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 UNITED STATES

1,495,494

PATENT OFFICE.

HANS LUTZ, OF ELMIRA, NEW YORK, ASSIGNOR TO THE WILLYS-MORROW COMPANY,
OF ELMIRA, NEW YOREK, A CORPORATION OF OHIO. .

BALL-GAUGING M.A.CHiNE.

Application filed February 6, 1819. B8erial No. 275,418,

To all whom it may concern:

Be it known that I, Hans Lurz, residin
at Elmira, county of Chemung, State o
New York, have invented certain new and

5 useful Improvements in Ball-Gauging Ma-
chines, of which I declare the following to
be a full, clear, and exact description.

My invention relates to ball gauging ma-
chines, and is particularly adapted for gaug-

10 ing the balls used in the manufacture of
ball bearings.

One of the objects of the invention is to
provide a ball gauging machine designed in
such a way that a maximum number of

15 balls may be gauged with the greatest possi-
ble precision in a minimum amount of time.

Another object of the invention is to con-
struct a ball gauging machine which will re-

uire overhauling and readjustment only at
20 the end of relatively long periods of time.

Another object of the invention is to pro-
vide a ball gauging machine having con-
stantly moving members upon which the
balls ‘are carried and by which they are

" 25 gauged, in contra-distinction to employing
xed or nonmovable gauging members.

Still another object of the invention is to
provide 'a machine having rotatable oppo-
sitely driven members upon which' the balls
. 30 are adapted to travel, and between which

they pass at points varying in spaced rela-
tion, whereby a number of balls of slightly
different diameters may be separated and
discharged into suitable receptacles in order
35 that the balls used for a particular bearing
or particular sets of bearings may be of an
exact or equal size. o

Aonther object of the invention is to pro-

vide a plurality of ball carrying cylinders
40 or rollers, between which balls of different
sizes are permitted to pass at predetermined
points, means being provided by which the
cylinders may be inclined one relatively to
the other.

Still another object of the invention is to
provide a plurality of ball gauging cylin-
ders with means for driving the same, and
improved means by which a fine or very ac-
curate adjustment of the cylinders may be
50 had, as well as independent means for effect-

45

ing approximate adjustment of said cylin-
ders, one relatively to another.

Another object of the invention is to pro-
vide a plurality of ball gauging cylinders or
rollers having adjustable bearings for re-
ceiving said cylinders so that when the lat-
ter are reground from time to time the bear-
ings mag be suitably adjusted or reduced in
size to fit the cylinders after each grinding.

Another object of the invention is to pro-

vide a plurality of ball gauging cylinders.

having 1mproved adjusting means for effect-
ing both lateral and longitudinal adjust-
ment of the cylinders, one relatively to the
other. - ' _ S
Another object of the invention is to pro-
vide a plurality of ball gauging cylinders

55
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having means by which longitudinal adjust- -

ment of the cylinders is effected, comprising
adjustable end thrust members against

which the cylinders are held by the action of

the driving mechanism therefor. :

70

A still further object of the invention is -

to provide improved means by which rota-
tion of the cylinders in a direction towards

-each other is prevented.

Still another object of the invention is to
provide improved means by which the balls
to be gauged are fed to the cylinders.

. Another object of the invention is to pro-
vide means for vertically inclining the cyl-
inders supporting frame in order that any
desired inclination of the cylinders may be
had, whereby the speed of the balls upon the
cy_llilnders may be increased or decreased at
will. ' ,

Another object of the invention is to pro-
vide means for varying the speed at which
the cylinders are driven from time to time.

Another object of the invention is to pro-
vide means by which either of the ball gaug-
ing cylinders may be adjusted relatively to
the other.

Another object of the invention is to pro-
vide an improved adjusting mechanism for
inclining one of the cylinders with respect to
another, together with means for indicating
the amount of adjustment of the cylinders:
for a predetermined movement of the adjust-
ing mechanism.

75

80

85

90

95

100




10

18

20

26

30

35

40

- 45

50

60

Another object of the invention is to pro-
vide an improved double screw adjusting
mechanism for effecting angular adjustment.
of one of the cylinders with respect to an-
other.

