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UNITED STATES
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PATENT OFFICE.

BINGT M. W. HANSON, OF HARTFORD, CONNECTICUT, AS
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PRATT & WHITNEY

SIGNOR TO

CORPORATION OF NEW JERSEY.

TURRET-TOOL.

SPECIFICATION forming part of Letters Patent No. 77 2,109, dated November 15, 1904,

Application filed September 25, 1002, Serial No. 124,779,

(No model

Lo dl whone it nuy coneerin:

Be 1t knownthat I, Bexaer M. W. Havsox, a
citizen of Sweden, and arvesident of Hartford,
in the county of Hartford and State of Con-
necticut, have invented certain new and useful

Improvements in Turret-Tools, of which the |

tollowing is a full, clear, and exact specitica-
tion.

This invention relates to improvements in

turret-tools and in means for attachine them
ines, and

to the turrets ot lathes, serew-mac
similar machines, the ob]ocr belng to provide
tools for this purpose which shall be readily
adjusted todifferent sizes of work and readily
applied to and removed from the tool turrets
or bases upon which they are held in opera-
tive relation to the work and which shall also
when applied and .:‘Ld]ucstul be solidly held in
adjusted relation.
A further object of the invention is to en-
able the cutting-tool to be easily thrown back
imm the work when it has completed 1ts eut
and before drawing the ':-ool—tm'ret bacl, so as
to prevent the tool from traveling back in con-
tact with the finished worl and also to allow
the tool to be returned readily and accurately
to 1ts cutting position before beginning oper-
ations on the succeeding piece of work.
Tools of this class are commonly mounted
In thelr tool-turrets by means of a longitudi-
nal shank which 1s inserted in a coneqpond-
ing cylindrical seat in the turrvet. These
hanlm are almost of necessity of compara-
tively small diameter, and thervefore the sta-
blllty of their attachment to the tool-turret is

not as great as 18 desirable for some classes of 1
It 1s turthermore desirable in most |
- well-known w ays to bring the successive tools

work.
instances to retain the aforesaid cylindrical
seats 1in the tool-turret for the insertion of
smaller tools, such as taps and reamers, which
are preferably made with cylindrical shanks.
In the present improvements provision is
made for attaching the heavier tools upon any
face or side of the turret, while retaining the
aforesaid customar VCVIIDdIlC‘Ll seats, so that
all sides or faces of the turret are avmlable
tor the application of tools having the cylin-

. Fig. 2

- drical shank or all tools having the improved

form ot attachment of my present invention.

Ficl ure 1 of the drawingsisaplan view. and
s a side view, %hnwmo a tool-turret
and too]sg constructed and Mlalltrml tn accord-
ance with my present invention. Fig. 3 is an
enc view, and Fig. 4 a side view, of my pre-
ferred embodlment of tlnslmpmved tool, Kigp.
4 showing also in section the: acljacent pmtmn
of a tool-turret. Fig. 5 is an end view, and
Fig. 618 a side view, of a modifiad form of
this invention. In Fig. 6 the tool is shown to
be provided with the customary evlindrical
qlmnh instead of the dovetailed face of Fios.

3 and 4. Fig. Tisalongitudinal sectional view
taken along and at right angles to the line
(7ot Fig. 5, showing the arrangement for
supporting, adjusting, and clamping the back-
rest jaws which are commonly employed in
this class of tools. Fig. 8 is suh%t&ntmllv a
plan view of a piece of work, showing the tool
of Figs. 3and 4 in operation therecon: and illus-
trating how that tool may be employed for

‘munu or squaring a shoulder of the work

which is too wide to be covered by the face of
the tool or which for any reason requires to be
faced squarely at right angles with the axis
of the work in the manner commonly em-
ployed in the use of the ordinary lathe.

