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Be it known that I, FrRaNCIS H. RICHARDS,
acitizen of the United States, residing at Hart-
ford, in the county of Hartford and State of
Connecticut, have invented certain new and
useful Improvements in Turret Mechanism,
of which the following is a.specification.

This invention relates to turret-locking and
clamping devices for lathes, and to that class
of turret locking and clamping devices in
which the turret is locked against rotation
on the turret-supporting column by means of
a lock-bolt, and is simultaneously clamped
thereon by expanding said column within the
turret.

The invention is in the nature of an im-
provement on the turret-clamping mechan-
ism described and claimed in Letters Patent
of the United States, No. 430,964, dated Au-
gust 16, 1892, to which reference may be had.

In the drawings accompanying and fori-
ing a’'part of this specification, Figure 1is a
plan view of the turret of a turret-lathe mount-
ed on its supporting column, (some of the
parts are broken away to show better the con-
struction and -operation of the device,) em-
bodying my present invention. Fig.2 is a
vertical section of a portion of the turret-car-
riage and its turret-supporting column with
the turret mounted thereon. Tig.3isa view
similar to Fig. 1, but showing the actuating
parts in a different position. Fig. 4 is a plan
view of one portion of the lock-bolt. Fig. 5
is an end view of the part shown in Fig.4,as
seen from the left-hand in said figure. Fig.
6 is a side elevation of the same as seen from
below. Fig.7 is a view of the right-hand end
of the same. Fig.8 is a plan view of the
other portion of the lock-bolt. Fig. 9 is a
view of the left-hand end of the same. TFig.
10 is a side view of the part shown in Fig. 8,
as seen from below in said figure. Fig. 11 is
a view of the left-hand end of the same.

Similar characters designate like parts in
all the figures.

Myimproved turret mechanism consists, es-
sentially, of an expansible column, a turret
revolubly mounted on said eolumn and hav-
ing notches whereby it may be locked in suc-
cessive positions, and improved turret-lock-
ing means for simultaneously locking the

turret and expanding the column within the
turret. For actuating said turret-locking
clamp, any suitable device, as, for instance,
a cam or crank, may be provided, attached to
an operating handle, which is a preferable
form of construction. ,

In the drawings, the turret, which is desig-
nated in a general way by B, is shown revo-
lably mounted upon a column, C, that may
be formed integral with the usual turret-car-
riage, a portion of which is shown in seetion
in Fig. 2, and there designated by D.

The turret I3 is shown arranged for carry-
ing six tools, (the more frequent number,)
and the turret-actuating and locking mech-
anism is shown construocted and arranged for
bringing each of the six tools successively
into its proper working position. The oper-
ation of this mechanism is independent of
the advancing and retracting movements of
the turret-carriage. It nevertheless may be
used as an automatic revolving turret-head,
operable by the sliding movement of the car-
riage.

The turret I3 is held in place on the column
C by means of a cap, E, whose hub, 2, fits into
the upper end of the bore, 3, of the column:
Said cap is shown secured to the column by
means of suitable screws, as 4, and forms the
bearing for the crank-shaft F.

The vertical turret-supporting column C
will have a mortise, 3/, formed transversely
through it from side to side as shown in the
drawings, to receive a sliding bolt or turret-
locking and column-expanding device, desig-
nated in a general way by G. This mortise
3’,in practice, will be of a width substantially
equal tothe width of thesliding bolt,and will
extend from the upper edge of the column to
a point in alignment with the bottom line of
the bolt at both sides of said eolumn. In Fig.
2 of the drawings, it will be noticed that the
mortise 3’ at the left-hand side of the column
is eontinued, as shown at 3”’, below the bot-
tom line of the bolt to a point in alignment
with the base of the turret, the object of said
extension being to secure additional elastic-
ity of the column to permit expansion there-
of with the least exertion of power. The mor-
tise 3’’ will be of less width than the mortise
3, to form a shoulder or bearing for the work-

55

60

65

70

75

So

85

go

95

I10C



2 517,168

ing or left-hand end of the bolt. Itwill,how-

ever, be obvious that the mortise at the right-

hand side of said column may be substan-
tially like the one at the left-hand side and
5 extend to the base-line of the turret.

The turret-locking and column-expanding
device hereinbefore referred to as the sliding
bolt G, comprises two wedge-like members, or
parts, one of which members is herein termed

1o the “lock-boltslide™ andisdesignated by the
numeral 30, and the other of which members
is termed the “lock-bolt” and is designated
by the numeral 31. The lock-bolt member 81
is constructed to fit the mortise of the turret-

15 supporting column, and to have a bLearing
therein at both sides of the axis thereof, and
is mortised transversely to receive the lock-
bolt slide member, which member 30 is of a
width substantially equal tothe width of said

20 loek-bolt, and is mortised, as at 5, see Fig. 8,
to receive the sliding erank-pin bloek 6 that
is carried by the crank-shaft ¥ and which
actuates the lock-bolt slide to throw the lock-
bolt outward into engagement with the turret,

25 as will be hereinafter more fully described.