Still another object of the invention is to

rovide an improved chute construction by
which the balls of different sizes are sepa-
rately conveyed from the cylinders to the
several receptacles provided for receiving
the same. ,

To these and other ends the invention com-
prises certain novel features of construction
and arrangements of parts which will here-
inafter be more fully pointed out and
claimed, it being understood that the present
erabodiment is merely illustrative of one
form which the invention may take, and that
other forms may be developed embodying
the broad principles set forth herein with-
out departing from the spirit of the inven-
tion when considered from its broadest as-

ect.

P A structure constituting one embodiment
of my invention is illustrated in the accom-
panying drawings, forming a part of this
specification, in which:

Figure I is a side elevation of a machine
embodying the invention. ‘

Figure I is an end elevation thereof.

Figure I1I is a plan view of the machine
shown in Figure I with certain parts re-
moved.

Figure IV is an enlarged fragmentary
plan showing the trough in position for con-
veying the balls from the container to the
gauging cylinders or rollers.

Figure V is a sectional plan taken on lines
V-—V of Figures 1, IT, VI and XX,

Figure VI is a transverse sectional view
taken on line VI-—VT of Figures I, I1I, IV,
V, VII, VIIT and XIIL

Figure VII is a longitudinal sectional ele-
vation, through the cylinder carrying frame,
taken on lines VIT—VTII of Figures IIT, IV,
Vand VI. ,

Figure VIIT is a'similar longitudinal sec-
tion taken on lines VIIT—VIII of Figures
ITL, IV, V and VL

Figure IX is a transverse sectional eleva-
tion taken on lines IX—IX of Figures I,
IV, V, VIT and VIIL ’

Figure X is a detailed sectional elevation
taken on lines X—X of Figures III, IV,
IX and X1. :

Figure XI is a detailed sectional plan
taken on lines XT1-XT of Figures II, IX
and X.

Figure XII is an enlarged sectional ele-
vation through one of the cylinders taken
%n lines XIT—XTIT of Figures 111, IV and

Figure XIII is an enlarged sectional ele-
vation through one of the cylinder bearings
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taken on lines XITT—XIII of Figures III,
V, VII and X1IV.

Figure XIV is a longitudinal sectional
elevation through one of the cylinder bear-

ings taken on lines XIV—XIV of Figures

XIT, XI1T and XXIX.

Figure X'V is a perspective view of one of
the bearing supporting sleeves.

Figure XVTI is a perspective view of one
of the bearings. _

Figure XVII is a perspective view of a
ring for holding the bearing sleeve in sup-
porting engagement with the bearing.

Figure XVIIT is an enlarged sectional
plan through the frame for supporting the
cylinders, taken on lines XVIII—XVIII of
Figures I and VL ‘ »

Figure XIX is a detailed sectional eleva-
tion taken on lines WIX—XIX of Figures
I, I, IV, V and XVIIL

Figure XX is a fragmentary sectional ele-
vation illustrating the ball feed drive mech-
anism, taken on lines XX—XX of Figures
IIL, IV and V.

Figure XXT is a detailed sectional plan
taken on line XXI—XXI of Figure XX,

Figure XXII is a detailed sectional plan
taken on line XXTI—XXIT of Figure XX,

Figure XXTIIT is a perspective view of a
guard for controlling the discharge of the
balls from the container.

Figure XXIV is a fragmentary sectional
elevation of a clutch for controlling the main
drive shaft taken on line XXIV—XXIV of
Figure V. ]

Figure XXV is a similar view showing the
cluteh in closed position.

Figure XXVT is a detail sectional eleva-
tion taken on line XXVI—XXVT of Figure
XXV.,

Figure XXVII is a fragmentary plan of
the main drive shaft showing the groove in
which the clutch locking pin is adapted to
travel.

Figure XXVIII is a fragmentary. sec-
tional elevation taken on lines XXVIII—
XXVIIIof Figures IT and XXIX.

Figure XXIX is a transverse sectional
elevation taken on line XXIX—XXIX of
Figures I, IT, ITT, IV, VII and VIIL

Figure XXX is a fragmentary sectional
elevation taken on lines XXX—XXX of
Figures IT and XXTX.

