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(No model.)

o all whom it may concern.:
Be it known that I, FREDERICK W. TAYLOR,

‘of the city and county of Philadelphia, State

of Pennsylvania, have invented a new and
useful Improvement in Boring-Bar Puppets,
of which the following is a qpemﬁcatlon

My invention relates especially to that class
of puppets or “tail-stocks” which are used
upon lathes of considerable size to advance a

boring-bar into the axis of a piece of revolv-

ing wmk but it being also well adapted as a
puppet for use in congunetwn with lathe-
carriages, planer cross-heads, upright drills,
&e., and for advancing revolving as well as
rectilinearly-reciprocating boring-bars into

radial and other holes, it is hereinafter par-

ticularly described in connection with the ad-
justable tail-stock of a power-lathe as illus-
trative rather than as limitative of 1ts use and
scope.

The chief object of my present invention
is in advancing a boring-bar by a hydraulic-

ram system, to do so Wlth a compact mechan-

ism disposed radially and systematically

about the bar, the whole located so as to be |

as close to the cutters of the bar orits sup-
port as is compatible with the mechanism’s

‘range of action, and preferably constituted

of concentl 16&11}’-611\?(:‘101)111” elements, fuar-
ther objects being to combine with a hyraulic

Dboring-bar mechamsm such further mechan-

ism as may either prohibit or control the rate
of advance which the thrusts of the hydraulic
ram or rams may tend to deliver upon the
boring-bar, (in which connection I hereby re-
fer for fur thm information as to this method

of feeding whenthe advancing and restraining

forces are applied out of a common ahwument
to my United States patent, No. 289, 121 dated
July 31, 1888;) also, to contrive the mecham%m
so that by taking one or more fresh holds upon
the barits advance may be continued through

a range of action greater than that of the_

kalnﬂ-stmke of the hydraulic ram orrams,
tou'ether with such other novel features as I
dl‘%tltl“ul‘%h in the following description and
elalms IFor reference now benw had to the

‘accompanying drawings, forming partof this
specification, 1n which 51m11a1 letters of ref-
erence indicate corresponding parts through-
out the figures, they will be found to illus-
trate my invention, as follows, to wit:

|

Flwme 1is a side elevationof a power-lathe
eqmpped with a “back-rest” and my 1m-
proved boring-bar-puppet mechanism in the
act of feedmo a reciprocating boring-barinto
the axis of a piece of chucked wmk Fig. 2, a
longitudinal median cross-section of the pup-
pet mechanism shown in Fig. 1, the foot or
supporting part being blok:en awajy for the

sake of economy of space; Figs. 3 and 4, front

“and rear views, respectively, of the puppet—

head shown in the above figures, the line z ,
Fig. 1, denoting that of the cross-section of
I‘w. 3, and the Tine 1/ 1/ that on which the sec-
tion of Fig. 4 was made; Figs. 4* and 4% rear
and plan views of a modification upon a du-
plex arrangement, the scale being consider-
ablyg oreater in Fig. 4%; Figs.*5 and 6 a side ele-
vation and plan view, 1espectwely, of a modifi-
cation of my 1mp10ved puppet applicable for
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rotating boring bar or drill; Fig. 5%, an end-

wise view, pa,rtmlly in secuon lookmﬂ out-
ward to the rear, as mdlemsed in ofifset arrow

ends of the br oken line o’ a’ of the structure

shown in Fig. 5; Fig. 5% a detail of a fragment
on an enlarﬂ‘ed Seale the portion given sec-

tionally bemﬁ' indicated by the broken see-

tional liney’ 9y’ of Fig. 6; Figs. 7 and 8, a side
elevation and rear end Vlew of af uthhel modi-
fication.

/5
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In the figures, A represents the live-head of

a poweplathe of which the shears C ar ef.nsh—
ioned with ordinary prismatic guide-rails ¢ ¢’,

Figs. 1 and 3, and carry a ba,ck-lest or bm-

1nﬂ-colla,1 D. The work E, carried by the
chuck a, finding a concentuc bearing in the
collar d of this rest D, presents its flee or
muzzle end ¢ to the bor mﬂ*—bm . ‘Now this
bar F enveloped 1in a eoncentue slceve the
bushing H (see Figs. 2 and 4) issues from the
muzzle or front end of the tubular puppet-
slide G, the whole lying concentrically: dis-
posed to and in the prolongation of "the axis
of the mandrel d’, and the slide G finding 4n

