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(No model.)

To all whom it may concern:
Bé itknown thatI, FREDERICK W. TAYLOR,

-of the city and county of Philadelphia, in’ the

State of Pennsylvania, have invented a cer-
tain new and useful Improvement in Feed
Mechanisms for the Cutting-Tools of Lathes,
Borma-Maehmes, dnd othe1 Machine- I‘ools,

- of whichimprovementthe following is a speci-
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fication.

-My invention relates to mechanisms em-
ployed in machine-tools—such as lathes, bor-
ing-mills, &e.—which are used for altering
the form and dimensions of pieces of metal,
wood, stone, and other materials, commonly
called “work,” to advance the cutting-tool
into the work while a portion of the material
composing the work is being removed Lhere-
from by the tool.

In general, the defects in feed mechamsms
heletofore employed may be stated, briefly,
to be due to the following causes: ﬁrst-,, the
elasticity of - the parts supporting the tool—
such as the tool-slide, saddle, cartiage, &c.;
second, the lost motion or play in the Jomts
of the parts supporting the tool; third, the
elasticity, deflection, and lost motion in the
parts affecting and controlling the “feed-
motions” of the tool and its support, as the
feed-screw, its nut and bearing, and those of
the hand-crank or the automatic operating-
connection of the tool-slide of an ordinary
engine -lathe; fourth, the tendency of the
pressure of the parts affecting feed-motion to
push the parts supporting the tool in one di-
rection, while the pressure of the work upon
the tool tends to force these parts in the op-
posite direction, and, fifth, the fact that the
pressure exerted upon feed mechanisms as
heretofore constructed in order to operate
them has been a variable one, its amount
being dependent upon the pressure between
the tool and the work.

My invention is designed to obviate the

-gbjections above indicated as obtaining in

feed mechanisms as heretofore constructed;
and its object, chiefly and generally, is to ef-
fect the production of an initial deflection in

"the part or parts and a taking up of lost mo-

tion from the joints of the mechanism con-
stituting .the tool-support prior to the en-
trance of the tool into the body of the work,

to produce this deflection substantially in
the same direction, as the resistance of the
work upon the tool when taking the cut
would- otherwise and subsequently deflect
and move the 'supporting parts; and as the
tool enters the work and in the resistance to
which the entrance subjects the tool, to com-
pensate for certain of the forces by which
deflection was initially effected. The de-

"signed result of mechanism so operating is

that from the moment of contact between
the tool and the work to the limit of the
range through which the tool is fed there
shall be but little, if any, disturbance of the
artificially pre -established deflection and
take-up.

The objects of my invention, stated more
specifically and in detail, are, first, to provide
an improved feed mechanism for the cut-
ting-tool of a machine which shall be free
from lost motion,and to thereby prevent the
chatter and irregular feeding due to such
cause; second, to provide an improved feed
mechanism for the cutting-tool of & machine
which shall cause .the tool-support to which
itis applied to deflect before the tool-has come
in contact with the work to approximately
the same extent and in the same direction
(as far as it is practicable to accomplish this
end.with one feed mechanism) as it (the tool-
support) would deflect after the tool is oper-

ating upon the work; third, to provide an im-:

proved feed mechanism forthe cutting-tool of
a machine which shall cause the 1ost motion
between the jointof the tool-support to which
it is attached and the part upon which this

tool-support moves to be taken up before the

tool has come in contact with the work to
approximately the same extent and in the
same direction (as far as it is practicable to
accomplish this end with the use of one feed
mechanism) as the lost motion would cause
the tool-support to vibrate or chatter after
the tool is operating upon the work; fourth,
to provide an improved feed mechanism for
the cutting-tool of a machine which shall
cause not only the tool-support or part to
which it is applied, but also one or more other
tool supports or parts which are mounted upon
it, or upon which it is mounted, to-deflect be-
fore the tool has come in contact with the
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work to approximately the same extent and
in the same direction (as far as it is praecti-
cable to accomplish this end with the use of
one feed mechanism) as they (the tool-sup-
ports) would deflect afterthe tool is operating
upon the work; fifth, to provide an improved
feed mechanism for the cutting-tool of a ma-
chine which shall cause the lost motion in
the joint of the tool-support upon which it
operates, as well as the lost motion in the
joints of other tool-supports upon which it is
mounted, or which are mounted upon it, to
be taken up before the tool has come in con-

tact with the work to approximately the same |

extent and in the same direction (as far as it

is practicable to accomplish this end with the-

use of one feed mechanism) as the tost mo-
tion would cause these tool-supports to vi-
brate or chafter after the tool is operating
upon the work; sixth, to provide two or more
feed mechanisms for the cutting-tool of a
machine which, acting at the same time upon
two or more of the parts which support the
too], shall cause not only the tool supports or
parts to which the feed mechanisms are di-
rectly applied, but also other tool supports or
parts mounted upon them, or upon which
they are mounted, to deflect hefore the tool
has come in contact with the work to ap-
proximately the same extent and in the same
direction as they would deflect after the tool
is operating upon the work; seventh, to pro-
vide two or more feed mechanisms for the
cutting-tool of a machine which, acting at
the same time upon two or more of the parts
which support the tool, shall eause not only
the lost motion of the joints of the tool-sup-
ports to which the feed mechanisms are di-
reetly applied, but also thelost motion in the
joints of the other tool supperts, or parts
mounted upon them, or upon which they are
mounted, to be taken up before the tool has
come in contact with the work to approxi-
mately the same extent and in the same di-
rection as the lost motion would cause these
parts to vibrate or chatter afterthe toolis op-
erating upon the work; eighth, to provide an
improved feed mechanism (whether it be
an automatic or a hand feed¥ in which the
power required to operate it shall be the
same, whether the feed be coarse or fine,
aud in which the power required to operate
the feed shall decrease with the increase
of the pressure of the work on the tool;
ninth, to provide an improved feed mech-
anism in which the power required to operate
the portion of the feed mechanismn which
regulates the rate of the feed, whether the
rate of the feed be regulated by hand or au-
tomatically, shall be a fraction only of the
power required to feed the tool, and, tenth, to
provide an improved feed mechanism for the
cutting-tool of a machine in which the frie-
tion of the various elements which constitute
the train of mechanism used for feeding shall

exert an advantageous instead of a disad-

vantageous action, in permitting the mem-
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bers of the train of feed mechanism to be
made relatively lighter than those of the or-
dinary feed-motions the farther they are lo-
cated from the cutting-tool.

My invention embodies as its leading char-
acteristic features two essential elenments,
which together constitute the feed mechan-
isms, and which, generally stated, are as fol-
lows: The first, which I term an “advancing
mechanism,” has for its function to maintain
throughout the period of operation of the
feed mechanism a continuous and approxi-
mately uniform pressure upon the slide or
part to which the feed mechanism is applied,
such pressure tending to cause the tooltoad-
vance in the direction in which it is desired
that it should feed. This advancing mech-
anism consists of a ram, preferably such as
the plunger or piston of a cylinder contain-
ing water, steam, or other gas or fluid under
controllable pressure, which ram transmits
such pressure, either direé¢tly or indirectly,
through a train of gearing or lever or series
of levers or other suitable means of trans-
mitting pressure, to the slide or part support-
ing the tool which it is desired to advance.

In licu of a pressure-actuated ram,asabove
specified, any of the well-known mechanisins
fer producing a substantially-constant thrust
upon and between a movable member and a
relatively-fixed abutment may be substituted
as mechanical equivalents.