Figure XXXI is fragmentary sectional
plan taken on line XXXI-—XXXT ot Fig-
ure XXTIX,

Figure XXXIT is a perspective view of a
chute for conveying the balls from the eylin-
ders. :

Figure XXXTIT is a plan view of the ball

-gauging cylinders shown inclined at an ex-

aggerated angle with balls of different sizes
respectively indicated thereon by full and
dotted lines.
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Figure XXXIV is a transverse sectional
view taken on the line XXXIV—XXXIV
of Figure XXXTIIL : i

Figure XXXV is a transverse sectional
view taken on line XXX V—XXXV of Fig-
ure XX XIII.

Figure XXXVI is a transverse sectional
XXXVI—XXXVI of
Figure XXXIIL

Figure XXXVIIL isa plan view of a por-
tion of one of
justing mechanisms having shown thereon
a scale for indicating the amount of ad-
justment of the cylinder for a predetermined
movement of the worm shaft by which the
double screw is actuated, and .

Figure XXXVIILisa diagrammatic view
of the cylinders showing by dotted lines the
position at which balls of predetermined
sizes are adapted to pass between said
cylinders. _

Similar reference numerals
of the drawings.

In the construction of ball bearings, it is
essential that the balls of the individual
bearings be of uniform diameter to insure
quiet running, maximum . load carrying
capacity, and long life of the bearing.
Since in the making of balls for use in ball
bearings it is impossible to manufacture
them in large quantities t6 an exact size, it
becomes necessary to provide means for
gauging and separating the balls of different
sizes, although they may var only a few
thousandths of am inch 'in giameter. At
the present time it is the general practice, in
constructing ball gauging machines, to em-
ploy a pair of straight edges slightly in-
clined with respect to each.other, and upon
which the balls are adapted to travel until
they reach a point at which they will fall
through or between the straight edges. The
objection to the use of these “knife-edged
members is that they are effective for the

- purpose provided only ‘for a very. short

- 560

60

2]

period of time,
hours, as the knife edges upon which the
balls travel soon become worn, making it
necessary for the user to i
grinding and relapping

the edges. This

Slass of work is extremely difficult and re-

quires the services of an expert continually,
and by reason of the time required to keep
machines of this type in proper condition
for service, their capacity is very greatly
reduced. ' '

Tt is for this reason, as I understind, that
there is a general complaint among ball
bearing manufacturers of the present type
of ball gauging machines, which are con-
sidered most unsatisfactory from a com-
mercial standpoint for the reasons pointed
out above. . .

1t is the object of this invention to over-

the double screw .cylinder ad-

‘more satisfactory

v refer to.
similar parts throughout the several views:

usually not exceeding a few

be constantly Tre-’

comé the objections to the present types of
machines and to greatly prolong the effec-
tive life and use of machines used for the pur-
pose of gauging balls, such as are employed
in various types of ball bearings.

By employing an entirely new principle,

"I am enabled to produce a ball gauging 1pa-

chine, the gauging members of which when
in constant use n not be reground for
relatively long periods of time.

In carrying out the present invention, I
employ a plurality of cylinders or rollers
of any suitable hardened material gronnd
to a perfect cylindrical form. As the wear-
ing surfaces of these cylinders is infinitely
greater than the wearing surfaces of the
straight edges, and as the cylinders are con-
stantly in motion, the life and accuracy of
the present machine is far greater and far
than that of the machines
now in use. , _

In order to make it impossible for the
eylinders to have an eccentric action while
rotating they are supported upon their outer.
cylindrical surfaces by plain surface bear-

8
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ings, rather than by su}ilporting them upon .

reduced ends which might not be accurately
centered upon the cylinders. :

Adjustment of the distance between the
cylinders to within one twenty-thousandth
of an inch is obtained by the use of a very
satisfactory adjusting mechanism at the
ends, preferably of only one of the cylin-
ders, while the other cylinder, although ad-
justably mounted, is preferably held fixed
in a permanent position. Each adjusting
mechanism for effecting angular adjustment
of one of the cylinders relatively to the other
consists of a double screw turned by a worin
gearing, a scale being preferably provided
for indicating the amount of movement of

100

106

the adjusted cylinder for a fraction of a -

revolution of the worm carrying shaft. The
threads of one portion of the double serew
may have one-eighth of an inch pitch, while
the other portion may have one-tenth of an
inch pitch. Thus one turn of the double’
serew causes a movement equal to the differ-
ence in pitches of the screws, or one-fortieth
of an inch. If the ratio of the worm gear-
ing is 25 to 1, an adjustment of one/one-
thousandth of an inch may be obtained by
one turn of the worm gear, and if the worm
is only turned one-twentieth of a revolution
then the cylinder will be moved only one/

one-twentythousandth of an inch. While

the present machine is constructed accord-
ing to these proportions, it will be under-
stood that they may be varied or changed
as desired. On these double screws I prefer
to use relatively coarse threads, rather than
fine short-lived ones, which would decrease
the efficiency of the machine.

