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UNITED STATES

PaTeENT OFFICE.

FREDERICK W. TAYLOR, OF PHILADELPHIA, PENNSYLVANIA.

BORING AND TURNING MILL.

SPECIFICATION forming part of Letters Patent No. 429,162, dated June 3, 1890.
Application filed December 11, 1889, Serial No, 333,337, (No model)

To all whom it may concern:

Be it known that I, FREDERICK W. TAY-
LOR, a citizen of the United States, residing
in the city and county of Philadelphia,in the
State of Pennsylvania, have invented a cer-
tain new and useful Improvement in Boring
and Tarning Mills, of which the following is
a specification.

Heretofore boring or upright turning mills
have customarily consisted of a vertical man-
drel erowned by a transverse “table” or“face-
plate,” the whole rotatably journaled and con-
centrically disposed within a circular frame
having opposite upright standards bridged
by a cross-head, upon which latter, by means
of a traversing carriage or carriages one or
more tool-supporting slide-rests carry tools,
drills, &c., much after the manner of a
“metal planing” machine; and, while con-
tinuocus revolving instead of rectilinear re-
ciprocating of the work-carrying table serves
to distinguish these machines into distinet
classes, the analogy between boring-mills and
planing-machines has become still more pro-
nounced in the recent forms of such mills
which use broad-nosed tools and take heavy

. cuts npon large work, for these mills, being
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now usually provided with an adjustable step
to their mandrel-spindles, admit, when it is
desired for increased steadiness in the action
of theirface-platesortables,resting themupon
auxiliary bearings fashioned integral from
the macbine’s frame. Thelatter for this pur-
pose extends in an annular seat beneath such
table’s outer fanges, and thereby affords
them, as it were, a cireular track on which to
revolve. The movable tool-supporting ecar-
riages’ slide-rests and the feed-motion mech-
anisms of both classes of these machines are
also usually so far identical that in both pris-
matic guides control the movements of the
varioussliding members which traverse across
or are fed to and from the tables thereof with
rectilinear movements., The general con-
struction is to give broad soles and the most
solid possible backing to the several sliding
parts of which their tool-supports are com-
posed, and these supports are, as far as pos-
sible, calculated to deliver the thrusts deriv-
able from the tools they carry by other broad
soles and mutual compression onto the more

substantial backing of the machine’s solid
bed-bearing surfaces as distinguished from
drawing away or discharging them onto V-
guides and the rabbeted or undereut portions
of their engaging and guiding parts.
these reasons, while two or more tool-sup-
porting carriages are frequently placed upon
the cross-head of a boring-mill and put into
operation at the same time, the best practice
has been when operating at two points on
opposite sides of the center of rotation to call
upon that tool which is backed up by the
vertical bed-supportsof the cross-head tomeet
the heavier duty—such as that of roughing
or taking outside cuts—while the other tool,
which works across the center of revolution,
being subjected to strains in the opposite di-
rection, and thereby having a tendency to be
pulled off of oraway from its supports, is, for
fear of springing or destroying them, called
on only for the lighter acts of finishing, &ec.;
but as the boring-mills and lathes of this
class may be called upon not only to support
broad-nosed tools, but toact by direct infeed
until ag-the work continuously rotates past
such tool the entire reduction is effected im-
mediately over either the whole or a very con-
siderable width of the face of the work, (as dis-
tinguished from the older method of consecu-
tive feedings followed by the consecutive tak-
ing off of cut after cut with narrow-nosed or
sharp-pointed tools,) they may be thus called
upon to withstand strains and operate in a
way which is almost unheard of in the plan-
ing-machines and lathes of the more ordinary
sort. Yet, so far as I am aware, even those
especially built for the heaviest work have
been built, ag above mentioned, upon the same
old lines and common bases of construction,
and if used with a broad-nosed tool, forced
into the work by a directinfeed, they are com-
monly subject to chatter and vibrate with
detriment both to themselvesand the produc-
tion. C

Now thechief objects of my present inven-
tion ave, first,to dispense with the straddling
planer-like eross-head and upright standards
as obstructions to free access to the face-plate
or revolving table of a boring-mill, and to
facilitate the applying, adjusting, securing,
releaging, and removing of the work, and to
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those ends to devise novel niechanism to sup-
port the tool or tools they carry; second, to
distribute and fashion the mechanism.of such
improved mill, (if using more than one tool
at a time,) so as to prevent as far as possible
the shifting and dislocation of the work from
its established center of rotation, and by ap-
plying the principle of “cranked tools” to the
tool-supporting parts themselves to thereby
reduce the vibration and chatter of the tools
they carry; third,tooperateuponamaximum
of surface, preferably at several points con-
temporaneously, by stubby broad-nosed tools,
all similarly supported and acting with direct
infeeds; fourth, to give the tool-supporting
carrviage or carriages of my improved deviee
acapacity toretreatfroni the “swing ” orrange
of the face-plate or table of the mill or to re-
turn thereto without necessarily disturbing
the tool orits holder from the established ad-
justment effected by its immediate slide-rest
members; fifth, to effect this by vibrating
movements, pivotal carriages, and suitable
carriage-fixing mechanism; sixth,to combine
circular and rectilinear feed-motions in the
mechanism of the several tool-supports; sev-
enth,to provide for both a swift retreat and a
swift return of my tool-supporting carriages
from their working to their possiblenon-active
ranges of position,and vice versa,and to that
end, eighth, to devise mechanism for discon-
necting and throwing the cireular feed-motion
mechanism at will.out of gear with the piv-
oted tool-supporting carriages; ninth, to pref-
erably fashion said earriages as pivoted “sec-
tors” and provide them with a “quick-trav-
erse” mechanism, preferably a rack and pin-
ion; tenth, to provide guide-soles and seg-
mental supports to maintain the pivoted sec-
tor-carriages in correct alignment when in
motion, as well as to therecby absorb strains,
prevent vibration,and reduce the duty other-
wise put upon their pivotal connections; elev-
enth, to devise a suitable frame or housing
wherein the whole may be both assembled
and operated, together with sueh other novel
features as are set forth by the following
claims.