QcC
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abutment for its muzzle ¢* against the adjoin-
ing face h*of the ohuck-ﬂanue collar H’ of the

bushmn' H, whose radial screws ¢ ¢ g serve to
orip md fix at any desired portion of its
lencth the shank of said centrally-disposed
bonnn-bm F, which bar is also so fitted to

160

this buc‘,hmﬂ‘ that without loss of alienment =

it can slide fleely endwise through the same.
So, too, ‘rhe circular neek-ouﬁces B2 I3° of the
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- sald, and the flange or annularsurface G’ be-
~tween the front and rear extensions of the
slide & forming in the preferred enveloping |
~ single-eylinder sort (illustrated in IFigs. 1 to |
- 4, Inclusive) the piston area d, upon which
- water or other equivalent liquid when intro- |
duced under pressure by suitable supplyand |
escape conduits—such as the pipes 0’ 12,
~screwed 1nto holes, as b, Fig. 1, communicat--
ing with the cylinder-cavity B’—acts to urge
the slide G as a ram outward from the body
of I3 toward the work E.  Thus with the pup-
pet slide-bar G, by the pressure transmitted

s
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puppet-head housing B and their packing-
~glands I T, (see Tigs. 2 and 5,) adjustably
bolted to the front and rear of said housing

B, (by the bolts ¢ <’,) fitting closely about the
Afront and reduced tail G and G* of this slide

G, serve to keep it and the parts it carries

‘not only in its aforesaid alignment with great
~ steadiness and accuracy, but also to allow it

“to reciprocate longitudinally with tight joints
in the necks aforesaid, the length of stroke
being approximately the length of the inter-.

nal eylinder-cavity BB’ of the housing afore-

~from its muzzle as a ram through the collar

30

H’ and

endwise-sliding parts of the above-described

“device (illustrated in Figs. 1 to 4, inclusive)
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-Said threaded tail 112 of the bushing

the screw-threaded tail 11* of the bushin oIl
and its nut L either prohibits or controls.

It is evident that the bushing IT may be
made integral with and part of the slide-bar
&, Instead of being detachable therefrom, in
which case the screw-threaded tail H? of the
bushing I would be part of the slide-bar G.
H, (sec
Fig. 1,) while splined, so as to prevent rotary
motion by the slot i (fashioned infegral there-
in) and the key 7/, seated in thecollarJ’, (see
Figs. I and 4,) otherwise passes freely endwise
through the collar, which in turn, being fash-
1oned integral with the casing J,is secured to-
gether with it (J) by the latter heing abutted
and fixed, as by screws j’, to the annular
shoulder j of the housing B, (see j, Iig. 1,)
whereby the whole, forming a concentric cap
to the rear of stuffing-box I’, reacts to the
strains which the advancing tendency of the
ram aforesaid transmits through the various
sliding parts to the nut I, and it (I) when
stationary delivers these strains through J .J/
to the said shoulder j, and thereby the hous-
ing b on receipt absorbs them, while, on the
other hand, any unserewing or running down
of the nut L toward the free end 7%, Fig. 2, of
the tail 11% naturally acting to release II, per-
mitsthe tendency aforesaid to develop into an
actual advance of theslide-bar G, and with it
I H, g g g,and F arefed forward toward the
work. Now these conditions of the nut I, are
convenlently regulated by me as follows: The
screw I (being slotted lengthwise, as above

L chuck-serews g g g, (or their equiva-
lent,) the bar I and the tubular bushing H
also receive a tendency to similarly advance
toward the work, and this tendency to ad-
~vance under the hydraulic pressure in the

428,703

deseribed and shown at 7, Fig. 1,) carries the

nut L, when banked against the rear of the

abutment-collar J, with the worm-teeth /, that

are cut upon thatnut’s concave periphery in

gear with the threads of the “tangent screw”

F, journaled transversely to the axis of said

nut I. in a suitable position by the bracket-

bearings I{ I, and thus the worm-serew’s spin-

" S Spin- 75
dle £" affords by its fixed cranked hand-wheel

k* a convenient means formanually actuating
this as a releasing mechanism, as well as an

automatie hold-fast preventive of its nut’s

rotation 1f left by the operator at any desired
adjustment along the threaded portion II* of
Moreover, in cases |

the sliding bushing II.

