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i Claim.
1 o

This. invention relates to a sélf-centralizing
arbor and synchronizing device for plug gages;
either plain or threaded. N
. At present, personnel engaged in truing plug
gages require about five years of training in order
to turn out a plug gage of high quality in a réa-
sonable time. |
- It .is an object of the instant invention to pro-
vide g device for truing plug gages with which
the . inexperienced can perform the work now
performed by the hxghly skilled.

A further object is to decrease costs in. the
manufacture of plug gages.

Other objects of the instant invention will be-
come apparent in the course of the following
specification:

In the aftainment of these obJectlves the case
hardened plug gage, either plam or threaded
is inserted between two shoulders on a rotatably
mounted self-centraliziny arbor. Screws in-
serted through.one shoulder adamst the end of
the gage permlt adjustment thereof in a number
of .directions.” Two indicators are provided, one
of which shows. the varidtions in the pérpen-
dicular distance from points on the outer surface
of the plug or on the thread to the longitudinal
cefifer line of the arbor. 'The other indicator
shiows the variations of any point on the thread

rélative to the ends of .the plug and is used as.

a synchronizing device. )

The invention will appear more clearly when»
taken in conjunction with the accompanymg
drawings showing by way of éxample a pre-
ferred embodimienit of the invéntive idea.

In the drawings:

Figure 1 is'a top plan view 6f thie self=ceritral~
izing arbor. for. plug. gages -rotatably mounted
between head and tail stocks and constructed in

accordahice with the pmnciples of this inven-~

tlon

‘Figiire ¥ i a top plan view of the self-cenfral-
izing arbor shown in. Figure 1 but on an enlarged
scdle; and” :

Fxgure 3 is an end view of thHe self-centra,hz-
ing arbor shown in Figure 2.

Referring now -in greater detail to the draw-
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ings where like reference numersls 1nd1cate like -

parts, reference numeral {0 indicates the plug
gage to be trued, and. M- ths seif-centralizing
grbor for aiding in.the truing of the plug gage:-
The plug gage 10.is a cylirdricdl metallic body
having a-lorigitudina)l opening ¥ 6f circular ¢ross
sectiony through the ends 9t the center, - The
opening 12 at both ends terminates in similar
openings or recesses I3 and (4 of circular cross

- end of the gage:

2

section and enlarged axameter rélative to the
longltudmal opening. The gage I0 is roughly
thréaded in a known manner and then case hard-
ened Varlatlons in the internal structure of
the crystals formmg the metallic gage under the
influence of the threadmg and case hardemng
operations necessitates that the plug be trued;
a-task now performed by hlghly skilled personnel
using a-rotatable-grinding wheel:

The arbor 11 is constituted of a shaft 15 ﬂtted

through the previeusly mentioned opening 12 of
the gage. Sinece some admstment of the gage
{0 on the arbor 1{ is imperative; a reasonable
tolerance is provided between the outside di-
ameter of the- shaft and the inside diameter of
the gage: :
~ Adjacent one end {1 (Fig: 2) of the shaft 12
is a cylindrical flange 16, integrally formed with
the shaft or otherwise attached thereto: On the
inner face of the flange (8, that is the face op+
posite to the end 171, is a cylindrical shoulder
or protrusion 18 of reduceq diameter. The di-
ameter of the protrusion (8 is designed for fit-
ting into the cireular recess 13 of the phig gage
with suitable tolerance between the members to
rermit adjustment as later shown:
. Threaded transversely through the rim of the
flange 18 are three ddjustment screws 19, 20;
and 21, the center lines of the screws being paral-
lel to the center line of the arbor ang circum-
ferentially spaced apart in the flange 120°. It
will be noted that the ends of the screws when
threaded through the flange are ih contaet with
or may beé brought-in contdct with the opposed
Also threadéed through the
flange 16 as well as the sides 6f the integrally
formed protrusion (8 are thiee more screws 22,
23, and 24-but the center lines of thelatter screws
are-inelined to the center ling of theé drbor. - The"
inner ends of the screws 22,22, and 24 havé angu-
lar inner ends to contact the sidés of the recess
l3 of the gage I8 at three points spaced- also
120° apart.

At-the same end {7 of the shaft 15 is o' coniéal
recess 28 for mounting the shaft 15 on the shaft
25 of the head stock 30, described infra. In addi-
tion, the shaft {5 at the same end has o fAattenied
surface portion 26 which is in a plane parallel
to the center line of the shaft (5.

Over the opposite or threaded end of the shaft
15 is a cylindrical washer 271 constituting the
other side- of the clamyp or jaw member holding
the-gage 0 in coactionr with the sforemeéntioned:
flange 16. Removably holding the washer 21

* against the free end of the gage is a nut 29 on
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the threaded end of the shaft 15. A conical re-
cess 46 in the center of the threaded end of the
arbor at the same end provides the means for
supporting that end of the arbor by the tail
stock 31.