Thesecond element of my invention, which
I term a “rate-governing mechanism,” and
whose leading features are a holdback screw
and nut, is provided to perform the function of
regulating the rate at which the tool is allowed
to advance or feed into the work. The strain
of the rate-governing mechanism may be said
to be, in general, in the opposite direction
from that of the advancing mechanism. The
rate-governing mechanism may consist either
of a train of gears or gearing, in combination
with a scerew, and is suseeptible of an infinite
variety of forms. It may be similar in all
respects to ordinary feed motions as hereto-
fore used, except that, instead of being used
to advance the tool by exerting a pressure
upon one of the slides supporting it, the rate-
governing mechanism acts in the manner of
an escapement, regulating the rate at which
the advancing mechanism, which acts in con-
junction with it, feeds the tool. If the feed
mechanism is to be attomatie, the rate of feed
would be governed by the relative propor-
tions of the gearing or screws, &e., of which
the rate-governing mechanism wascomposed.
If it were to be fed by hand, the rate of the feed
would be at the diseretion of the operator.

A special and marked difference is, how-
ever, to be noted between the ordinary feed
mechanism and the rate-governing mechan-
ism which forms one of the elements of my
invention—to wit, that, owing to the friction
of the parts of the ordinary feed mechanism,
only a small fraction of the power which is
used to drive the feed mechanism is trans-
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mitted to the slide or tool-support which it is:

desired to advance, the greater part of the
power being ordinarily absorbed in the frie-

tion of the parts of the feed mechanism, while

5 in the case of the rate-governing mechanism
the friction of the parts acts nsefully and ef-
fectively, instead of being a disadvantage, for
the reason that it diminishes the stress that
.would otherwise be induced upon the parts

o of the rate-governing mechanism, which are
more remote from the slide upon which it is

operating, thus allowing them to bhe much

lighter and less cumbersome than those of
the ordinary feed motion.

5 My invention, in general terms, consists,
first, in the combinatior of an advancing
mechanism and arate-governing mechanism,
which operate conjointly and simultaneously
upon the same slide or other partsupporting

0 the tool, the function of the advaneing mech-
anism being to exert a continuous and ap-
proximately uniform pressure upon the slide
in.the direction in which it is desired. that it
should be fed, and that of the rate-governing

'5 mechanism bheing either to entirely prevent
the advance of the slide by exerting an equal
pressure in the opposite direction upon the
slide or to regulate the rate at which the ad-
vancing meehamsm shall cause the slide sup-

10 -porting the tool to feed. Theresultant effect
of this combination of an advancing and rate-
governing mechanism is to take-up entirely
all lost motion in the-feed-motion before the
tool comes in contact with the work, and to

15 cause all of the parts of the feed-motion to
be sprung or deflected to their maximum ex-
tent before the tool comesin contact with the
work, thus avoiding chatter and irregularity
in the finish of the work and in the operation

to of feeding the tool due to these causes.

It consists, second, in so disposing the ad-
vancing mechanism and the rate-governing
‘mechanism with relation to the tool-support,
which they are intended to feed, that the

t5 combined pressure of the two mechanisms
shall tend to cause the tool-support todetlect
or spring (as far asis practicable with the use
of one feed mechanism) in the same direc-
tion and to approximately the same extent as

;o the pressure of the work on the tool would
cause it to deflect.

It consists, third, in so dlprSlDO’ the ad-
vancing meehamsm and the rate governing
. meehanism with relation to one another and
18" to the tool-support, which they are intended
~ to feed, that the combined pressure of the
-two mechanisms shall tend to cause the lost
motion of the joint of the tool-support, with
the part supporting it, to be taken up to ap-
jo proximately the same extent and in thesame
direction (as far as is practicable with the
use of one feed mechanism) as-the pressure
of the work upon the tool would cause this
lost motion to be taken up.

It consists, fourth, where two or more slides
or parts,-one mounted on the other, are used
in supporting the tool,-in arranging the ad-

35

vancing mechanism to operate upon one of
these slides or parts, while the rate-governing

‘mechanism is attached to and operates on

another of the slides or parts, insuch manner
that the combined strain of the advancing
and rate-governing mechanisms causes not
only the tool-support, whieh the two parts or
elements of the feed mechanismare intended
to feed, but also one or more of the slides or
parts mounted on this tool-support, to deflect
to approximately the same extent and in the
same direction (as far as is practicable with
the use of one feed mechanism) as the press-
ure of the work upon the tool would cause
them to deflect.

It consists, fifth, where two or more slides
or parts, one mounted on the other, are used
in supporting the tool, in arranging the ad-
vancing mechanism to operate on one of these
tool-supports, while the rate-governing mech-
anism is attached to or operates on another
of the tool-supports, in such manner that the
combined strain of the advancing and rate-
governing mechanisms causes the lost motion
to be taken up, not only of the joints of the
tool-support, which the feed mechanism is de-
signed to feed, but also the lost motion in the
joints of the other slides or parts for support-
ing the tool to be taken up to approximately
the same extent and in the same direction (as
far-as is practicable with the use of one feed
mechanism) as the pressure of the work upon
the tool would cause this lost motion to be
taken up.

In many cases the pressure of the work on-

the tool is in such a direetion that a single
feed mechanism acting on a tool-support can-
not be so applied as to ecause the tool-support
to deflect in the same direction that the press-
ure of the tool would cause it to deflect.
Further, although one feed mechanism can
be applied to a tool-support in such manner
as to take up the lost motion, not only of the
tool-support to which it is applied, but also
of the other slides or parts mounted upon it,
in one direetion, yet the pressure of the feed
mechanism upon the tool-supports (tending
to’ take up the lost motion in them) is not
always in the same direction as is that of the
work upon the tool, so that one feed mechan-
ism can only take up partof the detrimental
lost motion in the tool-supports. It there-
fore in many cases becomes necessary to have

two feed mechanisms acting conjointly upon
the supports of a tool at the same time, the
funetion of one of the feed mechanisms being
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merely to put the tool-supports under such a -

strain as to cause them to deflect in the de-
sired direction, and also to take up the lost
motion of the tool-support in that direction,
while the function of the second feed mech-
anism is not only to cause the tool-supports
to deflect in another direction and the lost

- motion to be taken up in that direction, but

also at the same time to feed the tool in the
direction: desired. In this case one of the

125
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ports under strain, but does not cause any of
them to advanee, while the other of the feed
mechanisms not only puts tlie tool-supports
under strain in a different direction from the
first, but also causes oneof them to advance,
and so effeets the feed of the tool.

The considerations above stated -velate to
the next feature of my improvement, consist-
ing, sixth, where two or more slides or parts
mounted one upon the other are used for
supporting a cutting-tool, in providing two
at least of the tool-supports with suitable ad-
vancing mechanisms which shall bring suf-

ficient pressure upon the supports to whieh

they are applied to cause them to feed in the
desired direction against the resistance of
the tool. Each of the advancing mechan-
isms should be provided with a rate-govern-
ing mechanism, which will regulate the rate
at whicl its advancing mechanism shall feed
the tool, and one at least of the two rate-gov-
erning mechanisms should be attached toand
pull or push against a different slide or part
from the one upon which its advancing mech-
anism operates. Each advancing mechanism,
with its accompanying rate-governing mech-
anism, should be so applied to the part sup-
porting the tool that their combined strain
will eause the lost motion to be taken up in
the joints of the tool-supports, and will cause
the parts supporting the tool to deflect to as
great or to a greater extent, if practicable,
than -the pressure of the tool would cause
them to deflect. By the proper application of
two advancing and two rate-governing mech-
anisms, as above referred to, at the same
time to the slides or parts: supporting the
tool all of the deflection and lost motion of
the parts supporting the tool may be taken
up before the tool comes in contact with the
work.