Reference now beinghad to the accompany-
ing drawings, forming part of this specifica-
tion, in which similar letters of reference in-
dicate corresponding parts throughout the
several figures, they will be found to illustrate
my present invention as follows, to wit:

Figure 1 is a plan view of a boring-mill of
my present improved construction through-
out, the outline of the foot of its frame being
omitted for the sake of clearnessin the parts
shown. Fig. 2 is a side view of a portion of
the stracture shown in Fig. 1, the view being
inward obliquely from the left-hand side of
the latter figure, as indicated by an offset ar-
row. Fig. 5is a side view of the same parts
from the same point of view as Ifig. 2, the
work, a railway-vehicle’s tire, being here rep-
resented as slung and in the aet of being
swung in and lowered to placeupon the lathe
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face-plate or boring-mill table, for which pur-
pose the pivoted ecarriage is shown lifted.
g, 4 is a side view, partially in section, of
that portion of the structure shown in Fig.1
which lies at the end opposite the driving-
pulley, the point of view from which it is
taken being nearly at right, angles fo the zig-
zag broken line I. M, indicative of its plane
of section through the structure of Fig. 1.
(See offset sight-arrow.) TFig. 5 is a side cle-
vation of another portion of the machine, the
point of view being from a position substan-
tially opposite to that from which Figs. 2 and 3,
above were taken. This view comprises the
“inside” tool - carriage, the tool-supporting
slide-rest, and actuating feced mechanisms
thereof, just as Figs. 2, 3, and 4 ahove re-
spectively illustrate the “facing” and “out-
side” tool-carriages with their corresponding
immediate equipment. Fig. 2* is a detail of
a fragment, being an end elevation of the
traverse - guide and sliding tool-supporting
parts and tool-holder situated on the inner
end of the earriage-arm shown in Tig. 2, as
seen when looking outward from within over
the machine’s table. Fig. 4*is a further de-
tail, being a sectional elevation of the slide-
rest and tool-holder shown in Fig. 4, of which
latter figure the median dot-and-dash line I
K denotes the plane of scetion, the view be-
ing at right angles thereto looking inward
and the scale somewhat increased. Tig. ¢ is
a median seetion of a fragment on a consid-
erably-enlarged seale, taken on a plane pass-
ing vertically through the dot-and-dasit line
A B of Iig. 2. (See also same line in en-
larged detail given in Fig. 11 herewith.) Tig.
7 is a similar section through a further en-
larged fragment on line C D of Fig. 2. Tig.
8 is a similar section through further en-

larged fragment on line E F of Iig. 2. Tig,.
9 is a similar section through further en-

larged fragment on line G II of Fig. 2, the
structure here being closely associated with
that shown in Fig. 6 above, Figs. 10, 104, and
11 being details of structure shown in Figs.
Gand 9, Fig.10* being a front elevation of the
structure shown in ¥ig. 11.

In general, Fig. 1, ¢ offsets the ordinary

boring-mill head-driving mechanism, which
consists of the “cone” belt-pulley «’, loosely
and rotatably mounted upon spindle «?, jour-
naled in the housings ¢* ¢* but carrying fixed
to it the spur-wheel ¢t This, meshing with
the back-gear train’s pinion a5 serves to actu-
ate the counter-spindle ¢ in its bracket-
housing hearings at ¢ ', and by the fast gear
a, intermeshing with drive-gear «”, thereby
rotates aforesaid pulley-spindle with great
increase of power. Now this spindle, being
rotatably connected by the miter-gears b 7,
fastened, respectively, to itself and the verti-
cally-placed shaft 1% rotates the same in suit-
able bearings 0% (of which the lower or step
bearing is not shown,) fashioned, respect-
ively, in the lower interior portion or step of
the machinc’s main frame ¢, Figs. 2, 3,4, and
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5, and above in the removable cross-plate ¢’,
(see Fig.1,) and said shaft, carrying the fixed
spur-wheel b%, intermeshes with the teeth d’
of the gear d, formed integral upon the out-
side body of the face-plate or horing-mill table
O. The latter table O, being mounted trans-
versely to its vertical mandrel, (indicated ato
by dotted outline end view in Fig. 1,)is there-
by horizontally, coneentrically, and rotatably
mounted above the hollow cylindrical guard-
shell ¢?, Figs. 2, 8, 4, and 5, of the aforesaid
main frame, all of which, (save for the ab-
sence of cross-head uprights on said frame,)
being parts intended to be in no wise differ-
ent from, but actually illustrative of, corre-
sponding parts in ordinary boring-mills, need
no further illustration nor mention, except
as they are combined with the following novel
features: Irom the sides of this mill’s afore-
said frame-shell ¢ and united to its foot c?,
lateral extensions ¢t ¢® ¢f (see Figs. 2, 3,4, and
5, respectively) carry suitable housings—rviz.,
the web-supported bearings ¢®c® of theswing-
ing “facing-tool ” earriage’s trunnion wu, Figs.
1, 2, and 3, and the hollow columnar pedes-
tals C C, Fig. 4—to and upon which are re-
spectively secured the vertical pivots v 1,
aboutwhich the “inside” and “outside” tools’
swinging carriages respectively vibrate. Fur-
ther webbed extensions ¢, Fig. 4, ¢, Tig. 5,
and ¢, Fig. 2, afford for these swinging tool-
carriages convenient points forloeating their
several circular feed-motion mechanisms. To
the sides of the extensions ¢% ¢'% and ¢" hol-
low box-like castings ¢', removably bolted,
afford convenient bearings, housings, and
safegnards to their several automatic feed-
motion connections; but before considering
the mechanism which these sub-extensions
of the frame support, reference being had to
the tool-carriages themselves ¢ f ¢, they will
e seen, Figs. 1, 2, 3, and 4, to consist each of
a main body, preferably a sector-like casting,
the circular rim portions (arcs) of each of
which carry fixed upon them, first, corre-
spondingly-curved racks e’ f* ¢, and, second,
immediately adjoining thereto, but preferably
projecting slightly farther from their centers
of vibration, (the axes of the pivots w v w,)
the transversely-disposed parallel serrated
flange-ribs s s, which ribs are separated by an
intermediate concentric T-headedslot ¢/, Fig.
6. These swinging carriages ¢ and f, which
range from clear or tangential to radial posi-
tions across the bed O, being substantially
counterparts, I preferably provide on their
straight sides adjoining the face-plate bed
O aforesaid with sliderests ¢* f2 (Here
shown with ordinary direct-acting hand feed-
motion mechanisms.) Tothese rests the said
carriages’ plane soles ¢® f® and lengthwise
grooves g* f* respectively furnish guide parts
and clamping-bases, for intothem the register-
ing tongue-provided pivot-bearing bracket-
bases ¢° ffof theslide-rests aforesaid are fitted
to snugly slide or else to be anchored thereon
atany desired longitudinal adjustment by the