The two members 30 and 31 comprising the
sliding-bolt G have an interlocking engage-
ment one with the other. To accomplish this,
the lock-bolt slide 80, which is preferably

3o rectangular in eross-section, is beveled or in-
clined at one end thereof, as shown at 34 in
Tig. 9,and the lock-bolt is recessed or grooved
at its upper face transversely and longitudi-
nally as shown at 31’, Fig. 4, to correspond

35 with and receive said siide, the head or work-
ing-end of the lock-bolt member 31 being in-
clined, as at 33, at one side thereof to corre-
spond with the ineclined point of thelock-bolt
slide.

It will be seen, by reference to Fig. 2 and
by a comparison of Figs. 4 and 8, that the
lock-bolt 31 and lock-bolt slide 80 are of ap-
proximately equallength and of substantially
equal width, and that both members, by their
45 peculiar construction, will have long side-

bearings against adjacent sides of the mor-
tise 8” in the turret-supporting column, and
will extend, during all positions of the slid-
ing bolt G, at both sides of the axis of the

5o eolumn C. By this construction, the lock-bolt
which supports the lock-bolt slide may be of
alength considerably greater than the diame-
ter of the vertical bore, 3, of the turret-sup-
porting column, thus securing a longitudinal

55 bearing of a length that will preclude any
possibility of lateral displacement or distor-
tion and will insure a positively direct move-
ment of theloek-bolt during operation in ex-
act alignment with the lock-bolt notch of the

6o turret it is to engage.

Another object of constructing the lock-
bolt and lock-bolt slide of equal width, and
assembling them in vertical alignment, as
shown in the drawings, is to permit the power

65 to be applied equally to both members in a
line central with relation to the width there-
of. The forwardly-projecting end 10 of the

40

member 31 is wedge-shaped to exactly fit the
notches 12 of the turret, to lock the turret
against rotation on the column C. Said
notches may be formed in the turret itself,
or in steel keys, as 32, inserted in the turret
as shown in the drawings. Theinclined face
34 of the member 30 engages the correspond-
ing face 33 of the member 31 to advance the
bolt and lock the turret against rotation; at
the same time the members 30, 31 act as
wedges to expand the column within the tur-
ret, thereby clamping said turret and column
together on the full forward movement of the
lock-bolt. The lock-bolt slide member 30 is
notched as at 36 to form ashoulder, 36°, which
engages a projection, 35, formed at the rear
end of the lock-bolt 31, and thus insures the
drawing back of said member 31, and the
unlocking of the tarret on the retraction of
the member 30 by means of the crank-shaft
I and its actuating device.

As shown atthe right-hand in Figs. 1,2 and
3 of the drawings, a block, 40, is secured in
the mortise 3’ of the turret above the sliding
bolt. This block is provided to prevent the
impingement of the rear end of the sliding
bolt between adjacent walls of the mortise
when the column is expanded at the opposite
side. This block may be either secured to
the column C by set-screwsas shownin Figs.
1 and 3, or be secured to the cap E as illus-
trated by dotted lines in Fig. 2,the last-men-
tioned arrangement being. preferable, as it
permits the removal of the block and cap to-
gether.

By the construction of the turret-support-
ing column with its opposite sides mortised
from the extreme upper edge thereof to a
point near the lower edge, the sliding-bolt
members may be inserted and removedinan
assembled condition without the necessity of
removing the turret from the column, which
is of great consideration.

TFor actuating the crank-shaft I, thisis pro-
vided with a lever, H, which is fixed to the up-
per end of said shaft by means of a nut, 13,
and key, 11; by means of this lever being
connected with shaftF, the operator may turn
the erank to advance or retract the lock-bolt.
By pushing the lever from him into the posi-
tion shown in Fig. 1, the operator throws the
loek-bolt forward toward the left-hand, into
engagement with one of the notches 12; by
continuing said movement of the lever, the
inclined faces of the parts 30 and 31 act as
wedges to spread apart the lock-bolt parts
and thus expand the column C within the
turret, thereby doubly securing the turret in
position; to facilitate which purpose, the col-
umn C is split on one side, as at 14, to permit
of said expansion.

A projection or stop, 15, is formed on the
right-hand end of the lock-bolt to limit the
forward movement of the turret by engaging
one of the noteches 12 when said bolt is fully
retracted, as illustrated in Fig. 3.

By the term “forward movement,” as ap-
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plied to the turret, is meant the movement of
the turret inthe direction of the arrow shown
in Figs. 1 and 3.