It consists, seventh, in providing as one of
the elements of the train of mechanism used
as a rate-governing mechanism a serew which
I designate as a “releasing - serew.” This
serew can be proportioned in either of two
ways, first, the angular pitch of the thread of
thescrew should be so steep and the collar or
bearing that receives the end-thrust of the
serew should be so proportioned that if the
screw be started to rotate a pressure cxerted
upon the nut which fits on the releasing-
serew in the direction of the axis of the screw
should almost but not quite cause it to con-
tinue to rotate; or, second, the angular pitch
of the thread of the serew should be so steep
and the collars or bearing that receives the
end-thrust of the serew should be so propor-
tioned that if a pressure be exerted upon the
nut which fits on the releasing-screw in the

direction of the axis of the screw it should .

just eause the screw to start to rotate even
when it is stationary orin a condition of rest.
A screw proportioned so as to fill either of
the above conditions and used as one of the
clements of a rate-governing mechanism I
shall calla “releasing-serew.” Asan equiva-

417,527

lent for this releasing-screw, there may be
substituted a worm of a steep angular pitch
or a spiral pinion of a steep angular pitch
working into a corresponding worm-wheel or
raek.

It consists, eighth, in providing a feed
mechanism for the cutting-tool of a machine
in which the power required to operate the
train of mechanism used for regulating the
rate of feed grows less and less, step by step,
proportionately to the distance from the cut-
ting-tool.

In the accompanying drawings, Figure 1 is
aplan or top view of a special horizontal bor-
ing-mill designed for turning tires of locomo-
tive or car wheels and provided with a feed
mechanism embodying iny invention; Fig. 2,
an end view; Fig. 3,a side view, a portion of
the feed mechanism being shown in section
at the line x « of Fig. 1; FFig. 4,a plan or top
view of a portion of a lathe embodying my
invention; IFig. 5, an end view of the same
with the bed in section; Ifig. 6, a side view, in
elevation, of ‘a portion of the same; Fig. 7, a
view in elevation and on an enlarged scale,
showing details of the feed mechanism; Fig.
8, a plan or top view of the same; IFig. 9, a
view, partly in elevation and partly in section,
illustrating a modification of the feed mech-
anism; Fig. 10, a plan view, partly in section,
illustrating another modification; Fig. 11, a
similar view illustrating a further modifica-
tion; and Fig. 12,aside view, in elevation, of
the same.

Referring to Figs. 1to 3, inclusive, the oper-
ative mechanism of the boring-mill to which
my invention is therein shown as applied is
mounted and supported upon a main frame
or body 1, upon which a table or face-plate 2
is fitted to be driven or caused to rotate by
any suitable driving mechanism. Fig. 1 shows
in dotted lines the teeth of a gear attached
to the outside of the table and serving to
drive the same. A tire4isshown asattached
to the table 2, so as to be rigidly supported
thereon in position for turning off its tread
by a cutting-tool 9. The cutting-tool in this
case consists of a broad cutter which extends
the full width of the partof thé tive which it
is desired to turn. This cutter is pressed, by
means of a wedge 12, which is drawn tight by
a screw 13, against a shoe 10, which 1s sup-
ported Ly the vertical tool-slide 7. 'This ver-
tical slide is supported and guided by aswing-
ing slide 5, which is supported and guided at
its outer end and upon the main body 1 of
the machine, and is held down thereon by the
clamps 8 and the bolts 14. Theentive slide 5
pivots or swings about the post 6§, around
which it fits and by which it is supported,
the post 6 being either integral with or at-
tached to the main frame or hed of the ma-
chine. :

In the feed mechanism which is used to
feed the tool against the tire the advancing
mechanism consists of a e¢ylinder 15, which is
adapted to be supplied with water or steam
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or other liquid or gas under pressure. The
cylinder 15 is mounted upon trunnions, the
upper one of which 16 is shown in the draw-
ings. These trunnions aresupported by and

s~abut against the elevated portions 17 of the

10

9

25

35

main frame. Properpipes and valves for sup-
plying the cylinder with the liquid or gas
under pressure are arranged so as to enable
the pressure of the liquid or gas-to be ex-
erted in forcing the piston toward eitherend
of the cylinder at the will of the operator of
the machine. The cylinder 15 is fitted with a
suitable piston secured upon a piston-rod 18,
the outer end of which is eoupled by a pair
of trannions 19 to the swinging slide 5.

The rate-governing mechanism is of the
following construction: A connecting link,
casting, or forging 21 is connected at one end
by aswinging joint to the vertical slide 7 at
a greater distance from the guiding-surface
of the vertical slide, which fits in the swing-
ing slide 3,than the distance of the tool from
said guiding-surface. The conuecting link,
casting, or forging 21 is provided with a
movable stop-block 22, which can be moved
into different positions along the connecting-
link and clamped fast thereto in any desired
position by means of a bolt 25 andnuat24 and
the two washers 23. Thisstop-block is shown
as pressingagainst the upperarm of a double-
armed lever 26, which pivots upon and is
supported by a pin 29, fitting in -a bearing
30, projecting from the main frame of the
machine. The lower arm of the lever 26 car-
ries & nut 31, having oneach side a trannion
fitting in a suitable bearing in the lever, so
that the nut may remain in a horizontal po-
sition as the lever moves out of a perpendic-
ular position. The nut 31 engages a releas-
ing-screw 32, having a thread of very rapid
pitch. The serew 32 is fitted to rotate in

“bearings 33, fixed to the main frame, and is

provided with collar 34, by which its end
motion is prevented.

The angular pitch of the thread of fhe
serew 32 should be of sneh steepness and the
supporting-collar 34 of such dimensions that
a pressure brought by the nut upon the serew
will be almost sufficient to cause the screw to
rotate and allow the nut to run down; or the
angular pitch of the thread of the serew and
the proportions of the collar 34 should be
stch that a pressure brought to bear by the
nut upon the thread will insure under all

5 circumstances the rotation of the screw and

allow the nut to run down it; butin this case
the angular pitch of the serew and the di-
-mensions of the collar should be such that a
pressure upon the nut will notcause the serew
to turn with ‘great rapidity. To illustrate
the requirements more clearly, it should be
stated that acertain angular pitch.of a screw-
thread will, in combination with a certain
dimension of the thrust-collar on the screw,

5 just insure the turning of a screw when the

nut which engages it is subjected to pressure.
In the application of this part'of my inven-

tion the pitch of the serew-thread and the
dimensions of the collar should be designed
in one of two ways—to wit: either that when

70

the pressure is brought upon the nut the -

screw-thread will almost but not quite turn,
or that the pressure of the nut will insure the
turning of the screw, while at the same time
it will not force it to turn too easily. The
reason for proportioning the screw and the
collar thereon in either of these ways is that
under either of the conditions mentioned a
comparatively small amount of power will
suffice when applied to the screw to affect
its rotation, as the pressure of the nut
upon the screw induces a strong tendeney to
rotation in the latter. It would not be prac-
ticable for the pitch of the screw and the de-
sign of the collar to be otherwise than in ac-
cordance with one of the two conditions above
stated, as if not so it would sometimes be
doubttul whether it would require a slight
push to start the feed-motion to working or
a pull to prevent it from working. Upon the
end of the releasing-screw 32 is fixed a worm-
wheel 27, on oneside of which is casta bevel-
gear 27, meshing with a corresponding pin-
ion 28, which may be operated by an ordi-
nary crank-handle applied to the squared
end of its shaft and not shown in the draw-
ings. The worm-wheel 27 meshes with a
worm 35, fixed upon a worm-shaft 36, which
is supported by a rocker-bearing 37, pivoted
to a pin 38 on the frame. The worm 35 can
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be thrown out of gear with the worm-wheel

27 by pivoting the rocker-bearing 37 around
its pin 88. The worm-shaft 36, which is
shown as broken off in the drawings,is to be
connected by a suitable train of feed-gear-
ing either to a member of the mechanism
which drives the table of the machine or to
any other suitable prime mover, as the case
may require.