In my preferred embodiment of this inven-
tion (shown in Fi 106, 1 to 4, inclusive) the tools
and bacl-rests are mountecl upon a basc 10,
which 1s dovetailed to fit upon cmreapondmﬂ
dovetatled projections 11 of the turret 12.
which is here shown to be mounted in the
usual way upon a turret-slide 13 upon a ver-
tical axis, upon which the turret is rotated in

Into operation upon the work. Tach tool-
face of the turret is preferably provided with

' one of these dovetailed projections 11, so that

tools having a base 10 may be mounted upon

any or all of the working faces of the turret.
- Kach tool-tace is also ple‘rel ably provided

with the customary cylindrical seats 15 for
recelving a cylindrical shank of the customary
form, like the shank 16 of the reamer shown
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in Figs. 1 and 2 or the shank 17 of the tool

shown in Fig. 6, so that tools having this |
' as not to score or mark it during the retract-

customary form of shank may also be mount-

“ed upon any or all of the tool-faces of the tur- i

¢ ret or so that the same turret may be pro-

vided with some tools having the base 10 and ;

with other tools having the cylindrical shanks I

16 or 17. These cylindrical seats 15 are prei-

 erably made in the center ot .the projections

ro 11, as herein shown, the faces of these pro-

jections being preferably at right angles with

the axis of the cylindrical seats 15. The

shanks 16 or 17 are clamped in place by means

of the customary bolts 19, and tools having

15 the bases 10 are clamped in place by means of

a oib 20. The tool-holders and back-rests for

these tools aremounted upon the studs 22, 23,

and 24, respectively, which are firmly seated

in the base 10 and project rigidly theretrom

20 in a parallel relation with each other and with

the work. The tool-holder 26 is mounted

upon the stud 22, fitting snugly thereon, with

only sufficient freedom to enable it to be

turned for adjustment of the tool, and 18 held

25 longitudinally upon the stud by means ot the |

serew 27 and the washer 28, the latter being |
nreferably counterbored into the face of the
tool-holder so as to be flush therewith, as best

shown in the tool of Fig. 6, which in respect ;

30 of the mounting of the tool-holder and the
back-rests does not differ from the tool of
Figs. 3 and 4. The front face of the tool-

holder 26 is recessed at 29 to receive the tool
30 and sustain it in a substantially tangential

3= velation to the work, as shown in Kig. 3, be-
ing clamped in position by means of the set-
screws 31. It is sometimes desirable to sup-
nort the tool at different angles with the axis

of the work, and for this purpose the adjust-

40 ing-screws 32 are provided in the tool-holder,
which abut against the back of the tool and

by means of which it can be adjusted to any |

desired inclination, which is mainly for the

purpose of affording proper cutting clearance.

45 As a means for adjusting the point of the tool
to a proper distance from the axis of the work

W and also for the purpose of utilizing 1t.for

facing operations, as shown 1n Kig. 8, the
| tool-holder is provided with a worm-threaded
;o portion 33, which is engaged by a suitable
threaded worm 34, mounted to rotate in the
hubs 35 of the base of the tool. ~The worm
is here shown to be pinned upon the worm-
shaft 86, which is squared at its front end 37
£t to receive asuitable wrench or crank for turn-
ing the worm. The tool-holder thus codper-
ates with the worm 34 as a sector worm-gear,
the turning of which by the worm swings the
point of the tool radially toward or from the
60 axis of the work, so as to adjust it to cut dif-
terent desired diameters or to face off the ends
of shoulders.
After turning a cylindrical piece of work
with one of these tools and while drawing the

65 tool longitudinally back over the finished sur-

tace it is desirable to draw the cutting-point
of the tool away from that finished surface, so

ing movement. The chiet difficulty attend-
ant upon this withdrawal of the tool is that of

returning it again to its operative position

with sufficient accuracy to enable the succes-
sive pieces of work to be turned to exactly the

same diameter. As a means for accomplish-
ing this 1 provide the worm 34 with a stop-
dog 38, which isclamped upon the worm-shaft
by means of a screw 39, the end of the dog
projecting into contact with a pin 40, fixed in

“and projecting from the tool-base 10. The

dog 38 is adjusted and clamped so as to rest
upon the pin 40 when the cutting-tool 30 1s
acjusted to proper position. When 1t 18 de-
sired to withdraw the tool slightly from the
work for the purpose just indicated, the worm
is rotated only part way around, so as to carry
the dog away from the stop-pin—ior exam-
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ple, to the position shown by dot-and-dash

lines in Fig. 4—thus slightly retracting the
point of the tool while it is withdrawn from
the work, after which the tool 30 is restored
accurately to its cutting position for the next

piece by turning the worm so as to carry the

dog 38 against the stop-pin 40.°

The back-rest jaws 43 and 44 are adjust-
ably mounted in the posts 23 and 24, respec-
tively, as best shown in Fig. 7. “The posts
are provided with slots in which the jaws fit
snugly, these slots being disposed in a radial
relation to the axisof the work. As a means
tor adjusting the jaws longitudinally of the