The lever H serves also, after the partial
retraction of the lock-bolt, as a means for
tarning forward the turret. For this purpose
said lever is provided with a stud, 16, fur-
nished with a collar or thimble, 17, and car-
rying a pawl, 18, the parts being held in place
by means of the nut 19. A spiral spring, 24,
carried upon the thimble 17, (one end being
fixed in said thimble and the opposite end in
the pawl 18,) normally holds said pawl in po-
sition to engage any one of a series of studs;
in the present case, six in number are used,
to correspond with the number of tool-sock-
ets, 23, formed in the turret, as indicated by
dotted lines in Figs. 1 and 3; said studs are
designated by S, 87, 82, 8% S and S% which
are fixed in the turret I3, the pawl 18 engag-
ing said studs after the manner of a ratchet
to rotate the turret.  In practice, the “studs
S’ are the upper ends of the binding-serews
used for holding the tools (not herein shown)
in place in the turret. .

The preferred construction of the turret,
whereby it is fitted to receive the keys or
abutments 32, and the proper operation in
connection with the said keys of the lock-
bolt G, are provided for, (see Figs. 1 and 2.)
In makingthe turret, aftér the bore 25 thereof

. isfinished, a series of milling cuts, as 26, are
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made thorein; also, the grooves 32’ for the
keys 32, are formed extending from the up-
per side of the turret downward to said cuts
26, the cuts 26 being only for facilitating the
-makingofthegrooves. Intothesegroovesthe
keys 52, usnally and preferably of tempered
steel, are firmly driven or forced (by means
of a power-press or other apparatus), for re-
ceiving the aforesaid turret-engaging pin and

Joek-bolt G.

‘When constructed as herein deseribed, the
turret-abutments 12 lie entirely outside of the
turret-supporting column C; the notches 12
will be formed in the turret when this ismade
of suitable material therefor.

The general operation of the mechanism is
as follows: In Fig. 1 the turret is shown
locked in the proper position for holding the
tool-socket 232 in the *“ working position,” and
the erank-leveris shown in its corresponding
positior, being thrown back fartbest from the
operator. It being desired to bring the next
tool-socket, 284, into that poSition, the oper-
ator grasps the lever H and pulls it toward
him. During the forward stroke of the lever,
the pawl 18, by means of the spring 24, is

brought into its working position ready to.

engage the pin or stud S. On the first for-
ward movement of the leverfrom its position
in Fig. 1 to its position in Fig. 3, the lock-
bolt'slide 30 is drawn back by means of the
aforesaid erank-pin 7, which brings the shoul-
der 36 thereof against the projection 35 of

-the lock-bolt, carrying said bolt backward out

of engagement with and unlocking the tur-

ret; at the same time the pawl 18 engages the

stud 8. 'Thé operatorcontinuing to pull for- -

ward the lever H, the turret is turned on its
pivot-column C to bring the socket 23 into
working position. During the latter part of
the above-described movement the lo«_ak-b.olt
is drawn farther back until the projection
15 on the rear end thereof engages one of the
turret- abutments 12, thus preventing any
further forward or rotary movement of the
turret, and leaving this in position for lock-
ing. The lever I is next thrown back tothe
position shown in Fig. 1,thelock-bolt engag-
ing the next key and operating to foreibly
expand the turret-column within the central
bore, 25, of the turret. By means of the
wedge-shape of the key 12 and of the corre-
sponding end 10 of thelock-bolt, the play due
to imperfect fitting or wear between the key
and lock-bolt is taken up; and by the expan-
sion due to the said inclined faces of said
lock-bolt, any play or wear normally existing
between. the lock-bolt and the walls of the
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column isalso taken up; and as a result of the .

expansion of the bolt to take up its play as
aforesaid, the column C is itself expanded
within the bore, 25, of the turret; so that_on
the complete locking of the turret by forcing
the lever to its position shown in Fig. 1, all

95

of the said interlocking parts are forced or .

abutted the one upon the other, thereby tak-
ing upall play and freedomof fitting, and pro-
ducing afirm and rigid locking and clamping
of the turret. Onthemovement of the hand-
lever I in the direction of the arrow (Fig. 3),
the crank draws the lock-bolt slide 30 toward
the left hand in Fig. 1, the part 31 remaining
at rest untilthe inelined face 34 of the part 30
meets the correspouding face 33 of the part
31, when, during the further motion of the
part 30, said part 31 is carried therewith as
illustrated in Fig.1. Theforce applied tothe
lock-lbolt being communicated to it through
the inclined faces 33 and 84, (these being
suitably proportioned therefor, substantially
as shown,) the greater the thrust upon the