T-headed slots ¢° £ Figs. 4 and 5, and their
engaging serew-bolts ¢® 5. The circular T-
headed slots ¢'!, Fig. 4,1in the projecting slide-
guiding member g ¥ of the brackets and
their corresponding slots f11in Fig. 5 permit
those rests’ outer interguiding slide members
to be mutually pivoted and adjustably
clamped to their bracket-shaped lower sole-
attaching members 7% ¢° aforesaid, to which
end the pivots ¢** f* form the centers of ro-
tation, and the crank-handles g* f** of the
pinions ¢ % rotatably mounted by their
shafts g f to bearings ¢'® 1% in the afore-
said brackets, (see Fig. 4%,) by intermeshing
with the curved rack-work fashioned on the
adjoining or guide-block part, afford the ma-
chine-driver a convenient means of imparting
angular adjustments, the slide-rest binding-
screw bolts ¢7 /7 being sufficiently relaxed for
the purpose; otherwise these latter bolts, be-
ing screwed fast, secure the slide-rest mem-
bers proper upon their bracket-bases at any
desired angular divergence to the lathe-table
O. T also, preferably, provide these rests
with a tool-holding part /%, consisting, pref-
erably, of a mandible or fixed and movable
jaws, which, in the case of the rests on ¢ and
7, is,save its movable jaw, formed integral
with the tool-slide itself. The prismatic
guides and projecting T-headed engagements
of these slides, being enveloped in their reg-
istering grooved and undercut inter-rabbet-
ed guide-blocks ¢ 7%, Fig. 4%, are thereby,
in accordance with my stated scheme of con-
struction, adapted to be pulled outward and
away from their supports if at all under the
drag of the tools which they bear when in op-
eration. Adjustments and, if need be, feed-
motions lengthwise of said guide-grooves are
effected by the cranked handle-bearingslide-
serews 15, which, being journaled in the usual
way for slide-rest screws to the slides ¢%,
Fig. 4, and engaging with registering nuts
RS, attached to their respective guide-blocks,
serve to move or adjustably secure the slide
members i* 1 in the ordinary well-understood
method of actuating slide-rests’ sliding parts.
Now, in addition to these features of the slide-
rests f* g% carried by the angular brackets
adjustably bolted onto the soles of fand g,
the sector-carriage e, Fig. 3, which is trun-
nioned to swing at right anglesto their plane,
or, in other words, to and from the face of
the bed, instead of transversely in and outin
a plane parallel to and acrossits face, as f and
¢ are contrived to do, has projecting from it,
near its trunnion u, an integral inwardly-
reaching arm Q. Of this arm the free end is
fashioned by the flanges ¢’ ¢’ into a prismatic
crosswise guide g, upon which a third tool
supporting and traversing slide-rest ¢*is car-
ried by a saddle Q’, whose rabbeted foot Q?
is adapted to embrace and slide upon g as a
guide. ILengthwise adjustments and, if need
be, “feeds” along it are effected by means
of the rotatably-journaled hand-screw ¢,
which, as shown in Figs. 2 and 3, being jour-
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naled in the side walls of the cross-guide ¢,
lies inclosed within the groove ¢® and engages
with the nut or tapped lug ¢% that extends
integral from oris rigidly secured to and cen-
trally beneath the middle inner body of Q.
The outer opposite surface of said saddle be-
ing provided with a T-headed prismatic guide
I, (see TFig. 1,) turned at right angles to-its
hollow foot-guides Q¥ carries by means thereof,
with nut 25 Figs. 2 and 3, and eranked hand-
serew 2%, (rotatably journaled totheslide-block
h,) said slide-block. This block here in turn
carries, as best illustrated by taking Figs. 2
and 2 in conjunction, upon its flat outer sur-
face an independent and pivoting tool-holder
12 "The parts are centered hy means of the
tongue-and-groove pivot-ares ¢" LW, and are
adjustably securable by the clamping-serew
bolts E!, engaging with said slide -block
through the concentric circular slots E7 K of
this tool-holder, which, save for its independ-
ent circular adjustability,is in other respects
the counterpart of the tool-holders on ¢ and 1.