Machines of this character are not unduly
affected by the action of the temperature,
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since the influence of the temperature upon
the cylinders and upon the balls is equalized
by the influence of the temperature upon the
double screws.

The ball gauging cylinders are of course-
=) & t=}

adapted to rotate in opposite directions; or
away from each other, the inner surfaces
moving upward to prevent the balls from
wedging between thé cylinders, means being
provided to automatically stop the machine
should the main drive shaft be driven in 2

“direction opposite to that intended.

The speed of the balls downwardly upon
the inclined cylinders is controlled by a suit-
able adjusting means provided for changing
‘the angle at which said frame is inclined,
while the interval of time between the drop-

ping of the balls upon the cylinders is also

regulated by suitable means provided for
that purpose.

While in the present case I have shown
only one pair of the ball gauging cylinders,
it will be understood that the number may
be multiplied if it is desired to increase the
capacity of the machine, and that all of
the cylinders may be actuated by a common
driving mechanism such as that shown in
the drawings. '

Considering the numbered parts of the
drawings, 1 represents the bed or base of the
machine, which is provided with the up-
rights 2 and 3 at one end thereof. Mounted
upon the upright 2 is an extension consisting
of a base bolted to the upright and carrying

‘two spaced upstanding plate members 4

upon which the ball container is supported
and upon the upright 8 is mounted an ex-
tension 5 as clearly shown in Figure IL.
The cylinder supporting frame 6 is pivoted
at one end between the outer extension plate
4 and the extension 5 by means of the pivot
pins 7, as shown in Figure VI,

As a means for adjustably inclining the
frame 6 to any desired angle, I employ at
the free or outer end of the frame a segment
8, the teeth of which mesh with the teeth of
a gear 9 journaled in a bracket 10 on the bed

1, said gear being actuated by a worm 9’ pro-
. vided with an operating rod or shaft 11, also

journaled in said bracket, and which may be
actuated in either direction by a suitable
handle (not shown).

The spaced extension plates 4 carry, at
their upper ends, a flanged base 12 for the
ball receiving container 13, as shown in sec-
tion in Figure XX,

Extending downwardly from the con-
tainer base 12 at one side thereof and be-
t{ween the plate members 4 is an arm 14, pro-
vided with a horizontally disposed bearing
15, in which is journaled the main drive
shaft 16 carrying a grooved driving pulley
17, as shown in Figures I, V and XX. The
inner plate member 4 at one side thereof is
provided with a right angle portion 18 upon

1,406,494

which is mounted a bearing 19 in which is
journaled the inner end of the main drive
shaft 16, as shown in Figure V.

A transverse shaft 20 for driving the ball

gauging cylinders is provided with suitable

70

end bearings 21 and ap intermediate bear-

ing 92 supported by the frame, as shown in
Figure V. The inner end of the main drive
shaft 16 is provided with a friction driving
disc 23 which is in driving engagement with
a ring 24 carried between two clamping
members 25 adjustably mounted on the
transverse drive shaft 20, it being under-
stood that adjustment of the ring 24 toward
or from the center of the disc 23 will serve
to increase or decrease the speed of the shaft
20 the desired amount. .