The operation of the feed mechanism is as
follows: Assuming that the tool 9 has been
moved to within a shortdistance of the piece
of work 4, the upper part of the lever 26
should then be slightly farther away from
the work than it now is. The stop-block 22,
having been rigidly fastened to the connect-
ing link, casting, or forging 21, is brought to a
firm bearing against the upper end of the le-
ver 26, Liquid or gas under pressure being
admitted to the back end of the cylinder 15,
80 as to produce a pressure upon the piston
tending to force it toward the front end of
the cylinder, the pressure from this liquid or
gas will be transmitted by the piston-rod 18
and trunnions 19 to the swinging slide 5,
thus induncing a heavy pressure upon the
swinging slide 5, tending to force it and the
vertical slide 7, which is attached to it, to-
ward the work 4. Since,as above explained,
the connecting-link 21 is fastened atone end
to the vertieal slide 7 and has a bearing-
block 22 attached to it and bearing against
the lever 26, the slide is prevented from mov-
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the lever is allowed to move by turning the
feed-serew, which can be done by operating
the feed-motion. Tt will Le observed that
*by the combined strain of the advancing
mechanism and the rate-governing mechan-
ism, as deseribed, both the swinging slide 5
and the vertical slide 7 are put under heavy
strain, which is quite as great as, if not
greater than, the pressure whieh the tool
would induee apon them, thus causing them
both to deflect in the same direction and to
an extent as greal as or greater than they
would be caused to deflect by the pressure of
the work upon the tool and taking up all of
the lost motion between the joint of the ver-
tical slide 7 and swinging slide 5, also between
the slide 5 and its supporting-post 6, to the
same extent as or a greater extent than the
lostmotion would be taken up by the press-
ure of the work upon the tool. While the
advaneing and rate-governing mechanisms
and all parts of the slides 5 and 7 are under
this strain, let it be assumed that the worm
35 is thrown out of gear with its worm-wheel
27. This worm-wheel can then be made to
rotate by the attachment of a hand-crank to
the shaft of the small bevel-wheel 28, and
the rotation of the worm-wheel 27 will cause
the releasing-screw 32 to rotate and allow
the lower end of the lever 26 to move in such
direction that the upper end of this lever
will approach the work, thus allowing the
tool to approach the work until it begins to cut
it.. Thereupon the worm can be again thrown
into gear with the worm-wheel and the feed-
motion from this point on be made auto-
matic. It will be observed that by this means
there is no greater tendency on the part of
the tool or the slides supporting it to chatter
or defleet after the tool is at work than be-
fore it begins to operate. When sufficient
metal has been removed from the work, the
tool can be readily withdrawn therefrom by
transferring the pressure of the liquid or gas
from the back to the front end of the cylin-
der, thus causing all of the parts of the slide
to move back easily and quickly, however
heavy they may be and however tightly they
may be supported by the guides.

The hand-crank 20 (shown in the drawings)
is fixed on the end of an ordinary feed-screw,
which, engaging in a suitable nut attached
to the frame 5, causes the slide 7 to be fed
either up or down, as the case may require.
Tustead of thishand-feed one of my improved
feed mechanisms may be employed. In such
case the advancing mechanism should be ar-
ranged so as to abut against a suitable sup-
port attached to the swinging slide 5. The
advancing mechanism should then push down
the vertical slide 7 close to the bearing of
this slide in the swinging slide 5, while the
rate-governing mechanism should be attached
so as topull up upon the slide 7 at apart of the
slide farther away from the swinging slide 5
than the advaneing mechanism pushes from
it. Under such construction the combined
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strain of the advanecing ‘and rate-governing
mechanisms would cause the slide 7 to deflect
upward in the same manner that the pressure
of the work against the cutting-tool, arranged
80 as to cuv beneath the slide, would cause it
to deflect.

It is further to be noted that the rate-gov-
erning mechanism shown in the drawings
need not necessarily be attached, as shown,
to the vertical slide 7, as it may, if preferred,
be attached to the swinging slide 5. The
advaneing mechanism could then occupy the
same position as shown in the drawings. The
combined strain of the advancing and rate-
governing mechanisms would then cause the
swinging slide 5 to deflect in approximately
the same direction and to approximately the
same extent that the pressure of the work
against the eutting-tool would canse this
slide to deflect. Such an arrangement of the
advancing and rate -governing mechanisms
would not, however, be as satisfactory nor at-
tain the same end as the construetion shown
in the drawings, since the slide 7 would still
deflect underthe pressureof the work against
the tool, and the lost motion in the joint be-
tween the slide 7 and swinging slide 5 could
not be taken up. The rate-governing mech-
anism may also be attached directly to the
piston-rod 18 of the advancing mechanism,
as shown in Fig. 10, in which the hydraulic
cylinder 15 is secured upon a member 90* of
a tool-supporting carriage which is fixed rela-
tively to a tool-holder 45, which is movable
toward and from the carriage member 90°
upon another member 43*.  The holdback or
releasing screw 32*is formed upon the end of
the piston-rod 18 opposite to that which bears
against the tool-support 45% and its nut 31*
bears against the carriage member 90*. The
abutments of the ran 18* of the advancing
mechanism and the releasing-serew 32* of the
rate - governing mechanisin being, respect-
ively, the separate members 45* and 90* of
the tool-supporting carriage, there results in
operation a take up in the mutual joints of
the parts, as well as an elongation and initial
deflection {(due to tension on the releasing-
serew 32* and compression on the ram or pis-
ton 18* and its rod) of at least a part of the
series of tool-supporting members.

In the further modification illustrated in
TFigs. 11 and 12 the hydraulic eylinder 15 is
secured upon a relatively-fixed member 43*
of a tool-supporting carriage, upon which an
ordinary tool-support 5* is fitted to slide. The
holdback or releasing screw 32* bearsagainst
a fixed abutment 43° on the carriage member
43* and engages a nut 31°, having lateral ten-
sion-bars 31°, which are coupled by pins 31°
to the movable tool-support 5%, and the pis-
ton-rod 18 bhears, as before, against the tool-
support 5, Initial deflection and strain are
induced as in the instance cxemplified in Fig.
10, and the release required in feeding the
tool-supportis afforded by the rotation of the
holdback-screw by a hand-wheel 32°, fixed
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upon its end. In each of the above instances.

fluid under pressure is admitted to the right-
hand end of the cylinder. As will be seen,
the advancing and the rate-governing mech-
anisms would operate directly upon a single
slide, and the sacrifice of advantage as com-
pared with the constructions illustrated in
the remaining figures would, generally speak-
ing, be a certain degree of loss in the initial
deflection and an absence of “take up” of
lost motion from the joints, which might be
attained by applying the thrust of the ad-
vanecing mechanisin not only out of line with
but upon a different tool-supporting part from
that to which the rate-governing mechanism
is applied.

A practical application of my invention in
feeding the cutting-tool of a large lathe pro-
vided with two feed mechanisms, each con-
sisting of an advancing and a rate-governing
mechanism, both pairs acting on the support
for the same” tool at the same time, is illus-
trated in Figs. 4 to9,inclusive, and, referring
to said figures, will now be described.