Iig. 8 illustrates the tool-hbinding mechan-
ism, consisting of a serew-bolt ¢, which, pass-
ing through a suitable hole 7" in the fixed jaw
of tool-holder 77, issues. from back thereof,
and there engaging with the nut +* serves to
draw the beveled lower face 1 of its wedge-
shaped movabie jaw /* (which is preferably
pivotally connected fo said screw’s shank)
not only against the adjoining ineline palate
2 of the mouth of said holder, but thereby
also to crowd its dome-shaped opposite side
2 against the top of the slightly-protruding
tool 1. The latter is therehy forced firmly to
its seat on the lower jaw-face ¢, and the tool’s
cutting-face ¢ here, as is also the case of both
the tools borne by the swing-carriages ¢ f, is
turned toward the interguiding parts of the
rest which ecarries it as well as toward the
pivotal connection of its carriage proper. Dy
this means I accomplish in all three of the
machine’s swinging carriages one of the chief
objects of my invention—that is to say, as the
work W, which in this ease is a fire, is pre-
sumably securely fastened to the lathe face-
plate or table O by the chuck-dogs o’ o, Tigs.
2 and 3, it is thereby drivable with a circu-
lar motion, and such motion heing communi-
cated to it by the driving mechanism in the
ordinary way. The feed-serewhandles of the
traversing slide-rest of the carriage ¢ (which
carriage for the present is to be considered
locked to the adjacent extensions of the ma-
chine’s frame, as by screwing fast the clamps
shown at’ v/, I'igs. 3 and 7) being now called
into play, the tool T can be brought fo bear
and fed into the upper face of said tire. Then,
the direction of the bed rotation being as in-
dieated by the curved arrow adjoining the
slide-rest €%, Fig. 1, the tool which ¢? carries
will be in receipt of forces tending upward
and outward from the work as well as outward
and away from the several sliding supports
of its rest, the effect of which is, if not actu-
ally to deflect and bend the carriage-exten-
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sion Q and carriage e in the resultant direc-
tion of such forees, to at least tend to do so,
and certainly to take up the “lost motion”
and whatever else there may be of appreei-
able looseness from between both the joints
of the pivotw andthose of the several sliding
membérs of the tool-supporting parts situ-
ated between ¢ and /.. As the resultant move-
ment thus produced is by virtue of the pe-
culiar distribution and contour of the parts,
as T'have above deseribed them, manifestly
such as to cause the tool if it move, spring,
or swing its supports at all to do so in a di-
rection away from the work, the whole tool-
support thus constituted thereby acts sub-
stantially as a cranked tool does in its self-
relieving capacity. So, too, the tools earried
by the sliding parts of the swing- carriages
g f for inside and ontside working tend on
the cutting inte the driven work to produce
straing which are directed away from their
pivots and take up lost motion from between
the -several jointings of the parts that sup-
port them in that outward direction, as well
as tocause any deflections which may take
place in the sectors themselves to develop
motions which are directed away from. the
work. In fact, the direction of this backing
out of the tools thus carried approximates, if
it does not exaetly coineide with, the circular
direction of the motion with which the tools
themselves, by virtue of my further preferred
contrivance in this respeet, may be fed in to-
ward the work, for, besides the slide-rests
& F* ¢* borne by the cavriages e fg as pre-
ferred intermediate supports to their pre-
ferred tool-holder jaws, the circular tails of
the carriages are provided with, first, remov-
ably switching or “in and out of gear” circu-
lar feed-motion mechanism, best understood
by taking Figs. 1, 2, and 6 to 10, inclusive, in
conjunction, and, second, with quick - trav-
erse mechanism, and taking the latter of
these first I preferably fashion this mechan-
ism as follows: A pinion-wheelp, Fig. 5, jour-
naled on a suitable bracket-bearing p% se-
curcd upon, say, the frame-extensions ¢ ¢
¢y g0 that the teeth of said pinion inter-
meslt with the curved rack on said sector-car-
riage e, thereby affords the machine-driver
throngh said pinion’s cranked operating-
handle p* a ready means of vibrating the
whole ecarriage upon its trunnion-bearings
A 3, and thus of quickly fetehing it from its
operative position (see Figs. 1and 2) to those
positions which, like that illustrated in Fig.
3, may he defined at will within said sector’s
ange of motion, and that range of motion
being the same as the length of the racks ¢’

f'g’ themselves on all the carriages sucl

quick-swing traverse-motion mechanismn on-
ables the operator to (uickly remove all ob-
structions which the ecarriages, slide - rests,
and, in the old forms of boring-mills, their
supporting parts would otherwise make over
the face-~plate O. Moreover, the vibratory
movements of the carriages thus primarily
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produced by similar pinions p p arve prefer-
ably guided and steadied by the bedways D
D D, formed integral upon the upper rims
of the subjacent frame-extensions ¢’ ¢ ¢!,
To this end guide-chairs V and cap-plates u/,
adjustably bolted thereon, (see Fig. 7,) by em-
bracing the upper and lower lateral flanges
s* s% Fig. 5, of the serrated ribs s s also as-
sist upon proper adjustmernt of their elamp-
bolts, At other times these clamps may, if
desired, serve to securely clamp and anchor
the entire swing-carriage body to any estab-
lished position within its range.

Now the circular feed mechanism above
alluded to consists, as I preferably contrive
it, primarily of a screw preferably connected
with the swing-carriages, as follows, to wit:
Adjoining each of them, and preferably with
its middle portion located midway between
their sector-racks’ extreme ranges of action
in either direction, there is secured a tangen-
tially-disposedfeed-screw H,whichco-operates
with a registering nut N, Fig. 9, fashioned by
its rounded ends n’ »’ to fit as a ball-jointed
member to corresponding concave seats n n
of a split sliding block 7 7, which block is em-
braced and guided by transverse rabbeted
guideways " ¢/, fashioned to face each other
on the adjoining inner faces 72 72 of a pair of
similar lugs R’ R/, which project from the in-
terlocking swing-carriage apron or flap R,
Figs. 5 and 11. Said flap’s lugs are suitably
slotted, as illustrated at N?in TFigs. 6 and 10,
both for the free passage endwise through
them of the tangent-screw aforesaid as well
as for their own transverse sliding across it.
By means of this the split sliding blocks » r
rr 7 r, which are counterparts on allthe car-
riages, are, first, when traversed by the action
of the tangent-screws upon the nuts they em-
brace, free to slide in and out along their re-
spective guide-rabbets in said lugs, (and this
happens whenever theirnut may be brought
out of its eentral position with relation to the
ends of its aforesaid tangent-screw,) and they
are also, second, Fig. 2,free to pivot about said
serew’s body on being disconnected from the
serrated ecircular profiles of the swing-car-
riage, whereby the apron, still carrying the
nut between the split sliding block, may vi-
brate clear of its carriage, this latter act be-
ing accomplished by the slacking off of a re-
leasing-nnt K and giving a one-fourth turn
to a cruciform or T-headed clamp-bolt k.