The head stock 30 and tail stock 3§ are known.
The arbor {1 is rotated by the head stock in the
following manner: A stop 47 is longitudinally at-
tached to the lath head 48 by any suitable screws
49, the stop 47 being extended beyond the end

of the lath head. The extended end of the stop

41 serves as a stop for the L-shaped driver 32
removably secured on the end of the shaft 25 of
the lath head by a screw 33. 'The end of the hori-

zontal portion of the L-shaped driver is remov-"

ably secured through the end of 2 split dog 50 in
turn removably attached to the flattened surface
26 of the shaft 15 by a screw 34.

Indicating whether any point on the outer sur-

face of the threaded plug gage 10 is high or low
relative to the center line of the arbor is a stand-
ard indicator 29 which may be in the form of a
dial having a rotatably mounted pointer over any
arbitrarily chosen scale, as shown. Actuating
the pointer is an arm 37 reciprocally mounted by
any suitable means in a plane perpendicular to
the center line of the arbor, the arm being re-
ciprocally actuated by the handle member 38 in-
terconnected in a known manner with any suit-
able mechanism. 1In the end of the arm 37 ad-
jacent the plug gage 10 is a ball point 36 along
the center line of the arm extended. The ball
point may be attached to the arm in any desired
manner. - Of course, the indicator 39 is inde-
pendently mounted from the arm and the means
revolving the pointer of the indicator may be the
well Enown rack and pinion combmatlon, not
shown.

Indicating whether any point on the outer sur-
face of the threaded plug gage 10 is high or low
relative to the ends of the arbor is another indi-
cator 4% similar to the previously mentioned in-
dicator 39. The indicator 45 is actuated by a
lever 4 pivotally mounted by any suitable means
42 in a plane through the center line of the arbor.
In the weight arm of the lever 41 is a ball point
40, protruding from the end thereof and coacting
with the threads of the plug. The lever arm is
moved longitudinally by the handle 43 intercon-
nected with the lever through any known slide
and slideway combination. Coacting with the
power arm of the lever, is a slidably disposed
member £4 under outwardly directed tension, the
opposite end of which may have a rack in oper-
able engagement with the pointer on the dial as
in the first embodiment. Moving the lever trans-

versely relative to the gage is a handle member

48 through any suitable means at the end of

which the slideway for the longitudinal movement’

of the lever 41 is mounted. The indicator 45 and
associated mechanisms previously described is
also essentially a synchronizing device for a num-~
ber of gages to be trued at one time. While the
riut 29 is only finger tight and the driver 32 rests

against the stop 47, by turning the gage 10 until

the indicator 45 reads zero the V of the thread
at the ball point will be synchronized with the
flat surface 26 so that the position of the grinding
wheel relative to the thread of each successive
plug will be the same.

- In operation:
- The gage 18, roughly threaded and case hard-

ened, is inserted over the shaft 1§ of the arbor (8

~ the gage.
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4
and against the flange 16 with the shoulder {8
in the recess of the gage. The washer 27 is then
inserted over the threaded end of the shaft 15
and the nut 28 threaded on the shaft against
the outer end of the washer 27 to securely hold
e. The arbor is then inserted between
the pointed ends of the shafts of the'head and tail
stocks with the end of the shaft 15 having the
flattened surface 26 through the split dog 32 and
the screw 34 tightened, assuming, of course, that
the 'dog has already been attached to the driver
and the driver to the shaft 25 of the head stock
in the manner previously described. By rotat-

ing the handle 38, the ball point 36 of the indi-

cator 39 can be tested against the threads until
an approximate low point is found and to which
the remainder of-the surface must be ground
down. By manipulating the handles 43 and 46

~ of the indicator 45 along various points of the

gage another point may be found that appears
low relative to the end of the gage. By manipu-
lation of the angularly disposed screws 22, 23, and
24 of the dial 39, the pointer at the selected point
can be brought back to zero on the secale, even
though the selected low point reads 2 points off
at zero. To the adjusted position of the dial all
other points must be made to conform by grind-
ing. In a similar manner the arrow of dial 45
is brought back to zero but by the manipulation
of the screws 19, 28, and 21. With the prede-
termined knowledge of the high and low spots on
the gage, the grinding operations are greatly fa—
cilitated.

It will be understood that the invention is not
limited to the exact disclosure herein described
but may lend itself to a variety of expressions
within the scope of the appended claim.

What is claimed is: :

A self-centralizing arbor for a plug a gage hav-
ing a cylindrical opening terminating at each
end in recesses of greater diameter, said arbor
comprising a shafi adapted to be inserted into
the opening of the gage, a cylindrical flange
mounted on said shaft adapted to engage one end
of the gage, a cylindrical shoulder connected with
said flange and adapted to fit into one of said
recesses, a plurality of screws threaded through
said flange above said shoulder and extending
parallel to the longitudinal axis of the arbor, said
screws being adapted to engage said one end of
the gage, and other screws threaded through said
flange and said shoulder at an acute angle to said
axis and adapted to engage the inner surface of
said one recess.
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