3o

where means for forcibly exhausting the liq-

uld introdueed into the cavity B’ do not ex-

1st, the nut L and serew I1? are in themselves

readily available as a device for withdrawing
the protruded portionsof the slidin gmembers

e

G 11 and whatever bar F, &e., they may have

~chucked to carry; but of course to this end

the fluid in the eylinder-cavity B’ must not

~only be released from pressure, but allowed to
~cseape, which can be accomplished by the con-
duit 6°.  Otherwise by exhausting the fluid,
“&e., from the eavity B’ the pressurc of the air
‘upon the muzzle area of the ram-plunger orv -
piston-rod may De called on to act to forece
the sliding parts home after a protrusion, the
‘nut L being then merely run along the tail

dI# at a proper pace to permit of the conse-

‘quent retreat. _ -
- Theslide-bar G may be, as isoften the case

9c

OO0

in ordinary lathe-puppets, prismatic instead -

of cylindrical, (see G, Figs. 7and 8,) wherein
1t 1s illustrated as of square cross-section,

‘and it then may be equipped with a longi-

tudinally-disposed rack It¥, and a spur and
pinton wheel train I M0 J050) potatably jour-
naled in a suitable housing formed by an ex-
tension B*of the main puppet-housing I, (sce
Fig. 7,) the crank-handle of which train £,
fixed to the spur-wheel shaft /% Fig. 8, to
which it is offset as a fragment, serving to
control the slide-barin releasing, restraining,
or retreating the mechanism instead of the
preferred serew and the nut-releasing deviee
shownin Figs. 1,2, and 4; but should this re-
leasing” method of feeding not be desirable in
certain cases, it is within the purview of my
presentinvention nottoemployone,as,say, by
using, first, such a device as that illustrated in
IFig. 1, divested of the abutment tail-case J, to-

gether with all the holdback mechanism—

such as the worm-serew L, the nut I, and the
secrew I[*—to which end the removal of the
bolts 3" and nut I. in the instanee under con-
sideration suffices, and that Deing done the
reciprocations of the puppet-slide G are to be
eltected, whether for actual feeding or for
mere retreating, &c., by the pressing into or
exhausting from it of the liquids within the
cylinder-cavity B’ by way of the conduits 1°
b'; seeond, such a device as that illustrated
in IFigs. 4* 4" wherein the mechanism, apart
from certain structural modifications not
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preferably, so as to be longitudinally adjust-
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constructed w1t1101113 any 1*eleasmn' mechan-
for, in addition to the a,bove concen-

modification, consisting of a duplex-ram sys-
tem, to wit: the right and left similar and
syinmetrical ram-cylinders B4 B4, bolted upon,
lying parallel to, and at equal distances from
the central puppet slide-bar If G, which, pass-
ing through a cylindrical guide- chamber B,
(as an 01’*dmary lathe- puppet’s slide-bar does,)

is here adapted to be actuated endwise by the.

piston-plungers G4 (3, which, issuing from

the aforesaid cylinders, bear upon diametric- |

ally-opposite- portions of the annular collar
Fig. 7, and that collar being mounted,

able endwise along the screw P of the slide-

bar F G, it serves to transmit the thrusts of
‘these rams evenly and simultaneously to it.

Moreover, as the bar F ( in this case carries
the cutter p, keyed by wedge p’, in a suit-

able transverse slot near its outer end, it very

clearly illustrates the close association which
my invention permits between the tool, the
ouided portion of the now integral boring
slide-bar, and the forcing agent or ram sys-

tem, and this desPite the fact that the atore-

said ram-cylinders By arealso in this instance

shown as Sepamble pamts bolted to the sides

of B.

So Figs. 7and 8 display a still further modi-
fication Wlthout departure from . the typical’

radial disposition, for,in addition toa square
slide-bar G and its rack and pinion releasing

gear, as above identified, three cylinders B

are here shown, fashioned integral from a

single puppet-head housing B, and the whole

disposed concentrically and at equal angular
divergences (one hundred and twenty ,e-
n*reefs) about the slide-bar guide axis thereof,
which latter is a mere prlsmahc envelope 200

to the aforesaid square bar G, and the abut-

ment member HY in this case, being formed
both integral and terminal upon the slide-bar
G!% has in itsmuzzle end G** a conical drill or
center socket-seat, in whichthe boring-bar I,
a similar conical shank FY, fits and
chucks itself in a well-understood manner,

The conduits 0" b° are here, as more specific-
ally shown in Fig. 2, presumabl) in ‘connec-

tion with the Cseveml ram-cylinders’ respective

cavities, (indicated by broken outlines;) and
their plunger-rams provided-with proper pis-
tons, as g4, for receiving the pressure both
front and rear, are divested of rearward ex-
tensions, for the slide-bar G is now guided
independently of them by its envelope B

~aforesaid.