The shaft of this latter bolt, after engaging

with said nut and passing throngh the out-
wardly-tapering hole %’ in said flap’s upper
body, thence projecting, engages its T-head
when placed crosswise with the inner flanges
s® of the slot s/, (see Fig. 6;) butif said bolt’s
head be turned one-fourth of a revolution
from such position of complete slot engage-
ment it effects its own release from the slot,
and then the flap R may be readily disen-
gaged by withdrawing its curved and ser-
rated inner interrupted face S S from its
previous position of interregistration with

the adjoining serrated flanges ss. Such dis-
connected position is shown in Fig. 8. On
the other hand, a re-engagement of the tan-
gent - serew’s nut to said serrated flanges
may be easily effected whatever the position
of said nut may be along the body of said
serew. Thisiseffected by means of a reverse
movement, an interlocking of the T-bolt head,
and a setting up of the nut I, and to that
end an aligning wedge—such as the lug &,
(see Fig. 9)—may be fashioned integral upon
the intermediate inner body of the pivoted
nut-flap apron aforesaid. Thisis illustrated,
Fig. 9, by the endwise section of such wedge,
the tapering sides of which correspond to the
chamfered mouth-faces of the slot s’. Such
lugs co-operating with the transverse wedge
action of the intergripping serrations them-
selves I find are well adapted to bring the
whole apron - carried mechanism, however
looge and shackling when disconnected, fairly
home at any desired position of adjustment
along the tangent-screw. -

Fig. 5 shows the transverse position (to the
one just described in conmneection with the
“face-turning” swing - carriage ¢) that the
counterpart tangent-screws I I of both the
inside and outside turning swing-carriages
g f oceupy. Tt also best assists the deserip-
tion of the mode of communicating a rotary
motion to these tangent-serews when they are
called upon to communicate vibratory feed-
motion. Ilere this screw is shown equipped
for either hand or automatic feed-motion, as
follows, to wit: After passing through its
bracket- bearings B B and finding an abut-
ment in a collar 7/, fast to one end, the jam-
nuts 7 j, longitudinally adjustable along this
serew’s opposite extension, serve to keep the
protruding ends of the screw’s body (which
are armed, respectively,with a longitudinally-
splined pinion z and a fixed erown bevel-gear
2') normally within range of their intermesh-
ing fellow gears w w’. Of these the latter,
when the splined pinion aforesaid is moved
to its position of disconnection, (indicated by
broken outline in Fig. 1,) serves through the
mediam of the eranked handle w? and a
bracket journal-spindle w? to afford the ma-
chine-driver the means of rotating the feed-
screw by hand; otherwise the gears, inter-
meshing as drawn, serve to connect said screw
with the ordinary mechanical train connect-
ing the feed-motion with the face-plate-actu-
ating mechanisms,which connectionsare here
for all the carriages presumably led out of
sight under shelter of the framing and to the
rotative mandrel o,whence they severally de-
rive niotion in the usual way for feed-serews,
and therefore need no further mention for
the purposes of this specification.

The tops of the pivots v w preferably are
crowned by caps or strap-pieces v4, Fig. 4, re-
movably bolted thereto, in order to prevent
the accidental lifting from them of the swing-
ing sector-carriages. These ecaps, however,
are not shown in the other views, in order to
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prevent the confusion of their outline with
those of the pivots, and, finally, as the opera-
tion of the several parts has been incident to
the deseriptions of them hercinbefore given,
I do not further repeat them, save to point
out the capacity which the lengthwise sliding
but rotatively-fixed (that is, “longitudinally
splined”) gears z z z afford the machine-
driver to independently connect any or all of
the swing-carriages to the actuating mechan-
ism, for the machine thus acquires a pecu-
liarly-controllable as well as individualized
automatie feed-motion mechanism. In fact,
without detailing other advantages of the
above-described structure, whether operating
with one tool or all three, I here conclude by
pointing out that as three tools T 1" T oper-
ate at three successive parts of the work or
cireular tire W and almost, if not exactly, in
predetermined opposition any oneto the other
two, the strains they produce tend to neu-
tralize and balance themselves, and theiv ar-
rangement is thus preventive of centershift-
ing of the work.

Now I am aware that boring and turning
mills of the largest size have Terctofore heen
constructed so that their upright frames ,sup-
portnm the ordinary cross-head traversing
carriage and slide-rest members, have been
:1djustably securable by bolts and T-headed
slots along parallel side rails or trackways,
between which the lathe-table revolves; and
while serews and gear-trains have been in
some cases of this sort relied upon to trav-
erse these ponderous uprights from positionx
such that their fools can he brought to bear
on both the inside and outside of such hnge
cylinders as the turrets of monitors, &e., still
I am not aware that they have ever been
called upon to act as feed mechanisms for ad-
vaneing the tools into the work, and similarly
I am aware that for the purpose of effecting
angular divergence of the tool-slide with re-
spoct to the lath(, face-plate table or man-
drel axis the slide-rests of such machines,
even of the smaller sorts, have fxeqnen‘rlv

-been pn oted to their respective cross-head

traversing carriages, and these, to facilitate
their ]mndling, especially when large, pro-
vided with circular rack-work and intermesh-
ing pinion-gear. Such constructions, how-
ever, are easily distinguished from the novel
ones hereinbefore deseribed by me, from the
fact that such gearing has been merely to fa-
cilitate the assumption of different angular
adjustments of these mills’ slide-resis, and
Dy no means caleulated to effect feed move-
ments thereof.

I am also aware of the pivoted slide and
“rige-and-fall serews,” used upon what are
commonly known to tool-makers as * self-
acting slide-lathes;” but, the scope of such
mechanism being designedly for the sake of
raising and 10\\'011110 the point of the tool to
its proper cutting position in relation to the
work, the practice with them is subsequently
to rely on the slide-rest mechanisms proper

429,162

of the lathe to make the feed or work ap-
proaching movements of the tool. Thus they
ave not within the purview of my present in-
veuntion as above described and lercinafter
claimed.

Finally, as to the Fox or brass-finishers’
lathes and such other lathes provided with
pivotally-connected tool-supports, (of which
the lathe described in the United States TPat-
ent to Tuecker, of December 29, 1874, No.
158,338, may fairly be taken as a type,) such
constructions may be distinguished from
mine by the fact that they are caleulated to
support the tool they control chiefly by the
compression of their bed-supports, whereas
my device, ag above deelared and illustra-
tively deseribed, is designed to carry its tool
chiefly by tensile strains—i. e., todraw apart
and relieve rather than to crowd together
and compress its bases of support. More-
over, as to the IFox or brass-finishers’ lathes,
their pivotal carriages usually bank upon a
guide-rail and simply facilitate the quick
traverse of the slide-rest, or perhaps simple
tool-holder, which they ecarry to and fro from
positions of active to non-active, non-inter-
fering range.