In order that the strain may be brought
upon the cutting-tool in such manner as to
render the application of the feed-motion
simple and effective, the lathe is run in the
opposite direction to that in which lathes are
ordinarily run, so that the pressure of the
work upon the cutting-tool tends to cause the

. tool to deflect upward and outward, instead of

© work.

downward and outward, as is usually the
case. Upon the shearsor bed 40 of thelathes
are mounted two housings 47, adapted to re-
ceive the neck of aroll 46, which is the work

.upon which in this case thé lathe is shown as

operating. The work is rotated in the direc-
tion indicated by the arrow in the drawings
in the manner in which rolls are ordinarily
driven when in a lathe; but the direction in
whieh .the roll is rotated is, however, the op-
posite to that in which rolls are usually ro-
tated wheninalathe. A saddle4lismounted
upon the lathe-bed and is adapted to De
moved along the shearsof the lathe by means
of a leading-serew 50, which issimilar to lead-
ing-secrews generally employed for this pur-
pose. To the top of the saddle 41 is bolted
a heavy casting 42, on the upper part of which
is shown a raised portion which is provided
with a flange on either side for receiving and
supporting a tool-support, this portion being
planed true and parallel in all parts to the
center line or axis of the work 46. Upon this
casting 42, and fitting closely around and un-
derneath the elevated flanges thereof, is
mounted a tool-support 43, which is guided
as. it is moved in a direction parallel to the
center line of the work by the raised and
flanged portion of the casting 42, above. re-
ferred to. The upper portion of the tool-sup-
port 43 is provided with flanges similar to
those used on the elevated portion of the part
42, but which are, however, planed so as to
be at right angles to the center line of the

Upon the tool-support 43 .is mounted an-

other tool-support 44, the lower portion of

which is planed so as to fit underneath the
flanges planed on the uppersurface of the tool-
support 43. The tool-support 44 is adapted
to slide freely on these flanges as guides,soas
to either approach or recede from the center
line of the work, as required. Upon the tool-
support 44 is mounted a tool-holder 45, which
is adapted to be turned upon the axis of a
stud-bolt 79, by which it is secured to the
tool-support 44. A tool 48 is firmly Wedged
into place in one of the three tool-holding
receptacles of the tool-holder 45 by means of
a wedge 49.

A brace 90, which is a casting consisting of
two heavy legs joined together at thetop, has
its bottom surface planed so as to fit around
the elevated and flanged portion of the cast-
ing 42, one of the legs of the brace 90 being
on each side of the tool-support 43, so that
whenever the latter is slid either backward
or forward along the upper surface of the
casting 42 the brace 90 participates in its
movement. o

A eylindrical shaft 51 (shown in section in

Fig. 5 and side elevation in Fig. 6) is driven

by gearing connected with the live-spindle pf
the lathe. A longitudinal keyway is cut in
the shaft 51, in which fits a key fixed to a
bevel-gear 52, so that the gear 52, while ro-
tating with the shaft 51, is free to move end-
wise thereon in correspondence with the back-
ward and forward movements of the saddle
41 of thelath. A bevel-gear 53, meshing with
the gear 52, is mounted on a short shaft hav-
ing its bearing in a bracket 88, which is at-
tached to the saddle 41. On the other end of
this shaft is fixed a bevel-gear 54, which
drives a larger bevel-gear 55, secured upon
the lower end of a vertical shaft which is
supported in a hracket 89, attached to the
lathe-saddle 41. A bevel-gear 56 is fixed upon
the upper end of the shaft of the bevel-gear
55, the bevel-gear 56 driving a bevel-gear 57,
mounted on a shaft which is supported by a
bracket 91, attached to lathe-saddle 41. A
bevel-gear 58, fixed upon the end of the shaft
of the bevel-gear 57, drives a bevel-gear 59,
which is mounted on a shaft 60, the shaft 60
being splined longitudinally to receive a key
fixed to the gear 59, so that although the
shaft 60 is rotated by the bevel-gear 59 it is
free to slide endwise backward and forward
through said bevel-gear as the tool-support
43 is slid backward or forward on the part 42.
One end of the shaft 60 is guided and sup-
ported by a bracket 92, which is attached to
the lathe-saddle 41, while the other end of this
shaft is supported by a bracket attached to
the tool-support 43. .

On the end of the shaft 60, adjacent to the
bearing in which it is supported on the tool-
support 43, is fixed a crank-disk 61, which is
provided with a slot in its face, into which a
crank-pin is fitted in such manner thatit can
be slid either toward or from the center of the

8o

85

Qo

95

100

10§

11O

115

120

123

130



10

I5

20

25

30

35

40

45

5o

55

6o

65

g 417,527

disk and clamped fast in any desired posi-
tion, so that when the crank-disk 611is ecaused
to rotate by the shaft 60 the crank-pin re-
volves with the disk in a cirele of greater or
less diameter in nccordance with its adjust-
ment. This crank-pin is coupled by a con-
neeting-rod 62 to a bell-crank 63, journaled on
the brace 90, and as the crank-pin revolves
w1t_h the disk 61 the bell-crank 63 is thereby
oscillated about the axis of the shaft upon
which it is mounted. It-will beseen thatthe
bel-erank 63 oscillates through a larger or a
smaller angle, according as the crank-pin is
farther from or nearer to the center of the
crank-disk 61. o the upperarm of the bell-
crank 63 is pivoted a pawl 64, which over-
hangs a ratchet-wheel 65. As the bell-erank
63 oscillates backward and forward, the pawl
64 engages the teeth of the ratehet-wheel 65
and causes it to rotate intermittently throngh
a certain are, the range of motion of the
ratehet-wheel depending upon the degree of
the angle of oscillation of the bell-crank, it
being possible fo adjust the crank-pin in the
crank-disk 61 so that each revolution of the
crank shall cause the ratchet-wheel 65 to ro-
tate through the space oceupied by one or more
of the teeth on its cirveumference, asthe case
may require. The ratchet-wheel 65 is keyed
fast on the shaft 93, npon which a worm 94 is
also secured. This worm engages a worm-
wheel 75, upon the inside of which is cut an
internal thread which engages a screw 76, so
that when the worm-wheel 75 is rotated the
serew - 76 is eaused to move in one or the
other direction, as: the case may require.
The worm-wheel 75 abuts against and is sup-
ported by the brace 90 through an opening in
which the serew 76 passes freely. The other
end of the serew 76 is coupled to a ring 78 by
means of a pin 77, which passes through a
hole bored through two forks in the end of
the serew 76 and through a projection on the
ring 78. The ring 78 is bored to fit freely
around the stud-bolt 79, thus allowing the
tool-holder 45 to be pivoted around the same
on the top of the tool support 44.

A projecting pin 66 is fixed ou the end of
one of the arms of the bell-crank 63, around
which pin is fitted the end of a rocker-arm
67, the hole through which the pin 66 passes
being slotted, so as to allow the rocker-arm 67
to oscillate about the shaft 70, such move-
ment of the rocker-arm being effected by the
oscillation of the arm of the bell-crank 3.
On the other end of the rocker-arm 67 is jour-
naled a pawl 68, which is so attached to the
rocker-arm 67 that it can be either thrown in
and made to engage the ratehet-wheel 69, or
held out of gear from the ratehet-wheel 69, by
means of a spring 97, which is shown in Fig.
7. The ratchet-wheel (9 fits on and is con-
nected by a key with the shaft 70, this shaft
being splined for about one-third of its length,
s0 as to permit of end motion of the shaft
backward or forward through the ratchet-
wheel 9. When, however, the ratchet-wheel

69 is rotated, the shaft 70 is caused by the
key to rotate with it. This shaft passes
through and is supported by abearing on the
outer extremity of the tool-support 43. The
portion of the shaft 70 farthest removed from
the bearing 43 has a screw-thread cut upon
it, said thread engaging a female thread cub
in a hole traversing the tool-support 4. The
shaft 70 is provided at about the middle of
its length with a large collar, which may be
either rigidly fastened to or made partof the
shaft, as preferred. A powerful spring 71 is
placed under compression between the bear-
ing on the end of the tool-support 43 and the
large collar on the shaft 70, thus exerting
throughout the period of action of the feed-
motion a powerful pressure upon shaft 70,
which is transmitted from that shaft to tool-
support 44.