6o

In Figs. 5,6,54 and 5% 1 show certain modi-

fications of the structure shown in Figs. 1to4,
which adapt it to advance a boring-bar not
only with a rectilinear reciprocation, butalso
to. drive it with a rotary motion as well, the
feed mechanism being, however, of the. pre-
ferred screw-releasing sort, for here, with the
exception of the omission of the bushing H

length of said spindle being

shown in Flﬂ's 1 to 4 or 7 and 8, is primarily | and the addition of cone-bearing F’, Flg. 6,
' formed integral upon that portion of the bar_

where it emerges from the slide-bar’s corre-
spondingly bell-shaped orconic muzzle-cavity

terguided in the cavity and ﬂ'landular orifices
of the puppet-housmﬁ to those shown and de-
scribed in Figs. 1 to4,inclusive, save thatthe

-puppet—housing B .has, for the purpose of this
modification, its rear part extended into a

saddle-back extension B’ provided with a
consecutively-disposed series of pillars 6™ 6
b® having concentric cylindricalbearings 17 f*

13, s Figs. 5 s and 6, through the first two of which

the 10nﬂ*1tud1nally-slotted tail < of the Dbor-
ing-bar F passes, its rear end I° being con-

nected to the flanged head 2! Fig. 5% of the
separate concentric 1"eleasmn~-screw 100 by

being screwed at I to the 1"'eduemu -cap F'9,
whose annular flange If't, embracing “the nee_k
of the serew I, prevent-s 1ts escape from
the chamber 71 yet allows the bar to revolve
when actuated, as hereinafter described, de-

spite the fact that the spline-finger /% bolted

to the housing-pillar b of the head-extension
B?, having its tip in the longitudinal slot A’
of that screw, (see Kigs. 5, 54, and 5%) pre-
vents said screw from rotating at all, just as,
on the other hand, the worm-threads of the
nut I, registering with the screw H!™ and
carried fixed to the, in this case, tubular
spindle -I.” of said releasing-nut, may cause

1 that serew to move endwise either to or away
from the cylinder should that worm-nut be

turned. Now this turning of the nut 1, 1

have contrived in this case to depend upon

mechanical connections with the mechanism

now about to be deseribed for giving the

aforesaid rotary motion to the bm‘ by which

the feed motion becomes &utomatlc, aswell as

of the preferred releasing system sort--to
wit, for the nut L, being 1’161"6‘ again provided
with a worm-wheel and tangent screw, is sub-
stantially as shown inFigs. 1to4 above,save
only that for convenience in association the
said tangent screw is placed vertical instead
of 10nﬂ*1tudmal, and its shaft &/, Fig. 5, be-
ing. equipped with a lonﬂlludm&lly Sphned
miter- vear kY carries it normally just above

where that ‘“-‘»h::'Lft finds a step-bearing in the
lower of the elbow-brackets 6%, a sufficient

tween said gear and the bOd}T of the tangent
screw k (see Fig. 54) to permit of said gears
being slid lengthwise along 1t, for if at any
time it should bedesired to puttheautomatic

feed mechanism out of gear it then may be

done by lifting the gear £ atoresaid out of
range of its normally -1ntermeshmn miter-gear
N7, which latter is fixed upon the end of the

~counter-shaft N,and thence N,passingthrough

bearings N® N3, Fig. 6, fashioned from theside
body of the head-housings extension B’ spans

P reqermd be-

70

(3, andsaid conic cavity, the sliding members -
are correspondingly formed, located, and in- -
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the gap between the pillars 6% 0% and finds a
steady bearing n'® in the adjoining side of the
latter, and the whole lying pm'allel to and be-
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low the parts I ' aforesaid carries, by means | medium of the cap F° and intermediate hold-