‘slide 30, the more foreibly said lock-bolt is

engaged with the turret, so that on forcing
forward the slide to expand the column C
within the turret, the lock-bolt is brought
into engagement with the turret with a cor-
responding power. The position of thecrank-
pin 7 (shown by a dotted line in Fig. 1) rela-
tivelyto theline of movement (a—a, Fig. 1) of
the lock-bolt when the lock-bolt is forced info
engagement with the key 12 as in Fig. 1,
should be adjacent to the true “dead-cen-
ter” of said erank, so that the crank-shaft F
is thereby effectively held by the frietion of
the parts in position for preventing acei-
dental retraction of the lock-bolt, withoutany
necessity for using auxiliary devices for so
retaining said shaft. '

Having thus described my invention, I
claim—

1. The improved turret-mechanism herein
described, consisting of a tubular turret-sup-
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porting column, grooved or mortised trans-
versely at opposite sides from its upper end
to a point near its lower end,a turret revolu-
bly supported upon said column and having
lock-bolt notches, a sliding lock-bolt compris-
ing two interlocking wedge-members both of
which have bearings in said column-mortise
at both sides the center thereof for the pur-
pose set forth, and a lock-bolt actuator adapt-
ed for moving said bolt transversely of the
column into engagement with the lock-bolt
notches -and for simultaneously expanding
the column by spreading the lock-bolt mem-
1%)ertsl,l substantially as and for the purpose set
orth.

2. The improved turret-mechanism herein
described, consisting of an expansible turret-
supporting ecolumn grooved or mortised trans-
versely through its entire diameter and from
its upper end to a point near its lower end, a
turret revolubly supported upon said column
and having lock-bolt notches, a locking-de-
vice, comprising a lock-bolt member having
a sliding bearingin the turret-column at both
sides the axis thereof and havinga lock-bolt-
engaging head and a retracting-projection,
and a slide supported by said loek-bolt in in-
terlocking engagement therewith, and having
bearings each side the axis of the turret,and
a lock-bolt actuator in engagement with the
slide and adapted for actuating said slide to
move said lock-bolt transversely of the col-
umn intoengagement with the notches of the
turret and simultaneously expand the column
by spreading the two said members,substan-
tially as and for the purposes set forth.

3. The combination with the turret-support-
ing column recessed orslotted substantially as
desecribed, and with the turret revolubly sup-
ported upon said column and having notches
therein, of a turret-locking device consisting
of two wedge-like members of substantially
equal width having a bearing one upon the
other and each having bearingsin the column
at both sides the axis thereof, one of said
members being adapted to be moved by the
other into engagement with the notches of
the turret, and the other being capable of lat-
eral movement for spreading the column, and
means for actuating said members, substan-
tially as and for the purpose set forth.

4. The combination with the turret-support-
ing column recessed transversely from side to
side as described, of the turret revolubly sup-
ported upon said column and having lock-

517,168

notches therein, a turret-locking and column-
expanding device consisting of a sliding lock-
bolt of a width substantially coinciding with
the width of the mortise in the column and
having a bearing therein at both sides the
axis thereof and a lock-bolt slide supported
by said lock-bolt in vertical alignment there-
with, both of said parts having side bearings
approximately their entire length both sides

the axis of the turret and being adapted to

be moved longitudinally and to be simulta-
neously spread to lock the turret and expand
the column, and means for actuating said de-
vice, substantially as and for the purpose set
forth.

5. In a turret-mechanism, the combination
with the turret-supporting column recessed or
slotted transversely from side to side, as de-
seribed, and with the turret revolubly sup-
ported upon said column and having lock-
notches adjacent tosaid column, of the trans-
versely-recessed lock-bolt 31 having a bearing
in the column at both sides thereof and having
the notch-engaging head 10, inclined face 83
and retracting-projection 35, the lock-bolt
slide seated in said recess intermediate to the
inclined face 33 and projection 35,and having
the inclined face 34 to engage the ineclined
face 33 of the head of said bolt,and the shoul-
der 36’ to engage the projection 35 of said
bolt, and the bolt-actuator engagingsaid slide
to move the bolt into engagement with one of
the notehes of the turret and simultaneously
expand the turret-column by a movement of
the slide 30 transversely of the bolt 31, sub-
stantially as and for the purpose described.

6. In a turret-mechanism, the combination
with the transversely mortised turret-sapport-
ing eolumn, and with the turret revolubly
supported by said column and having lock-
notches upon its inner face, of two sliding
lock-bolt members, one of whichis carried by
the other, and both of which have bearings in
the column-mortise at each side the center
thereof, and means for throwing one of said
members into engagement with a lock-notch
of the turret and subsequently move the
other of said members laterally with relation
to the first member to spread the supporting-
column, substantially as described and for
the purpose set forth.

FRANCIS H. RICHARDS.

Witnesses:

FrED. J. DoOLE,
N. E. C. WHITNEY.
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