axis of the work the posts 23 and 24 are pro- -

vided with circumferential screw - threads,
upon which are fitted the clamping-nuts 45
and 46, clamping against the respective oppo-
site edges of the back-rest jaws. Those edges
may be parallel with each other; but in order
to support the jaws against lengthwise move-
ment outwardly from the axis of the work 1
prefer to construct and arrange the parts as
shown in Fig. 7, in which the jaw is shown to
be tapering—smallest at its outer end. 1 pre-
for to maintain one of these edges of the jaw
at right angles with the axis of the work,
thereby making the inclination all on the other
edoe. To accommodate thisinclination of the
edoe of the jaw, whether on one or both edges
thereof, I employ one or more clamping-wash-
ers 47, which slide over the outside circum-
ference of the thread of the post and are pro-
vided with an inclined seat for the jaw, made

by slotting the washer at diametrical portions

of one edge of a widch equaling the thickness of
the jaw, the bottom of the slot being inclined
in accordance with. the inclinations of 1ts co-
operating edge of the jaw. In this way the
ends of the jaw projecting from the slot in the
post pass through the inclined seat of the
washer, thereby preventing those washers

from turning, while the opposite or unslotted
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ax1s of the post, and hence allows the clamp-
Ing-nut 46 to set squarely against it, while the
collar 45 also clamps squarely against the op-
posite edge of the jaw.

aclapted to receive a spanner or wrench by
which they may be firmly tightened to place.
By loosening one of these nuts both the nuts
anc the jaw and its washer may be adjusted
longitudinally of the work, and the jaw may be
acjusted radially to suit the diameter of the
work, after which the nuts are clamped tight.
Theoutward radial pressure which these back-
rest Jaws receive from the work is resisted by

the tapering construction, since that pressure |

tends to seat the jaw more firmly, and it can-
not be pushed back without stripping the
threads or stretching the metal of the post.

Where it 1s not necessary or desirable to
acjust the back-rest jaws 43 and 44 longitudi-
nally ot the work, the rearward clamping-col-
lar 46 may be omitted and the washer 47 be
placed upon the forward side of the tool, as
shown 1 Figs. 1 and 4, thus clampine the
rearward side of the back-rest jaws agcainst
the bottoms of the slots in the posts 23 and
24. By such transpositions of the respective
parts and by otherobvious changes in the size
or form of the jaws it may be adapted to the
different requirements of service that may
arise.

Forsmaller sizes of work or where the worm
and worm-wheel movement is not required for
facing or squaring operations upon the work
the form of tool shown in Figs. 5 and 6 may
be emaploved. In that construction the tool-
holder 50 1s mounted and supports itscutting-
tool in the same manner as in the previous
eures; but its upperend instead of being pro-
vided with a worm-thread is provided with a
slot 51 for receiving the bolt 52, which passes
through the slot and is threaded inte the base
54 of the tool. The outer end of the bolt 52
may be squared in the usual way to receive a
wrench; but for convenience in use I prefer
to provide 1t with a handle 55. In this em-
bodiment of the device the adjustable stop for
setting the tool and determining its positions
each time that i1t is returned to place com-
prises the set-screw 56, which i1s threaded
through a hub 57, which projects from the
tool-holder 50 behind the stop-lug 58 of the
base 54, the hub being preferably split and
provided with a clamp-screw 59, as shown in
Iig. 6, by means of which the closeness of fit

ot the screw 56 may be adjusted to a suitable |
To withdraw the tool 60 from the

deoree.
worlk, 1t 1s only necessary to loosen the bolt
52 and swing back the tool-holder 50, and
atter withdrawing the tool from the work it
1s reset accurately for the next piece of work

by pushing it forward until the set-screw 56 |

strikes against the stop-lug 38.
[n order to adjust the tools 30 and 60 to

One or both of the |
collars 45 and 46 are milled or otherwise |

different diameters of work, while maintain-
Ing their approximately tangential relation
thereto, the tool-supports are swunge forward
or back and the tools are adjusted longitudi-
nally in their seats. These two adjustments
of the tool and the holder may also be utilized

- to obtain any desired angle of clearance of

the under side of the tool other than an exact
tangential relation. The approximately tan-
gential position of the tool enables it to re-
celve the principal cutting strains in a direc-
tion longitudinal of the tool, and therefore ve-
duces to a minimum the tendency to spring
the point of the tool away from the worlk.