The operation of the feed mechanism above
described is as follows: The shaft 51, which
is driven either by a prime mover, a counter-
shaft, or, preferably, by the gearing which
drives the lathe-spindle, transmits its motion
by means of the bevel-gears 52, 53, 54, 55, 50,
57, 58, and 59, which are mounted upon suit-
able shafts and supported in suitable bear-
ings, as before described, to the shaft 60.
The erank-disk 61, fixed on the end of shaft
60, can be kept in motion throughout the
time that the. lathe is in operation, or be
stopped at the will of the operator by stop-
ping or starting the shaft 51, and by means
of the connecting-rod 62 and crank 61 the
bell-ecrank 63 can be keptoscillating through-
out the time of action of the lathe, the de-
gree of the angle of oseillation being depend-
ent upon. the adjustment of the crank-pinin
the siot of the crank-disk 61. The rocker-
arm (7 being continuously in motion, the pawl
68 is made to engage the teeth on the circam-
ference of the ratchet-wheel 69, and at every
oscillation of the rocker-arm 67 the ratchet-
wheel 69 rotates through a certain portion of a
revolution, thereby causing coincident rota-
tion of the shaft 70. The screw on the other
end of the shaft 70 gradually disengages it-
self from the female serew in the tool-support
44, thereby causing the collar on the shaft 70
to approach the hearing on the outer end of
the tool-support 43 and compressing the
spring 71 between this collar and the bearing.
It the tool-support 44 were not restrained
from moving toward the work 46 by means of
the serew 76, which draws upon the stud 79,
attached to the tool-holder 45, the constant
pressure of the spring 71 upon the tool-sup-
port 44 would cause it to move rapidly for-
ward in the direction of the work. The
spring 71 can be tightened so as to produce
any desired degree of pressure upon tool-sup-
port 44, and when tightened to the desired
extent the pawl 68 is thrown out of gear with
the ratchet-wheel 69, thus rendering the tool-
support 41 subject to a constant and uniform
pressurce from the spring 71, which pressure
tends to advance the tool-support toward the
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work. The rate of advance of the tool-sup-
port -is, however, in no wise affected by the
shaft 70, the spring 71, or the mechanism used
for tightening. the same.

The rate at which tha tool-support 44 is fed

or advanced is governed by the following
mechanism: Throughout the period that the
spring 711is under tension the pressure of the
spring upon the tool-support 44 is opposed
partly by the resistance of the work to the
advance of the tool and partly by the screw
76, which is attached to the top of the.tool-
holder 45. Up to the time that the tool be-
gins to cut the work the whole pressure of the
spring 711isresisted by the serew 76,and when
thetool beginsto cutthe greater the resistance
offered to the tool by the work the less will
be the strain sustained by the screw 76. The
screw 76 and the tool-holder 45, which is at-
tached thereto, are allowed to advance toward
the work by unscrewing the internal thread
of the worm-wheel 75, which engages the
serew 76, and the rateat which the tool-holder
45 and serew 76 advances will depend upon
therate at which the worm-wheel 75 isrotated.
The worm-wheel 75 may be made to rotate by
turning the shaft 93, upon which the worm
94 is mounted, so as to engage the worm-wheel
75. The shaft 93 may be rotated either by
turning the hand-wheel 96, attached thereto,
or by the ratchet-wheel 65, which is moved, as
hereinbefore explained, by the rocker-arm 63
and pawl 64. The rate of advance of the tool-
support 44 and the tool-holder 45, mounted
thereon, is then dependent upon the rate at
which elthm the hand-wheel 96 or the ratchet-
wheel 65 is, respectively, rotated.
.. The bell-crank 63; pawl 64, ra’ceheb—wheel
65, shaft 93, worm 94 worm-wheel 75, and
screw 76 form a train of mechanism for regu-
lating the rate at which the tool-support 44
and the part mounted thereon advance to-
ward the work. This mechanism illustrates
one form of rate-governing mechanism which,
in operation, exemplifies the characteristic
features of such mechanism, as hereinbefore
specified.

The rocker-arm 67, pawl 68, ratchet-wheel
69,shaft 70, and spring 71 to%thel constitute
a train of meehanism for 'effecting the ad-
vance of the tool-support 44 toward the work,
and this train serves as one example of the
mechanism which has been hereinbefore re-
ferred to as an “ advancing” mechanism.

The -above-described trains of advancing
and rate-governing mechanisms are used for
feeding the tool- supp01t44 and the tool-holder
45, mounted thereon; and since both of these
trams of meehamsm subject the tool-support
and tool-holder to powerful strain throngh-
out the period of their action they take up
the lost motion in the joints between the tool-
support 44 and the tool-support 43, as well as
between the tool-holder 45 and the tool-sup-
port 44, and at the same time cause both the
tool-holder 45 and the tool-support 44 to de-
flect even before the tool comes in contact

with the work as much as or more than they
would deflect under the pressure of the work
against the tool, thus preventing the chatter
and vibration incident to tool-supports and
tool-holders as heretofore constructed.

The tool-support 43 is fed backward and
forward upon the guides, around which it fits
on the casting 42, by means of two trains of
mechanism-~—one for causing the advance of
the tool-support and the other for regulating
the rate at which this advance takes place—
the parts of said mechanism being substan-
tially identical in form and in function with
those of the two trains of mechanism which
are used for feeding tool-support 44. The
operation of the feed nechanisms of the tool-
support 43 is as follows: On the end of the
shaft to which the bevel-gear 57 is attached
farthest from said gear is Tixed a crank-disk
99, similar to the mank disk 61, before de-
scribed. The connecting-rod 100 connects
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the adjustable disk 99 with the end of the .

bell-crank 101. This bell-erank is oscillated,
by means of the connecting-rod 100, around a
shaft 111,and carries on one end a pawl 102,
which engages the teeth on the eircumference
of aratchet-wheel 103, which is mounted upon
the shaft 111. A hand-wheel 104 is also se-
cared upon the end of thisshaft, on the other
end of which is fixed a worm which engages
and drives a worm-wheel 87 in a manner simi-
lar to that in which the worm 94 drives worm-
wheel 75. The inside of the worm-wheel §7
has cut upon it a screw-thread to engage the
thread of the serew 86. The bell-crank 101
is provided witlh a third arm 112, the end of
which arm is coupled by a connecting-rod
108 to a rocker-arm 105. The rocker-arm
105 is mounted, in a manner similar to
the rocker-arm 67, upon the hub of a ratchet-
wheel 107, and is caused to oscillate freely
about this hub by means of the connecting-
rod which couples it with the bell-ecrank 101.
On the other end of the rocker-arm 105 is
journaled a pawl 106, which can be thrown
into gear with the ratchet-wheel 107, thus
causing the latter to rotate through a greater
or less angle, according to the angle of oscil-
lation of the rocker-arm. The ratchet-wheel
107 is bored out to fit around the shaft 109,
and is provided with a key which engages a’
keyway cut in the shaft 109, so as to effect

' the coincident rotation of the shaft and the

ratchet-wheel, and at the same time to admit

- of free backward and forward movement of
“the.shaft through the ratchet-wheel.
“other end of the shaft 109 has a screw cut

