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To all whom 1t may concermn:

Be it known that we, (tfARDINER GGEORGE

Rraas and
of the Uni

Arseye Epvmonp BABIN, citizens
ted States, and residents of Water-

5 bury, in the county of New Haven and State
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of Lonnectmut have invented a new and Im-
proved Lathe Test-Indicator, of which the fol-
lowing is a full, clear, and exact description.

Our invention relates to lathe test-indicators
used for centering and truing up work to be
turned upon a l%bhe

Our invention presents certain improve-
ments 1n the construction of such apparatus
whereby the same 1s rendered more efficient,
accurate, and sensitive and also whereby 1t
18 given a combinational character , 48 herein-
after deser ibed, and pointed out in the ap-

_pended claims.

Reference is to be had to the accompanying
drawings, forming a part of this specification,
in which Similar characters of reference indi-
cate corresponding parts in all the figures.

Figure 1 is a fragmentary view ot a lathe
equipped with our invention used as a cen-
tering device.
view showing our invention used as a truing-
up device. Fig. 31s a vertical section upon
the line3 3 of Fig. 2, and Fig. 4 1s a side ele-
vation showing the device as viewed from the
left of Fig. 3. | | .

The lathe-frame 1s shown at 5, the ways at
6, the feed-screw at 7, the gearing at 8, and
the carriage at 9, these parts being ot the
Mounted upon the car-
riage 9 1s a tool-holding post 10, provided
with a supporting member 11.. By means of

a thumb-screw 12 an ear 13 1s detachably se-

cured upon the supporting member 11, the
ear being movableangularly into different po-
sitions, as will readily be understood from
Figs. 9 and 4. Integral with the ear 13 is a
heIIllSphel ical shell 14 provided with an ap-
erture 15 and fitted with a hemispherical bear-
ing member 16, the shell 14 and this bearing
member constituting a so-called " ball-and-
socket” joint. Integral with the hemispher-
ical bearing member 16 is a cylindrical mem-
ber 17, provided with a collar 18, integral
therewith, and inserted laterally into this col-

Kig. 2 1s a fragmentary plan

and passing loosely t

lar is a set-screw 19.  The collar
oral with a sleeve 20, prefer&blv of frusto-

'eomcml form and termmatmw in an annular

shoe 21. Disposed within this annular shoe
1s a boss 22, promded with a sharp point 22%

'A spiral spring 23 engages the larger end of

the boss 22 and also- engages one end of the
indicator-bar 24. This indicator—-bar 1S Pro-

18 1s inte-.

55

vided at one end with a socket 25 and 1s en-

circled thereat by a link 26. Engaging the
shell 14 and connected thereto by means of
serews 281s a cap 27.  Rigidly secured to the
shell 14 is a gage 29, preferably of arcuate

form, as indicated in Fw 2. A bpl‘lﬂﬂ'-dISh 278,

preferably of sheet metal or br ass, 1S dl%posed
intermediate the cap 27and the hemiSphe,rical
bearing member 16, so as to normally main-
tain the hemispherical bearing member 16 and

the indicator-bar 24 inacertain predetermined
position, but still allow the same to be moved
slightly awry, thereby alwaystending to bring

the same back tosaid normal position. Anarm
30 is rigidly connected by means ot screws 30"
to the ear 13, and a spring 31 is secured by a

screw 32 upon the under side of the arm 30
and is loosely connected with the arm -by

means of bosses orupturned ends 33. Mount-
ed 100%1V upon the outer end of the arm 30
throuch the same 1s a
stem 35, provided with a head 34 and with a
screw portion 36. EKncireling the screw por-
tion 36 is a spiral spring 37, and covering

this spiral spring and encircling the same 1s

a screw-cap 33. Two annular bearing mem-

bers 39 40 are fitted upon opposite sides of

the split sleeve 41, as will be understood tfrom
Figs. 3 and 4. When the cap 38 1s screwed
down tightly, as indicated 1n Fig. 3, its pres-
sure grips the two annular bearing members
39 40 upon opposite sides of a sleeve 41,

thereby holding the sleeve rigidly in rela,tlon
to the arm 30 and enabling the sleeve to

tightly grip the needle 44, which may be in-

serted thereinto, as indicated in Figs. 2 and 3.
This needle may, if desired, be removed from
the sleeve 41 and inserted directly into the
socket 25, as indicated in Fig. 1. The lathe-
chuck 1s shown at 42 and the work to be cen-
tered or trued up, as the case may be, at 43.
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The permanent centering-point of the lathe
18 shown at 45 at the right of Fig. 1.

Our invention is usod a3 followg Suppose
it be desired to center the piece 43, repre-
senting the work to be operated upon. as in-
dicated in Fig. 1. The piece 43 is indented
approximately in the center by means of a
centering-punch and secured centrally within
the lathe-chuck in a manner well known in the
art. ‘The lathe being thrown into action, the
plece 43 18 caused to rotate, and 111’1]088« the
point 22" happens to be exactly 1in the center
of rotation the indicator-bar 24 is caused to
ovrate, so that the extreme point 44" of the
indicating-needle 44 passes around the cen-
tering-point 45, the amphtude of the gyration
llldlUitlﬂU how much of the worlkk 43 1s off its
center. A(hmtment 1Ismade accordingly and
a second test made, the workman now know-
ing the angular movements of the indicating-
needle 44. When the piece 43 is entirely
true, so that 1ts geometrical center corre-
sponds with its center of rotation, the needle
44 will have no motion and will simply rotate
in axial alinement with the point 45. Sup-
pose now that it 1s desired to use the device
for the purpose of truing up the piece 43—
that 1s, of indicating whether or not its pe-
ripheral surface is coincident with a true cir-
cle.  For this purpose the needle 44 is with-
drawn from the socket 25, is reversed in di-
rection, and then thrust through the sleeve
41, as indicated in Figs. 2 and 3. The link
26 1s now swung downward upon the sleeve
41 as a center and slipped over the outer end
of the indicator-bar 24, as will be understood
from Fig. 3. This is easily accomplished by
loosening the screw-cap 38 and moving the
sleeve4l aslightdistance longitudinally. The
point 44" being now brought to the center of
the gage 29, the cap 38 is tightened, so as to
clﬂunp the needle 44 rigidly between the an-
nular bearing members 89 and 40, these bear-
Ing members and the cap 38 being movable
as a whole relatively to the fixed arm 30. The
sleeve 41 1s now free to swing upon an imagi-
nary axis passing vertically thHﬂh the screw
por tion 86. The needle 44 is ther etore free
to swing horizontally, the point 44* passing
back and forth over the gage 29. By adjust-