What I desire to sceure by Letfers Patent
of the United States, and hereby claim, is—

The combination of the rotative boring-
mill table with a pivoted tool-carriage adapted
to swing within tool-working range of said
table, as well as to range backward and ont-
ward from said range to non-active, non-in-
terfering, or “clear ” position in respeet tosaid
table, and operative means for securing said
arriage within said working range, substan-
tially as and for the purposes hercinbefore
described.

2. The combination of the rotative horing-
mill table with pivoted tool-carriagesadapted
to swing within tool-working range of said
table, as well as to range backward and out-
ward from said range to- non-active, non-in-
terfering, or clear positionsin respect to said
table, and a tangent-screw operative for mov-
ing and adjustably holding said tool-carviage
within the limits of said working range, sub-
stantially as and for the purposes hereinbe-
fm'e descrihed.

The combination of the rotative boring-
mlll table with a pivoted tool-carriage h.n—
ing a guide part or guide parts sltuatcd at or
near said carriage’s margin and adapted to
register with a relatively-fixed and coneentrie
].1101(1] guideway or gnideways, and said guide-
way or {vmdeways, the whole operative to
maintain said carriage when moving within
the “swing range” of said mill-table with
great lateral steadiness, as well as to permit
of said carriage’s retreat backward and out-
ward from said range to non-active, non-in-
terfering, or clear positions in respect to said
table, substantially as and for the purposes
heveinbefore described.

4. The combination-of the rotative boring-
mill table with a pivoted tool-carriage, said
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carriage having a marginal guide part or
guide parts, a tool-holder attached to or part
of said carriage, a relatively-fixed carriage
guideway, and operative meaus, as clamping-
clips and binding-bolts, for adjustably secur-
ing said carriage with its said tool-holder
within the limits of said table’s swing range,
substantially as and for the purposes herein-
before described.

5. The combination of the rotative boring-
mill table with a pivoted sector-like tool-car-
riage having a guide part or guide parts sit-
uate at or near said carriage’s free or swing-
ing circular margin, a relatively-fixed lateral
guideway or guideways therefor, a tool-holder
adjustably securable upon said carriage’s
table adjoining radial side body,as described,
and operative means for moving and adjust-
ably seeuring said carriage in its movements
about -said guide or guideways, the whole
operative fo maintain said carriage when
bringing said tool-holder within the working
or swing range of said table with lateral
steadiness, at other times to hold it in de-
sired adjustments relatively to the work, as
well as on oecasion to permit of said car-
riage’s retreat from the region of said bed,
substantially as and for the purposes herein-
before described. '

6. The combination of the rotative boring-
mill table with a fixed pivot and a tool-car-
riage pivotally mounted thereon and having
a tool-holder attached to or part of said car-
riages, the said carriages’ pivot being so lo-
cated with relation to the work and the tool
that the center line of pressure produced by
the work on the tool when in the act of tak-
ing a chip tends in such direction as to swing
the tool with its supporting-carriage outward
and away from the work, the whole operative
substantially as and for the purposes herein-
before described. :

7. The combination of the rotative boring-
mill table with a pivoted tool-carriage, a tool-
holder adjustably securable to said carriage,
and said carriage’s pivot, the latter being so
fixed and located with relation to the work
and the tool that the center line of pressure
produced by the work on the tool when in the
act of taking a chip teads in such direction
as to swing the tool, with its supporting-car-
riage, outward and away from the work, the
whole operative substantially as and for the
purposes hereinbefore described.

8. The combination of the rotative boring-
mill table with a pivoted tool-carriage having
a tool-holder attached to or part of said car-
riage, said carriage havingalsoa guide part or
parts situated at or near its “free” or unpiv-
oted margin, a relatively-fixed lateral guide-
way or guideways therefor,and said carriage’s
pivot, the latter so located and fixed with re-
lation to the work and the tool which said
holder may support that the center line of
pressure produced by the work or chipon the
tool tends in such direction as to swing the
tool, with its supporting holder and carriage,

outward and away from the work, substan-
tially as and for the purposes hereinbefore
described.

9. The combination, with the rotative bor-
ing-mill table, of a pivoted tool-supporting
carfiage provided with a tool-holder pivot
and a tool-holder adapted to be swung upon
and be adjustably securable in relation to
said pivot, substantially as and for the pur-
poses hereinbefore described.

10. The combination of the rotative boring-
mill table with a pivoted tool-carriage adapted
to swing about its pivotal connections to and
fro about the swing range of said table, said
carriage being provided on its free or swing-
ing part with a tool-holder pivot and a “ tur-
ret ”” tool-holder adjustably securable and op-
eratively mounted thercon, substantially as
and for the purposes hereinbefore deseribed.

11. The combination of the rotative boring-
mill table with two or more pivoted tool-car-
riages, each having a tool-holder attached to
or part of said carriages, respectively, and
each adapted to be swung into working range
of gaid table as well as backward and out-
ward from said range to non-active, non-in-
terfering, or clear positions in respect to said
table, and operative means, as relatively-fixed
guide-beds and clamping-clips, for guiding
and on occasion securing said carriages, with
their said tool-holders, within the limits of
said table’s working range, substantially as
and for the purposes hereinbefore deseribed.

12. The combination of the rotative boring-
mill table with two or more pivoted tool-car-
riages having each a tool-holder attached to
or part of said carriages, said carriages hav-
ing also a guide part or parts situate at or
near said earriages’ respective free or unpiv-
oted margin, relatively- fixed lateral guide-
ways therefor, and said carriages’ pivots,
the latter so fixed and located with rela-
tion to the work and the tool that the center
line of pressure produced by the work or
chip on their tools tends in such directions,
respectively, as to swing the respective tools,
with their several supporting holders and
carriages, each outward and away from the
work, substantially as and for the purposes
hereinbefore described.

13. The combination of therotative boring-
mill table with a pivoted carriage adapted
to swing in a plane parallel to the axis of said
table’s rotation and carry a tool-holder, and
said tool-holder, substantially as and for the
purposes hereinbefore deseribed.