of their splined eyes engaging in the slot N7,
(see Fig. 5,) the lengthwise-slidable change-of-
speed spur-wheels 72 2/, which wheels, with
the annularly-grooved slider-drum O, being
fixed together or preferably formed integral,
are controlled by the forked slider-rod #2
which, by a branch »'%, Fig. 6, passing within
and across the extension BY is operatively
connected to slotted apertures 0° by the col-
lar #° and thumb-nut binding-screw at n!;
also, between the housing-bearings within 5%
b* there is splined against radial slipping and
fitted for mutual lengthwise sliding upon the
bar I the sleeve M, (see Fig. 5, wherein the
dotted outline M’ is the spline fixed to said
slecve’s eye, and F* the lengthwise-slotted
seat in IF, with which the same engage,) and
fashioned integral with this sleeve M are two
pinion-wheels m m/, adapted to engage and in-
termesh, respectively, with the aforesaid spur-
gearsnn’, according as one or the other of the
latter is brought into alignment with its mate
by the manipulation of the slide-rod n° and
there anchored by the nut at %, the slot %
IFig. 6, indicating by its length the range of
action thatisapproximately necessary forthis
change of the driving-gear train. Iinally,
fixed to the shaft N and adjoining the gear »
the miter-gear N* derives circular motion
from the fellow intermeshing miter-gear 'V, to
which such motion is in turn transmitted by
the driving-shaft ?, journaled transversely of
the general strueture in the lower portions of
the pillar ' as indicated in the dotted hear-
ings ¢’ 1', Fig. 6, and so the same, preferably

steadied by the outside hanger-bearing #°, car- -

ries the fast and loose belt-wheels 'T' TV, by
means of which the whole is operatively con-
nected with or cut off at will from any suit-
able prime mover, for, as to the operation of
this rotative automatically-feeding variety, it
i1s only necessary that motive power be sup-
plied the belt-wheel 1'in the usual way. Then
that motion being transmitted by its shaft 7,
Fig. 6, the miter-gears V N= deliver it to the
counter-shaft N, and it, either by N m or »n’
n, according to the position which the slider-
bar n® places the slide-bloek O along the shaft
N, serves to drive with correspondingly-modi-
fied speeds the sleeve DM, which by its spline
M’ not only allows the boring-bar If to slide
endwise through the bearings 6% 6%, but also
drives it therein with a corresponding rotary
motion, so that as the cone I forms an abut-
ment as well as the terminal journal of the
rotary bar If, against which the muzzle G° of
the ram-plunger slide-bar G bears, Iig. 6, it
is thereby urged forward under the pressure
of the liquid introduced through the conduit
O3, and bar If is thus again, in addition to its
newly-acquired rotary motion, subjected to a
forward tendency similar to that which is re-
ceived in the form illustrated in Ifigs. 1 to
4; but here the abutment 6™, Ifig. 6, receiving

| or to control it.

backorreleasingscrew I to eitherabsolutely
restrain thattendency and forbid the advance
The latter action takes effect
at such time as the sliding miter-gear &k is
dropped into gear with N’ N/, and thereby also
derives motion from the shaft N, and soit, by

| means of the tangent serew and worm % I, ro-

tates that nut in its sleeve-bearing 1./. That

| accomplished, the serew H'™ issues from the

nut I, for, the spline-finger /i* preventing that
screw’s rotation, the endwise pull delivered
to its head 7' by the rotating cap I takes
eifect, and the spline finding no opposition in

the slot to endwise sliding, the tendency is

suffered to develop into an outward advance
or “feed” of the bar, its rate of advance de-
pending upon the piftch and rapidity of ro-
tation of the serew and nut I, which are of
course to be fashioned according to the exi-
gencies of constructive detail.

It may also be noted that the binding-screw
s (shown in Fig. 5*) serves to hold the miter-
gear £ in or out of range of its fellow N/, as
desired, and also that the slide-bar G is here
also of the “hollow” {ype—that is, an open
tube from end to end. |

In coneclusion, as to the operation of the sev-
eralforms preceding Ifigs. 5and 6 has been in-

cidentally incorporated with the preceding de-

scription of their partsand mode of association,
it need only be added here by way of supple-
ment that while I prefer toemploy my releas-
ing feed mechanism in conjunction with the
symmetrically and radially surrounding ram
or rams of my improved boring-bar puppet
mechanism, I do not wish to he thereby under-
stood as solely limiting myself thereto, for,
as above pointed out, whether the advance
be merely a tendency, cither absolutely re-
strained or automatically controlled and “fed”
by the operationof parts suchasareset forthin
the deseriptions of the releasing mechanism to
IFigs. 5 and 6 above, or whether that tendency
be delivered immediately as developed to the
bar, whereby it becomes both the feeding and
advancing agenecy in one, all the several modi-
1cations hereinbefore described embody in
common certain charaecteristics which, apart
from that of the releasing mechanism, arc
novel to boring-bar puppets.