Mounted upon the frame 6 is a transverse
slide 26 having at one end a fixed guide 27
and at the other an adjustable guide 28, as
shown in Figure VII. The slide 26 is wid-
ened at its ends and slotted to receive the
lower halves 29 of the bearing boxes for the
adjustable cylinder 30, as shown in Figure
VIL. As the bearings for the adjustable
cylinder 30 and the relatively fixed cylinder
31 are the same, a description of one will
suffice for the other, it being seen that the
bearings of the relatively fixed cylinder 31
are adjustably mounted upon the frame 6
by providing slots 31’ in the frame to re-
ceive the clamping bolts 32, as shown in
Figure XIII, whereby said cylinder is ad-
justable laterally of the cylinder 80. The
lower half 29 of each of said bearing boxes
is held in fixed position by said boits 32,
while the upper halves 33 of said boxes are
held upon the lower halves by means of the
screws 34, as shown in Figure XIII. A pin
35 is loesely positioned between the upper
and lower halves of the boxes at their outer
ends and this pin serves as a pivot upon
which the upper half of the box may ro-
tate when the same is being clamped in posi-
tion upon the bearing sleeves by means of
the screw 34. That portion of the bearing
which comes in direct contact with the eyl-
inder or roller comprises a split sleeve 36,
said sleeve being provided with a number
of longitudinally disposed slots 37, which
are alternately cut from the opposite ends
of the sleeve, as shown in Figure XVI. The
bearing sleeve 36 is tapered to receive a cor-
respondingly tapered split sleeve 38, shown
in Figure XV, this latter sleeve forming a
tapered seat or support for the sleeve bear-
ing 36. As the rollers or cylinders have to
be reground from time to time, it is neces-
sary to adjust the slotted bearings 36 to fit
the cylinders when ground, and this is done
by means of a split ring 39 mounted upon
the outer face of the sleeve 38, and which is
adjustably connected with the two halves
29 and 33 of the bearing box by means of
the screws 40, as shown in Figure XIV,
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it being understood that tightening of the
screws 10 will effect a reduction in the size
of the sleeve bearings 36 to agree with the
size of the reground cylinders when mount-
ed therein by reason of the wedging action
of the outer sleeve 38 upon the split
sleeve 36. , -

The cylinders 30 and 31 are each reduced
at one end as indicated at 41 in Figures VII
and VIII, these reduced ends being provided
with the gears 42 which are adapted to
mesh with the worms 43 and 44 on the trans-

verse shaft 20. as shown in Figure VI, the

worm 44 being made longer than the worm
43 for the reason that the cylinder 30 is the
one which is cavried by the slide, the gear
thereof being adapted to travel upon said
worm 44 back and forth, as the slide is
adjusted from time to time.
The means for adjusting the slide 26 is
in Figures VI and XVIIL
This means comprises a shaft 45 mounted
in bearings 46 upon the frame 6. said shaft
being provided gt each end with a pinion
47, meshing with a rack 48, which is con-
nected with' the slide 26 by means of the
screws 49. Tixed upon the shaft 45 1s a
gear 50 adapted to mesh with a worm 51
on the inner end of an operating rod 52
which is journaled in the boss 53 of the
frame member 6, said rod extending out-
wardly from the frame and being adapted
to be rotated in either direction by a suitable
handle (not shown). The mechanism just
described comprises the operating mecha-
nism for effecting the relatively coarse ad-
justment of the cylinder 30 with respect to
the cylinder 31. : '
The means for effecting a_fine or more
aceurate adjustment of the cylinder 30 with
respect to the cvlinder 81 is best shown in
Figures 111, IX, X and XT. In carrying

out this feature of the invention, I secure in
‘transverse grooves formed near the ends of

the slide 26 a bracket 54 having the split
jaws or bearing portions which are adjust-
able toward each other by means of the
screws 56 as shown in Figure IX. A some-
what similar bracket 57 having upstanding
split jaws is mounted directly opposite the
bracket 54 in a slot formed in the frame 6

and said member is held upon the frame by -

menns of the serews 58, The two jaws of
said bracket 57 are adjustable towards each
other by means of the adjusting screws 59.
These jaws ave provided on their inner faces
with relatively coarse threads. which are
adapted to receive the threaded portion 60
of the double serew for effecting adjustment
of the cylinder 30 in a manner presently to
he described.
the double serew is preferably integral with
the threaded portion 66, and is threaded into
the split jaws of a clamping member 62,
said jaws being adjustable toward each

The threaded portion 61 of

[

other by means of the adjusting screws 83.
The jaws at their base are preferably
formed integral with a slide 64 which is re-
cessed at 65 to permit longitudinal move-
ment of the screw portion 61 therein. - The
slide 64 is adapted to travel upon the base

66 of the bracket. 54 as shown in. Figure

IX, said slide being provided with a cylin-
drical extension or plunger 67, which is slid-
ably mounted between the jaws of “the
bracket 54, and which is free to move there-
in when the screw 56 is loosened. The
double screw portions 61 and 60 are prefer-
ably provided with 8 and 10 threads per
inch respectively, and said portions are car-
ried by a shaft 68 which is provided with a
gear 69 having a sleeve 70 journaled in the

70
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bearing 71 upon the bracket 57, said sleeve

being held upon the bearing by means of a
nut 72, as shown in Figure X1, it being un-
derstood that the gear 69 is keyed upon the
shaft 68, which is slidably mounted in the
sleeve 70 to permit longitudinal movement
of the shaft and the screw portions 60 and
61 thereon. The bearing 71 is connected

with the bracket 57 by any suitable means.