The

upon it which engages a female thread cut in
a hole bored in thetool-support 43. A spring
110 bears at its ends against a collar fixed on

i the shaft 109, near-the middle thereof, and

against a bearing 113, which is attached to or
forms part of the casting 42. The spring 110
is tightened by means of the rocker-arm 105,
pawl 106, ratchet-wheel 107, and, shaft 109 to
any desired degree of tension, and transmits
its pressure through the shaft 109 to the tool-
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support 43 in a manner similar to that in
which the spring 71 is tightened, and trans-
mits its pressure to the tool-support 44 by
means of the rocker-arm 67, pawlG8, ratchet-
wheel 69, and shaft 70. A clevis-casting 81
fits around the stud-bolt 79,which is attached
to the tool-holder 45, (the link 78 fitting be-
tween the upper and lower forks of the clevis
81,) so that the tool-holder 45 can be pivoted
about on the tool-support 44 without alter-
ing the position of the clevis-casting81. The
end of the clevis-casting farthest from the
tool-holder 45 is planed to fit around guides
upon the casting 82. As the tool-support 44
is moved backward and forward upon the
tool-support 43, the two arms 116 and 117,
which project from the tool-support 44, cause
the clevis-casting 81 to move backward and
forward with the tool-support 44, the planed
portion of the clevis 81 sliding backward and
forward and being guided by the planed por-
tion of the casting 82. A boss 84, which is
either fixed to or formed as a part of the
casting 82, is coupled by means of a pin 85
to the clevis on the end.of the screw 86, so
that when the tool-support 43 is subjected to
pressure from the spring 110, either the whole
orapartof this pressureistransmitted through
the tool-support 44, tool-holder 45, clevis-cast-
ing 81, and guide-casting 82 to the screw 86.
The guide-casting 82 is eonnected hy a pivot
&3 to the brace 90, in order to allow for lost
motion in the fitting of the clevis 81 to the
guide 82, and also to allow for a slight wear
between the surfaces of these parts. It is,
however, not absolutely necessary that the
gaide 82 should be pivoted to the brace 90, as
it might, if preferred, be cast rigidly upon it,
since the brace 90 accompanies the tool-sup-
port 43 as it slides lengthwise of the shears
40 backward and forward while being fed.
The rate at which the tool-support 43 is fed
backward and forward is regulated by the
motion of the bell-crank 101, pawl 102, ratchet-
wheel 103, shaft 111, worm-wheel 87, and the
worin mounted on shaft 111, which drives
this wheel and screw 86 in a manner similar
to that in which the rate of advance of the
tool-support 44 isregulated by the bell-crank
63, pawl 64, shaft 93, worm 94, worm-wheel
75, and serew 76. It is desirable that each
of the springs 71 and 110 should exert a uni-
form pressure, respectively, through their
pressure-transmitters 70 and 109, upon the
tool-supports which the springs are intended
to feed throughout the time of their action.
Having tightened either of these springs—
as, for example, the spring 71—to the desired
degree of tension, it can be kept under a uni-
form tension by having the rocker-arm 67,
ratchet-wheel 69, and the-pitch of the thread
on the screw 70 so proportioned with relation
to the arm of the bell-crank 63, to which- the
pawl 64 is attached, and the ratchet-wheel 65,
worm 94, worm-wheel 75, and the pitch of the
thread on the screw 76, that a single oscilla-
tion of the bell-crank 63 will cause the shaft
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70 to be screwed out of the tool-support 44 to
exactly the same distanee that the screw 76
is allowed to advancethrough the same stroke
of the bell-crank 63. I have,however, shown
a mechanism for automatically maintaining
each of these springs under any desired ten-
sion, the same being illustrated on a small
gcale in Figs. 4, 5, and 6, and on a larger
scale in Figs.7 and 8. A rod 73 is connected
to shaft 70 between the small collar 72 on this
shaft and the large collar which takes the
thrust of the spring 71,the connection of the
rod with the shaft being such as to permit it
to partake of the longitudinal movements of
the latter without rotating therewith. The
rod 73 is bent in several directions and is
guided in its motion by passing through a
slotted guide 74, which supports it close to
the pawl 68. The two points 114 and 115 are
attached to bent Tod 73 and are so placed
that one of them 115 can be made to strike
against the upper prong on the pawl 68,while
the other 114 can be made to strike against
the lower projection on the pawl 68. The
method of operating this mechanism for main-
taining the springat the proper tension is as
follows: Assuming that the pawl 68 is ad-
justed in the position in which it is seen in
Figs. 7 and 8—namely, so that it is entirely
disengaged from the ratchet-wheel 69—it is
held in this position by means of the spring
97, which presses against a small flat surface
formed upon the pin 98, which is attached to
and projects from the body of the pawl 68.
When the pawl is in this position, the rocker-
arn 67 may oscillate any number of times with-
out affecting theratchet-wheel 69. Now sup-
pose thepawl 64 to be engaged with the ratch-
et-wheel 65, the oscillation of the bell-crank 63
will allow the screw 76 to advance toward the
work. The screw 70, being pushed by the
spring 71, will of courseadvance to theextent
thatisallowed by thescrew 76. 'The bentrod
73 is,however, carried forward with the shaft
70 untilthe projection 114 ishrought across the
path in which the pawl 68isoscillated. When
the projection 114 hascome far enough across
this path, the projecting prong on the pawl,
as it oscillates downward, comes in contact
withthe projection 114, which causes the pawl
to pivot about its bearing on the rocker-arm
67 until it engages the ratchet-wheel 69.
When it has reached this position, it is main-
tained in contact with the ratchet-wheel by
the spring 97, which then presses upon the
other small flat surface formed upon the pro-
jecting pin 98. Xvery oscillation of the
rocker-arm 67 then causes the shaft 70 to be
unserewed from the tool-support 44, thus
gradually tightening up the spring 71 by caus-
ing the shaft 70 to move out away from the
tool-support 44. As this shaft moves out, it
canses the upper projection 115 on the rod
73 to approach the path along which the pawl
68 is oscillating. When the projection 115
crosses this path of oscillation, it disengages
the pawl from the ratchet-wheel, again bring-
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relation to one another and to the pawl 68

they may be made, by throwing the pawl in’

and outof gear with the ratchet-wheel, as ex-

plained; to maintain the spring 71 approxi-:

mately at any desired degree of tension. -
Fig. 9 illustrates a modification of the feed

mechanism’ above described as applied and:
similarly operating to feed the tool-support’

43 in the lathe. (Shown in Figs. 4, 5, and 6.)

Only such of the parts illustrated in Fig. 6!

as will suffice to clearly explain the opera-

tion of this modification are, however, shown .
A rod 116* is secured to or forms,

in Fig. 9.
part of the tool-support 43, whichis notshown
in Fig. 9, but which corresponds in form and

location with the tool-support 43, (shown in-
the adjoining Fig. 6,) the rod 116* being at-:
tached to the tool-support in- the same posi-.
(Illustrated in Fig. 6.) -
A piston-rod 126 is also attached by a pin 85 !
and boss 84 to the casting 82, these parts be-
ing the same as those 1llusmated in Fig. 6.
A cyhnder 117%, bored to receive a hvdlauhc "
piston 120, is formed integral with orsecured

tion as the shaft 109.

to th&end of the rod 116%, the rod 121 of the
piston 120 passing throughthe cylinder-cover
118, which is bolted to the end of the eylinder
11’7‘L and being packed by the gland 119.
The end of the rod 121 fa,lthest from the
cylinder is rigidly bolted to a bearing 125

by a nut 124, the bearing 125 being either a |

part of-or rigidly attached to the casting 42.