Having now described my invention, what
I claim as new, and desire to secure by Let-
ters IPatent, is—

1. The combination, with a reciprocative
puppet shide-bar and 1ts puppet-housing, of
a concentric and radially - surrounding hy-
draulic ram operative as a slide-bar-advanc-
ing mechanism, substantially as and for the
purposes hercinbefore desecribed.

2. I'he combination, with the puppet-hous-
ing and interguided reciprocating slide-bar,
the latter provided with suitable means for
carrying the shank of a boring-bar or equiva-
lent instrument, of two or more symmetrical

the thrusts of the nut L, serves, through the | hydraulic rams disposed at equal angular di-
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vergence about said slide-bar and operative
to advance the same, substantially as and for
the purposes hereinbefore described. |
3. The combination, with the puppet-hous-
ing and hollow interguided reciprocative

- slide-bar, the latter provided with suitable

IO

2C

35

40

45 adapted to carryaboring-bar or equivalent in- .

means forcarrying a boring-baror equivalent

instrument, of a hydraulic ram or rams radi-

ally disposed in a symmetrical arrangement

about said slide-bar as well as operative to

advance the same, substantially as and for the
purposes hereinbefore described.

4. The combination, with a puppet-housing
having a suitable cylinder-cavity and con-
duits leading thereto, of a reciprocative pup-

pet slide-bar provided with means for.carry-
ing a boring-bar, said bar and ram-plunger

fitlted in said cylindrical cavity of said hous-
ing and operative to advance said slide-bat,
the whole being radially and symmetrically

disposed, substantially as and and for the pur-

poses hereinbefore described.

5. The combination, with a puppet-housing

having a suitable eylinder-cavity and con-
duits leading thereto, of a reciprocating pup-
pet slide-bar, and a ram-plunger formed inte-
oral and fitted to said cylinder so as to ad-
vance under hydraulic pressure, the whole
being radially and symmetrically disposed,
snbstantially as and for the purposes herein-
before descriped. - |

6. The combination, with a hollow recipro-
cativeslide-bar provided with a suitable abut-

ment-bearing, as F% and a boring-bar rota-

tably mounted therein, of a puppet-housing
wherein said slide-bar may reciprocate end-
wise, mechanism for driving said boring-bar
with a rotary motion, and a hydraulic ram or
rams symmetrically and radially disposed to
said slide-bar as well as operative to advance
the same, substantially as and for the pur-
poses hereinbefore described. -

7. The combination, with the puppet-hous-
ing and interguided reciprocative slide-bar

strument, of a radially and symmetrically dis-
posed slide - bar-advancing mechanism con-
sisting of a hydraulic ram or rams, and a
holdback serew and nut or equivalentreleas-
ing mechanism operative to prohibit or con-
trol the tendency of said advancing mechan-
ism, substantially as and for the purposes
hereinbefore described.

8. The combination, with the puppet-hous-
ing andhollowinterguided reciprocativeslide-
bar provided with a suitable abutment-bear-
ing, as F?, of a boring-bar rotatably mounted
therein, mechanism operative for driving said
boring-bar with.a rotary motion, symmetric-
ally and radially disposed advancing mechan-
ism consisting of a hydraulic ram or rams;
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and a holdback serew and nut or equivalent -

releasing mechanism operative to prohibit or
control the tendency of said advancing mech-

anism to urge the slide-bar forward, substan-

tially as and for the purposes hereinbetore
described. | . '

9. The combination, with the puppet-hous-
ingand hollowinterguidedreciprocative slide-
bar provided with a suitable boring-bar abut-
ment-bearing, as 3, of a boring-bar orequiva-
lent instrument rotatably mounted therein,
mechanism operative for driving said instru-

‘ment with a rotary motion,symmetrically and

radially disposed advancing mechanism con-
sisting of a hydraulic ram or rams, a hold-
back serew and nut or equivalent releasing

mechanism operative to prohibit orcon trol the
tendency of said advancing mechanism in urg--

ing the slide-bar forward, and mechanism, as
the worm and tangent serew, operatively con-
necting said rotary driving mechanism with
said releasing mechanism so as to automati-
cally control the rate of said release, substan-
tially as-and for the purposes hereinbefore de-

seribed. |
| FREDERICK W. TAYLOR.
Witnesses:
Lewis R. DICK,
JOSHUA MATLACK, Jr.
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