“mldmﬂ post 10 and also moving the carriage
9 1n a manner well understood in the art -the
revoluble shoe 21 is brought against the outer
or peripheral surface of tlm plece 43 to be op-
erated upon. The lathe now being started
up, the revolution of the piece 43 actuates the

shoe 21, thereby causing the same to oscillate

baclk and tforth, the m(hmtm-
horizontally lmch ancd forth within a definite
plane. The sleeve 41 and the, link 26 being
rigid relatively to each other, the link 26 sim-
pl\ moves back and forth, always maintain-
ing 1ts vertical relation, and as its lower end
fits loosely upon the indicator-bar 24 the

sar 24 moving

ing the supporting member 11 in the tool-—_

of uses which will readi

- osciliate.
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sleeve 41 swings horizontally upon the verti-
cal axis of the screw portion 36. This causes
the point 44" of the indicating-needle to sweep
back and forth horizontally over the gage 29.
The operator, therefore, by watehmg the
movements of the point 44* of the needle rela-
tively to the gage 29 can tell to what extent
the piece 43 isout of true, the tendency of the
spring 27" being to normally maintain the in-
cdicator-bar 24 and the indicating-needle 44 in
a defini
the shoe 21 to bear shightly against the pe-
ripheral edge of the piece 43 no matter what

may be the position of the piece in question.

‘I'he object of the boss 33 upon the spring 31

1S to prevent excessive movement of the indi-
cating-needle 44 by limiting the horizontal
sweep of the sleeve 41, as will be understood
from Figs. 2 and 3. 1t will noted, therefore,
that thisisa combinational instrument adapt-
ed for service as a centering device or as a
truing-up device and admits of quite a variety
ly suggest themselves
to persons skilled in the art.

We do not limit ourselves to the exact con-
struction of the indicator above described, for
the reason that the structure and action may
be changed within certain limits without de-
parting from the spirit of our invention.

Having thus deseribed our invention,
claim as new
Patent——

The combination of a ball-and-socket

we
and desire to secure by Letters

joint comprising two members, an arm rigidly

connected with one of said members, an indi-
cator-bar rigidly connected with the other of
said members, spring mechanism connected
with both of said members and normally tend-
ing to maintain the same In a predetermined
position relatively to each other, an indicat-
ine-needle loosely mounted upon said arm and
movable relatively ther eto, and mechanism
connecting together said mdlcatmg needle
and said indicator-bar.

2. The combination of a ball-and-socket
joint, comprising two members, means for
securing one of said members rigidly in po-
sition, an indicator-bar connected with the
other of said members and free to gyvrate, and
an indicating-needle to be connected with said
indicator-bar and actuated thereby.

3. The combination of a ball-and-socket
joint consisting of two members, one fixed and
the other movable, a movable needle, connec-
tions extending therefrom to said movable
member, and an indicator-bar provided with
means for engaging the work to be operated
upon, thereby causing said indicator-bar to

4. The combination of an indicator - bar
aclapted to oscillate and provided with means
for engaging the work to be operated upon,
a needle disposed adjacent to said indicator-
bar and likewise adapted to oscillate, mech-
anism connecting sald indicator-bar with said

te central position, thereby causing
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needle, and means for adjusting said needle
in the general direction of its length. |
The combination of an mdwator bar, a
Suppmt therefor, means for engaging the
work and theleby causing sald indicator-bar
to oscillate, a needle mounted adjacent to said
indicator-bar, clamping mechanism for hold-
g said needle in predetermined positions,
and a link connecting said indicator-bar mth
sald clamping mechanism for the purpose of
causing said needle to move in accordance
with the movements of said indicator-bar.

6. The combination of an indicator-bar
provided adjacent to one of its ends with
means for causing sald indicator-bar to oscil-
late under movements of the piece to be op-
erated upon, a needle mounted at a point ad-
jacent to the other end of said indicator-bar
and free to turn upon an axis crossing the

general direction of sald indicator- bar sald

2

needle extending to a pomt near the work,
means for supnortmﬂ' sald needle, mechanism
connecting together said bar and S‘ud needle,
and a, scale dlsposed acljacent to said work.

7. The combination of a ball-and -socket
joint consisting of two members, one fastened
and the other movab]e a centermw-pomt con-
nected with said fixed member and mechan-
1sm controllable by movements of said mov-
able member for indicating the motions
thereof. '

In testimony whereot we have signed our

names to this specification in the presence of
two subscribing witnesses.

GARDINER GEORGE RIGGS.
ARSENE EDMOND BABIN.

Witnesses:

FREDERICK (GILLMOR,
W. H. KiBNER.
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