‘Water is conveyed to or from one side of the.

piston 120 within the cylinder 117° by a pipe
122, communiecating with a small-longitudinal
passage extending through the piston-rod and
piston, and is conveyed to or from the other
side of the piston 120 through a pipe 123,
communicating with a passage extending

through the piston and opening into the cyl- |

inder adjacent to the piston. A hydraulic
cylinder 129 is fixed upon the top of a stand-
ard or bracket 133, which is rigidly attached
to or forms part of the casting 42. The pis-

ton-rod 126, which is provided with a clevis

at the end through which the pin 85 fits, en-
ters the hy draulic cylinder 129 thlouffh the
gland 127, by which it is packed, and w1th1n
the L,vhnder this rod is secured to the piston
128. Water is admitted toand allowed to
pass out from one end of this cylinder through
a pipe 132, governed by a valve 134, and is
admitted to and passes out from the other
end of the eylinder through a pipe 135, gov-
erned by a valve 131, these valves being so
constructed that when water.is admitted to
the eylinder fhey can either be closed, so as
to entirely prevent its escape, or opened to
any desired extent to allow the water to es-
cape either very slowly or faster, at the will
of the operator.

The method of operating the feed mechan-
ism above described is as follows: Water un-
der heavy pressure is admitted to the cylin-

11

der 117%, which pressure, being transmitted
through the rod 116* to the tool-support 43,
tends constantly to move the tool-support 43
in the direction in which it is transmitted
thereto. If the tool-support 43 were free to
move, it would of course be advanced by this
pressure until the piston 120 came in contact
with one or the other end of the cylinder.

The rate, however, at which the tool-support
43 is allowed to advance is regulated. by the
piston-rod 126, the end of which is connected,
by means of the casting 82, clevis-casting 81,
stud-bolt 79, tool-support 45, and tool-support
44, to the tool-support 43. The advance of
the piston-rod 126 is either entirely prevented
or regulated to any desired rate of speed, as
the case may require, by the water which is
inclosed within the cylinder between the pis-
ton 128 and one or the other end of the eylin-
der, this water being allowed to escape at any
desn ed 1ate, or being entirely prevented from
escaping, by the valves 134 and 135. I donot,

however, consider this means of 1ecrula,tind"
the rate ‘at which the tool-support advances
to be as desirable as the more positive mech-
anism shown in Fig. 6, for the reason that the
exaet regulation of the rate of feed may be

‘much more readily effected with the screw,

worm, and worm-wheel, &ec., illustrated in
said figure.

cylinder 117*, piston 120, &c., (shown in Fig.
9,) to be preferable to either of the advanc-
ing mechanisms shown in Figs. 4, 5, and 6,
being much simpler and more readily and
rapidly adjusted.

The trainsofadvancing and rate-governing
mechanisms, which have been hereinbefore
described, for causing the tool-support 43 and
the parts mounted thereon to feed backward
and forward upon the support 42, and for
governing the rate at which these parts are
fed, maintain throughout the period of their
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I consider, however, the advanec- -
ing mechanism, consisting of the hydraulic
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action not only the tool-support 43, but also -
the tool-support 44 and the tool-holder 45, and -

~all of the jointsin the advancing and rate-

governing mechanisms, under substantial
strain, thuscausing thém to deflect to as great
or a greater extent and in the same direction
that the pressure of the work on the tool
would cause them to deflect, and at the same
time taking up the lost motion between the
joints of these parts, thus preventing the
chatter and vibration which would otherwise
take place under the action of feeding mech-
anisms as heretofore used.

A special feature of advantage in the op-
eration of these two feed mechanisms is
that while one of them is being used for ad-
vancing oneof thetool-supports the other can

“be made to maintain the tool-support which

it is intended to feed, as well as the other
tool-support and parts attached thereto, con-
tinually under strain without the necessity of
causing the tool-support to advance, thus
preventing chatter and vibration in the di-
rection in which both feed mechanisms are
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adapted to take up the lost motion. Thus,
for.example, if the spring 7l and screws 76 are
being employed and the tool-support 44 and
tool-holder 45 caused to approach the central
axis of: the lathe,and it shoald not be desired
that the tool-support43 should move parallel
to the axis of the lathe, a strain. can be ex-
erted through the combined: pressure of the
spring 110 and screw 80, not only upon the
tool-support 43, but: also upon- the tool-sup-
port 44 and the tool-holder 45, causing: them
to deflect and take up the lost motion be-
tween their joints in a direction at right an-
gles to thatin which the spring 71 and serew

;76 take up their lost motion and cause them

to deflect.

It is frequently necessary, owing: to: the
shape of the tool being used and the work
which is. Leing operated upon, to thus take
up the lost motion and cause the tool-supports
and parts attached to them to deflectin a di-
rection: divergent from: that in which the tool
is actnally moving: in’ taking: the feed; and
this I accomplish, as above explained, by a
duplex’ arrangement of :my improved feed
mechanism,; in whieh the effect of : the con-
joint use of two systems acting togetherwith
different relative: degrees of energy :is that
the resultant deflection which :they institute
in the tool-holder and its supportsshall either
be exactly: or approximate as closely as may
be to that which would otherwise be the nat-
ural deflection of the tool-support in taking
the feed.:: This being accomplished, one or
the other of the pair thus co-operating alone
acts to advance or retract the tool, its fellow
meanwhile remaining as a passive assist-
ant so far as further motion is concerned.
This is a very important feature of my in-
vention. If the angular pitch of the threads
on the screws 76 and 86 are sufficiently steep,
it will require” but little effort to allow the
tool-supports which they are intended to feed
to advance, so that the hand-wheels 96 and
104 can be used for this purpose, even if the
tool-supports are subject to a very severe
strain from the springs 71 and 110.

Anotherimportant feature of my invention
is the fact that the heavier the pressure of
the work upon the tool the¢ easier it becomes
to operate the rate-governing mechanism,
since a larger portion of the strain which is
at other times transmitted to these mechan-
isms throughthe tool-supportsis then received
by the tool.

The method of feeding the supports of
metal-cutting tools which is exemplified in
the operation of the mechanism herein set
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forth is not claimed as of :my present inven-
tion,the same constituting the subject-matter
of Letters Patent of the United States, No.
387,121, granted and issued to me under date
of July 31, 1888.

I claihin .as: my invention:and desire to se-
cure by Letters Patent—

1.. The combination, with the support of a
metal-cuatting: tool, of a reciprocating ram;
mechanism through which pressure acting on
said ram is exerted upon the tool-support,
tending in ‘the direction in which said ‘tool-
support is to be advanced, and ‘a holdbaek-
serew and nut,and abutments through which
resistance is exerted against the advancing
movement of the tool-support, substantially
as set: forth.

2. The combination, with the support of a
metal -cutting tool, of a reciprocating ram,
mechanism through which pressure actingon
said ram is exerted upon the teol-support,
tending in the direction in which said tool-
support is to be advanced, a ‘holdback-screw
and nut, and abutments through which re-
sistance is exerted against the advancing
movement of the tool-support, and suitable
known mechanical connections whereby said
screw ‘or nut may be rotated one relatively
to the other; substantially as set forth.

3. The combination, with the support of a
metal - catting tool, of a reciprocating ram,
mechanism through whieh pressure acting on
said ram is exerted upon the tool-support,
tending in the direction in which said tool-
support is to be advanced; a holdback mech-
anism consisting of a screw of rapid piteh, a
corresponding nut, and abutments for said
serew and nut, and suitable known mechan-
ical connections whereby said nut may be
caused to either permit or prevent motion in
said holdback mechanism, substantially as
set forth.

4. The combination, with the support of a
metal-cutting tool, of two reciprocating rams,
mechanism through which pressure acting on
said rams is exerted upon said tool-support
in divergent lines, and two holdback-screws
connecting said tool-support with relatively-
fixed abutments, these members being com-
bined and co-operating to produce initial de-
flection and take up of lost motion in the re-
sultant direction of their otherwise independ-
ent action, substantially as set forth.

FRED. W. TAYLOR.
Witnesses:
CHARLES . WEISs,
JALEZ GATES.
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