The tool of Figs. 5 and 6 is shown to be
provided with a cylindrical shank 17, fitting
one of the customary cylindrical seats 15 of
the turret, and this shank, as well as the base
54, 1s shown to be bored through in a con-
centric relation to the work, so that an ex-
tended piece of work may pass through the
tool and even into the turret. The tool-base
10 of Kigs. 3 and 4 is also provided with a
similar-bored aperture 48 to receive the ends
of long pieces of work, and this aperture is
preterably made of the same diameter as the
cylindrical bore 15 of the turret, so that the
tool of the construction shown in Figs. 3 and
4 may be quickly and accurately set when
slid upon the dovetailed projections 11 by in-
serting a cylindrical dowel or gage-piece
through the aperture 48 and the seat 15, there-
by bringing them accurately into alinement,
and thus locating the entire tool in proper
concentric relation with the worlk.

In assembling a series of these tools upon a
turret those tools having dovetailed bases are
preferably first pushedinto place fromthe ends
of the dovetailed seatsand centered in position
by means ot a dowel, plug, or gage, as above
stated. It is, however, sometimes desirable
to apply or remove one of these tools when
the adjacent tool-faces of the turret are occu-
pied by tools of a size or form which does
not allow of the first-named tool to be slid off
or on from either end of its dovetailed seat.
Therefore the upper edges of the dovetailed
seats are made to project above the general
plane of the top of the turret, as best shown

in Kig. 4, far enough to enable the gib 20 and

its screw (shown in that figure) to be readily
removed and the tools removed from and ap-
plied to their respective seats on the turret
in a direction radial to the axis of the turret
instead of 1n a tangential direction.

These tools may be applied to other forms
of turrets and may be otherwise modified in
ways that will suggest themselves to those
familiar with this art.

I claim as my invention—

1. The combination of a tool-turret pro-
vided with a series of dovetailed seats having
their upperedges projecting above the general

| plane of the top of the turret, and a turret-tool
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having a dovetailed base provided with a re-
movable gib for said upper edge of the seat,

above the general plane of the top of the turret.
9. The combination of a tool-turret pro-

vided with a cylindrical seat disposed in a ra-

dial relation to the axis of the turret, and hav-
ing a dovetailed seat, a turret-tool -provided
with a dovetailed base for fitting the said seat,
and having a tool-holder and back-rest devices
mounted thereon, the said tool-turret being
also provided with a cylindrical opening sub-
stantially concentric with the cylindrical seat
in the turret for receiving a cylindrical-
shanked tool. to centralize the tool-holder and
back-rest devices with the work.

3. The combination of a turret-tool, com-
prising a base provided with means for seat-
ing and centralizing it upon a turret, a tool-
holder mounted for rocking movement upon
the base, and provided with a seat for sup-
porting the cutting-tool, and a plurality of in-
dependent back-rest posts each provided with
a back-rest jaw, and provided with means for
adjusting the respective jaws independently
ot each other and longitudinally of the work.

4. The combination in a turret-tool, of a
base provided with means for seating and cen-
tralizing it upon a turret, back-rest devices

775,109

mounted upon the base, a tool-holder mounted |

for rocking movement upon the base, and pro- 3o

vided with a seat for supporting a cuftting-
tool, a worm-threaded sector appurtenant to
the tool-holder, and a worm mounted for ro-

tation upon the turret-tool, and engaging with

the worm-sector to swing the tool toward and 35

from the back-rest devices.
5. The combination of a tool-base adapted

to be secured toa turret, a series of individual

posts secured to the base and projecting there-

from in parallel relation, a tool-holder mount- 40

ed for rocking movement upon one of the posts,
and provided with a seat for clamping a cut-
ting-tool, one of the other posts being pro-
vided with a slot extending longitudinally

from its projecting end for receiving a back- 45

rest jaw, and provided with a circumferential
screw-thread. and a pair of secrew-nuts mount-
ed upon the said thread, for adjusting and
clamping the said jaw upon the base in oper-
ative relation to the tool.
Signed at Hartford, Connecticut, this 16th
day of September, 1902.
BENGT M. W. HANSON.
Witnesses:
H. E. BatLey,
W. H. Hoxiss.
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