14. Thecombination of the rotative boring-
mill table with a pivoted tool-earriage
adapted to swing in a plane passing at an
angle to the plane of said table’s rotation and
carry a tool, and said carriage’s relatively-
fixed pivot, the whole so located that said
carriage may swing about said pivot until it
shall bring its tool within working range of
said table, as well as on occasion npward and
outward from said range to non-active, non-
interfering, or clear positions in respect to
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said Doring-mill’s tahle, substantially ag and
for the purposes hereinbeflore deseribed.

15. Thecombination of the rotative boring-
mill table with a pivoted tool-carriage
adapted to swing in a plane transverse to the
axis of said table’s rotation and ecarry a fool-
holder, said holder adapted to hold a tool
operatively with its cntting-face turned to-
ward the pivotal conneetions of said earriage,
and a feed-serew operative to move said car-
riage with eireular feed-motions across said
boring-mill table’s swing range, substantially
as and for the purposes hereinbefore de-
scribed.

16. Thecombination of the rolative boring-
mill table with a pivoted carriage adapted
to swing in a plane intersecting the plane of
said table’s rotation and carry a tool-holder,
said holderadjustably secured tosaid carriage
and said carrviage’s relatively-fixed pivot,
whereon said carriage may he swung both
downward within and upward withoutor ¢lear
of the working or swing range of said table,
substantially as and for the purposes herein-
before deseribed.

17. The combination of the rotative boring-
mill table with a pivoted carriage adapted to
swing in a plane parallel to the axis of said
table’s rotation and carry a tool-holder, said
holder, and said carriage’s relatively-fixed
pivot, whereon said ecarriage may be swung
into working range of said table as well as
upward and outward from said range to non-
aetive, non-interfering, or elear positions in
respect to said mill-table, the said pivotbeing
so fixed and located in respect to the work
and the tool whieh said holder may secure
that the center line of pressure prodnced by
the work or chip on the tool tends in such di-
rection as to swing the tool, with its support-
ing holder and carriage, upward and outward
and away from the work, substantially as and
for the purposes hereinbefore described.

18. The combination of therotative boring-
mill table with a pivoted carriage adapted to
swing in a plane parallel to the axis of said
table’s rotation and carry a tool-holder, said
holder, said carriage’s velatively-fixed pivot,
whereon said earringe may Dbe swung into
working range of said table as well as up-
ward and outward from said range to non-
active, non-interfering, or clear positions in
respeet to said table, and operative means,
as the ecarriage-extension sector and rela-
tively-fixed lateral guideways, for gniding
said carriage, with its said tool-holder later-
ally steadied within the limits of said mill-
table’s working range, substantially as and
for the purposes hereinbefore described.

19. The combination of the rotative boring-
mill table with a pivoted carriage adapted to
swing in a plane parallel to the axis of said
table’s rotation and earry a tool-holder, said
holder adapted to hold a tool operatively
with its eutting-face turned toward the piv-
otal connections of said carriage, and a feed-
screw operative to feed said carriage with cir-
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cular feed-motions to and fro to said rotative
table, substantially as and for the purposes
hercinbefore deseribed.

20. The combination of the rotative boring-
mill table with two or more pivoted carriages
adapted to swing in a plane or planes trans-
verse to the axis of said tabie’s rotation and
carry tool-holders, said holders adapted to

‘hold tools, cach with its respective cutting

face or faces turned toward the pivotal con-
neetions of their respective carriages afove-
said, and feed-serews operative to move said
carriages with cirenlar feed-motions within
said face-table’s swing range, substantially as
and for the purposes hereinbefore deseribed.

21. The combination, with the Doring-mill
table, of a pivoted carriage provided upon onc
extremity with a glide-rest eross-head guide-
way and upon the other with a sector-like ex-
tension having a lateral guide part or guide
parts arranged concentrie to said carriage’s
pivot, afixed pivot whereon said carriage may
swing from within range of saidrotative table
upward and outward to elear positions, a slide-
rest registering with and operatively conneet-
ed to said cross-head, clamp-clips, and fixed
guide-bedways, the whole so located and dis-
posed that said slide-vest may be brought into
operation within the working swing range of
the mill and the tool-carriage there steadied
and on oceasion anchored by binding said
clamps, substantially as and for the purposes
hercinbefore deseribed.

92, The eombination, with the rotative bor-
ing-mill table O, of two pivoted carriages
adapted toswing in a plane or planes parallel
to said bed, as well as to work upon the same
side of the center of rotation of said table
and earry tools working substantially in op-
position the one to the other, as inside and
outside tool-supporting members, respective-
ly, and feed-serews operative to hold or on oc-
casion move said carriages with circular feed-
motions, substantially as for the purposes
hereinbefore described.

23. The eombination of the rotative boring-
mill table with two or more pivoted carriages
adapted to swing in planes having different
angles of divergence in relation to the axis
of said lathe’s rotation and carry tool-hold-
ers, sald holders respeetively adapted to carry
turning-tools with their cutting-faces turned
toward the pivotal connections of their re-
spective carriages aforesaid, and feed-screws
operative to feed said carriages with cireular
feed -motions in corresponding angular di-
vergence tothe planes ol said carriages’ swing-
ing movements to and fro within the working
range of said rotative table, the whole sub-
stantially as and for the purposes hereinbe-
fore deseribed. .

24, The eombination, with the rotative bor-
ing-mill table O, of three pivoted tool-support-
ing carriages, two of which are adapted, re-
speetively, to carry “boring” and “turning”
tools in approximately the same plane, and
that plane parallel tosaid lathe-bed and on the
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same side of its center, yet in opposition the
one to the other, as inside and outside tool-
supporting members, and the third of said car-
riages located opposite to or across the center
from said carriage, being adapted to swing in
a plane substantially transverse or canted to
the plane of operation common to the afore-

said carriages and support a facing-tool, sub-
stantially as and for the purposes herembe—
fore described. :

25. The combination, with the rotative bor-
ing-mill table, of a pivoted swinging sector-
like tool-supporting carriage, such as f and
g are, and clamps «’ v, adapted to guide said
carriage in its motion toward the work or to
anchor it to said bed at any desired point,
substantially as and for the purposes herein-
before described. .