A vertically disposed worm. 73 for turning
the double screw is adapted to mesh with
the gear 69, as shown in Figure X, said
worm being mounted upon a ‘shaft 74, the
opposite ends of which are journaled in the
spaced lugs 75 carried by the bearing mem-
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ber 71, said ‘shaft being adapted to be ro-

tated in either direction by a suitable handle
(not shown). ' S ’ -

The mechanism just described for effect-
ing the relatively fine adjustment of the cyl-
inder 80 is duplicated in order that each end
of the cylinder may be adjusted independ-

“ently of the other, it being understood that

the outer end of the cylinder, or that oppo-
site the driving end thereof, will be spaced
farther from. the relatively fixed cylinder

105

than the inner end by a few thousandths of -

an inch, or whatever is necessary to insure
{he desired inclination of one cylinder with
respect to the other to accommodate the dif-
ferent size balls to be gauged. In order that
the exact amount of adjustment of each end

of the cylinder 30 may be known for a given

turn of the worm shaft 74 T have provided
upon this shaft a mark 74’ and upon the
Ing 75 a circular scale comprising a plu-
rality of marks or lines 75", as shown in
Figure XXXVIL TIn the present instance
the graduations-75’ are twenty in number
and for one-twentieth of a turn of the worm
chaft 74 the double screw will effect a move-
ment of the. cylinder 30 one one twenty-
thousandth of an inch, as previously stated.
The manner in which the eylinder 30 is ad-
justed by means of the ‘double screw ar-
rangement is a very simple one. Assuming
by way of illustration that the screw portion
60 is provided with 8 threads per inch or
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one-eighth inch pitch and the screw por-
tion 61 with 10 threads per inch or one-
tenth inch pitch, then it will be seen that
one turn of the double screw will effect a
movement of the cylinder equal to the dif-
ference in the pitches of the screws, or one-
fortieth of an inch, Assuming further that

. the ratio of the worin gearing is that of 25
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to 1, it will be seen that one turn of the
worm 78 will effect rotation of the double
screw to the extent of one-twentyfifth of a
revolution, and one-twentyfifth times one-
fortieth equals one-one-thousandth of an
inch, which is the amount the cylinder 30
will be moved by one turn of the worm 73.
If the worm were given only one-twentieth
of a turn then the cylinder would be moved
only one one-twenty-thousandth of an inch.
By this mechanism it will be seen that a very
fine adjustment of the cylinder 30 at either
end may be effected with respect to the cyl-
inder 81. Referring to the diagram shown
in Figure XXXVIIT, and assuming that the
cylinders have - been adjusted so that a
quarter of an inch ball will pass between
them at the zero peint, then a ball one one-
ten-thousandth of an inch larger will pass
between the cylinders at the point indicated
by the next succeeding dotted line on the
right. From this diagram it will be seen
that balls of eight different sizes may be
gauged by the eylinders, and that a ball toc
large to pass between the cylinders along
the main gauging portion thereof is adapt-
ed to be discharged at the point where the
cylinders are grooved near their outer ends,
as indicated in Figures XXXIII and
XXXVI. The shaded balls shown in Figure
XX XITT are assumed to be of a perfect size,

-that is of a size to pass between the cylinders

at the zero point, as indicated by dotted
line in Figure XXX VIII, and the point at
which this size ball will pass between the

cylinders in Figurer XX XIIT is indicated:

by the section line XXXV XXXV which
corresponds in this figure to the zero point
shown in Figure XXXVIII, and which is
also the point at which the same size ball
will pass between the cylinders, as indicated
in Figure XXXV, The larger ball shown
by dotted lines in Figure XXXIII is one
which is adapted to pass between the cylin-
ders a little to the right of the zero point,
and it is assumed that this ball will be one
one-thousandth of an inch larger than the
perfect ball. The large ball shown by dot-
ted lines in Figure XXXIII, which is in
position to pass between the rollers at the
points where they are grooved, is one which
1t is assumed may inadverdently find its way
to the container from time to time, but such
cases will, of course, not occur very fre-
quently. This ball is shown also in full
lines in Figure XXXVT in position to pass
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between the rollers at the points where they
are grooved.

