,the cam-
plate ¢¥, and the spindle c?, of the pinion ¢
on the spindle, the gear ¢, engaging with the
spindle, the shaftof the gearc®, the arm ¢* on
the shaft, the stop-pin ¢® on the arm, and the
index ¢*, whereby the spindle ¢! is securely
held in the adjusted position to automatic-
ally feed the tool to the desired depth of cut,
as deseribed.

g

14. In an automatic, tool-feeding device of
a shaping-machine, the combination with the
reciprocating tool-carriage, a cam-plate ad-
justably secured to a fixed part on one side of
the carriage,and the spring-pressed, partially-
serew-threaded spindle ¢V, of the pawl-arm ¢'
provided witha gear engaging with the screw-
thread of the spindle, the spring-pressed pawl
¢® in the pawl-arm, the pin ¢* provided with
the cam at its end, and the ratchet-wheel ¢’
secured to the spindle ¢!, whereby the pawl
is withdrawn from the ratchet-wheel and the
tool may be adjusted by hand, as described.

15. In a shaping-machine, the combination
of the following instrumentalities: a verti-
cally, horizontally, and rotatably adjustable
work-support, a reciprocating tool-carriage,
a tool-frame having a screw-spindle for ad-
justing the tool pivotally supported on the re-
ciprocating tool-carriage, a clamping-sleeve
for securing the tool-frame to the reciprocat-
ing tool-carriage, and mechanism for operat-
ing the reciprocating tool-carriage, whereby
the work and the tool may be adjusted to the
desired angle and shaped, as described.

16. In a shaping-machine, the combination
of the following instrumentalities: a work-
support having capacity for vervical, horizon-
tal and rotatable adjustment, a reciprocating
tool-carriage, a tool-framehavinga graduated
index rotatably supported at the end of the
reciprocating tool-carriage, a clamping device
for securing the tool-frame in the adjusted po-
sition, a screw-spindle for adjusting the tool,
acam-plate,mechanism controlled by the cam-
plate for automatically operating the screw-
spindle, an automatic stop for limiting the
feed of the tool, an index and arm controlling
the feed of the tool at each reciprocation of
the tool-carriage, and mechanism, substan-
tially as deseribed, foractuating the operative
elements of the machine; whereby the ma-
chine is automatically eontrolled to produce
duplicates of the work for which itisadjusted,
as described. _

In witness whereof we have hereunto set
our hands.

JAMES CHARLES POTTER.
JOHN JOHNSTON.
Witnesses:
B. M. Simums,
J. A. MILLER, Jr.
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