26. The combination, with the rotative box-
ing-mill table and slide-rest, as g* of a piv-
oted sector-like carriage adapted to support
said rest within working range of said bed,
fixed guide-bearings adapted to support and
steady said carriage when in motion, and
clamps " v/, operative to bind said carriage
when in desired adjustments, substantially
asand forthepurposes hereinbefore described.

27. The combination, with the rotative boxr-
ing-mill table and traversing slide-rest, as €2,
of a pivoted sector-like carriage e, provided
with an extension Q and a prismatic eross-
head g, said head forming, as by flanges ¢’ ¢/,
the cross slideways for said rest and econ-
nected by suitable journals with said slide’s
traverse-screw, fixed segmental guide-bear-
ings adapted to support and steady said car-
riage when in motion, and clamps v u’, oper-
ative to fix said carriage to said guides when
in desired adjustment relative to said lathe-
bed, substantially as and for the purposes
herembefore described.

28. The combination, with the rotative bor-
ing-mill table O, of a pivoted sector-like car-
riage, as ¢, provided upon its circular rim
with a rack, said rack, a rotatably-journaled
crank-handle bearing pinion intermeshing
with said rack, guide-bearings adapted to
maintain said sector-like carriage in correct
alignmentrelatively to the planeof said lathe’s
rotative table O aforesaid, a slide-rest, as ¢?,
removably secured to said sector-carriage,
and a journaled operating tangent - screw
adapted to engage removably with said car-
riage, substantially as and for the purposes
hereinbefore described.

29. The combmcmon, with a boring- mlll

table, of a swinging sector-like carriage, as g,
said carriage having a T-headed peripheral
slot in its circular rim and adjoining said
slot, a serrated profile or profiles, a flap, as
R, provided with an incurving serrated pro-
file or profiles adapted to register with equal
areas of the serration on the sector-rim afore-
said, said flap being provided with projecting
transversely-perforated nut-guide lugs, as R’
R/, a slotted split box having rounded seats
and slide-faces, the latter slidingly fitted to

said guide-faces of thelugsandadapted tosup-
port betweenits seats theconversely-rounded
ends of a tangent-screw feed-nut, said nut,
and a tangent-screw journaled to relatively-
fixed or ““ bed ” bearings, the whole operative
to equip or discounect said swinging sector-
carriage with a relatively-fixed tangent-screw
feed mechanism upon occasion, as described.

30. The combination, with the boring-mill
bed O, of a pivoted sector-like carriage pro-
vided on its circular rim with a rack and on
either side of a T-headed peripheral slot with
serrated profiles, said rack, a rotatably-jour-
naled crank-handle bearing- pinion inter-
meshing therewith, segmental guide-bearings
adapted to maintain said sector-like carriage
in correct predetermined alignment relative
to the plane of said lathe’s rotative table O
aforesaid, a slide-rest, as ¢?% adapted to be
guided and adjustably securable along one
of the straight sides of said sector-like car-
riage, a tangent-screw journaled tosaid guide-
bearing supports or similar fixed portion of
the lathe-frame, a flap R, provided with in-
curving serrated profiles to register with
equal areas of the serrations upon the sector-
rims aforesaid, said flap being provided with
projecting nut-guide lugs R’ R/, a slotted
split box having concave seats, and prismatic
slide-faces adapted to slide between said lugs
and support the convex ends of a tangent-
serew feed-nuf, said nut adapted to engage
aforesaid tangent-screw, and a T-headed
binding-bolt operative to engage with T-slot
aforesaid and thereby to effect the engage-
ment and release of said flap and serrated
profile of the carriage aforesaid, as desired, a
drive-gear splined radially but loose for lon-
gitudinal disengagement npon said tangent-
serew’s shank, and a train of gearing opera-
tive on conneeting said gear to communicate
with the lathe or table rotative mechanism,
the whole operative substantially as and for
the purposes hereinbefore described.

31. The combination, of a rotative boring-
mill table with a pivoted sector-like carriage
adapted to swing from clear to and within
the working swing range of said table, said
carriage having at or near its circular rim
rack-work,a rotatably-journaled pinion-wheel
intermeshing therewith, and an operating
crank- ha,ndle secured to smd pinion, substan-
tially as and forthepurposes hereinbefore de-
seribed.

32. The combination, with the rotative bor-
ing-mill table, of a pivoted carriage, adjust-
ably-securable brackets,as /% ¢° and pivotally
connected therewith tool-supporting slide-
rests, substantially as and for the purposes
hereinbefore described.

33. The combination, with the rotative bor-
ing-mill table, of a pivoted carriage having a
radially-disposed clamping-base, brackets ad-
justably securable along said base, as f° ¢5,
said brackets being provided with slide-bloeclk
guideways and tool-holding slide-blocks slid-
ingly connected therewith, and operative
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mechanism for feeding them alongsaid brack-
et-guideways, substantially as and for the
purposes hereinbefore described.

34. The combination, with the rotative hox-
ing-mill table, of a pivoted tool-supporting
carriage, said earriage having attached to it
a slide-rest guideway, a “slide-rest” attached
thereto, operative mechanism for feeding said
rest along said slideway of the pivoted car-
riage, and a tool-holder having a mandible or
moving jaw adapted to support thereby a
stubby broad-nosed tool, with its cutting-face
turned toward the jointings of said slide-rest,
substantially as and for the purposes herein-
before described.

35. The combination, with the rotative bor-

. 429,162

ing-mill table, of a tool-supporting carriage
pivoted to swing from clear to operative po-
sitions ranging within said table’s swing
range, said carriage being provided with a
slide-rest-attaching base, operative means for
advancing said carriage with a civeular feed-
motion, an attachable slide-rest for bearing a
tool-holder, said rest hbeing operatively fitted
for rectilinear feeding, and said tool-holder
pivotally attached to said slide-rest, the whole
operative substantially as and for the pur-
poses hercinbefore deseribed.
FREDERICK W. TAYLOR.
Witnesses:
Lewis R. Dicx,
Josuua MATLACK, Jr.
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