In order to prevent the turning of the
eylinders in a direction toward each other,
in case the main drive shaft should be ro-
tated in a direction opposite to that in-
tended, I have provided an automatic clutch
mechanism. which is best shown in Figures
V, XX, and XXIV to XXVII inclusive.
In carrying out this feature of the invention,
I have provided upon the bearing 15 of the
main shaft 16 a disc 76 preferably held upon
the bearing by means of the screws 77, as
shown in Figure XXIV. The disc 76 is
provided with a series of circumferentially
arranged apertures 78 as shown in Figure

'XXVI, and a co-acting disc 79 is slidably

mounted upon the shaft 16, and is provided
with two or more pins 80 which are adapted
to engage the disc 76 in the apertures 78
thereof, as shown in Figure- XXV. When-
ever the shaft 16 is inadverdently rotated in
the wrong direction, the sliding disc 79 is
adapted to be actuated at such times by

‘means of a spring 81, having one end seated

against said disec and surrounding the sleeve
82 thereof, the opposite end of said spring
being seated in the groove 83 of the collar 84,
the reduced portion 85 of which frictionally
engages the stop 86 carried by one of the
upright plate members 4, as shown in Figure
V. and through which the main drive snaft
extends as shown in Figures XXIV and
XXYV. The shaft 16 is provided with a
longitudinally extending groove 87 having
an offset portion 88 in which a pin 89 on

“the sleeve 82 normally rests as shown in

Figure XXTIV. With the pin .in this posi-
tion and the shaft 16 rotating in a direction
indicated by the arrow in Figure XXIV
the disc 79, spring 81, and sleeve 84 will
rotate with the shaft, the reduced portion
85 of the sleeve rotating at the same time
upon the stop 86. However, if the shaft 16
is accidentally rotated in the opposite di-
rection, the pin 89 will move into alignment
with the groove 87 and at such time the
spring 81 will force the disc 79 to slide upon
the shaft in the direction of the disc 76, and
the pins 80 will be extended into the aper-
tures 78 of the disc 76, as shown in Figure
XXV, and since said dise 76 is rigidly fixed
upon the bearing 15, rotation of the shaft
16 will thereby be prevented. At any time
that the clutch may be thrown into locking
position by rotation of the shaft 16 in the
wrong direction, it can be readily reset
to normal position as shown in Figure
XXIV. :

- In the adjustment of the slide 26 from

time to time, it is necessary to provide °

means for clamping the same in whatever
osition it may bé¢ desired to secure it, and
y referring to Figure VII at the left hand
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end thereof, it will be seen that the adjust-
able guide 28 may be clamped upon the end
of the slide 26 by means of the screws 90
threaded into the boss 91 on the end of the
pivoted frame 6, the inner end of said screws

extending into the recesses 92 in the guide.

98 as shown, said screws being provided
with the heads 98 by which they are rotated
in either direction.. Springs 94 are seated

between the guide 28 and the washers 95-

carried by the boss 91, said springs being

protected by a cover plate 96 secured to the
- boss by means of the screws 97.  When the

serews 90 are loosened, only the springs 94
hold the guide 28 in engagement with the
slide 26 and therefore adjustment of the
slide is permitted either by the turning of
the worm 73 shown in Figure X or by the
turning of the worm 51 shown in Figure VI,

‘it being understood that turning of the last

mentioned worm . will effect a relatively
coarse adjustment of the cylinder 30 and
that turning of the worm 73 will effect a
very fine adjustment thereof at either end of

5 the cylinder,

In providing means for taking care of the
end thrust or longitudinal adjustment of
the cylinders, I have shown at one end of
each cylinder a bracket 98 connected prefer-
ably with the lower bearing member 29 by
means of the screws 99 as shown in Figures
VII and VIIL
bracket is threaded to receive the screw 100
carrying the cone shaped bearing or thrust

member 101, which engages the end of the

cylinder in a correspondingly shaped recess
formed therein. Nuts 102 are provided upon

~ the screw on opposite sides of the bracket
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to lock said screw in adjusted position
upon the bracket. The cone shaped thrust

members 101 serve to prevent longitudinal.

movement of the cylinders within their
bearings in an outward direction, The ecyl-
inders are preferably made hollow and both
ends are provided with the cone shaped re-

‘cesses which serve to effect-a more conven-

ient mounting for the cylinders when placed
in a regrinding machine. The action of
gravity upon the cylinders tends to keep
them In contact with the cone shaped thrust
bearings, since the frame upon which the
cylinders are mounted is inclined down-
wardly at its outer end as shown in Figure

1. However, the cylinders are additionally
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held in engagement with the thrust bearings
by rotating the driving worms 43 and 44
in a direction toward the cylinders, as indi-
cated by the arrow in Figure V.

In providing means for driving the ball
feed mechanism T mount upon the main
drive shaft 16 a worm 103 meshing with a
gear 104 fixed upon a vertically disposed
shaft 105, which is journaled in a bearing
106 extending downwardly from the con-
tainer base 12 between the uprights 4 as

The upper end of the

shown in Figure XX. The lower end of the

shaft 105 is recessed to receive a ball thrust
bearing 107 which may rotate upon a series

of smaller balls 108 mounted in the cone
shaped recess 109 of the cup 110, carried by
the recessed holder or bracket 111, the op-
posite ends of which are supported by the
posts 112 extending upwardly from the

7
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base plate which carries the uprights 4, -

as shown in Figure II. The posts at their
upper ends are threaded and provided with

nuts 113 which serve to retain the holder 111 ..

in proper position upon the posts. An ad-
justing screw 114 for the cup 110 is extend-
ed through the base of the holder 111 to ef-
fect adjustment of the cup with the ball
107 and shaft 105 carried thereon, said screw
being provided with a nut i15 by which it
is turned and a lock nut 116, as shown in

'Figure XX. The ball thrust bearing 107

for the shaft 105 may be adjusted from time
to time by loosening the nut 116 and turning
the nut 115 in the desired direction. The
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shaft 105 is provided near its upper end with

a collar 117 adapted to prevent said shaft
from dropping through its bearing when
the thrust bearing at the bottom of the shaft
is removed. B '

The base 12 of the ball container is pro-
vided at one side with a circular recess
118, in the bottom of which is a dicc-119,
having & centrally disposed opening 120

through which the upper reduced end 121

of the shaft 105 projects. At one side of the
disc 119 is a ball discharging opening 122
registering with an opening 123 in the bot-

90
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tom wall of the container. A ball feed disc -

124 is mounted upon the top of the disc
119 and is keyed upon the upper end 121 of
the shaft 105 so that it will rotate with
gaid shaft. The feed disc 124 is provided
with a series of openings 125, which are
of a size to accommodate the balls to be fed
to the cylinders, it being understood that a
number of these discs may be provided and

used independently with ‘holes varying in

size, according to the size of the balls to be

106

‘110

gauged. Secured upon the upper end of the -

reduced portion 121 of the shaft is a cy-
lindrical “cover or cap member 126 which
serves to keep the balls from collecting at
the center of the feed disc. thereby causing

116

them to be more evenly distributed in the -

openings 125, each of which is adapted to
register with the opening 122 in the station-
ary disc 119, through which the halls are dis-
charged one by one. and conveyed to the
cylinders by means of the trough 127 empty-
ing into the small hopper 128. at the inner
ends of the cylinders, said trough being
supported by the plate 129, as shown in

120
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Figures IT, IV and XX. The small hopper

128 is provided with a finger 130 in its bot-
tom which extends between the cylinders
to insure the delivery of the balls thereto.
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As it is essential to prevent the balls from
crowding upon the cylinders and as best re-
sults are obtained by keeping them a slight
distance apart when they travel dow nward-
Iy upon said cylinders, I have provided
means for preventing more than one ball
from being fed from the container 13 at a
time, this means comprising a semi-circular
plate 127 shown in section in Figure XX
and in perspective in Figure XK. This
plate is positioned 1mmedlatel\ above the
feed disc 124, and alwayvs covers the aper-
ture in the feed dise which registers with
the opening 122 in the stationary disc 119.
is provided with the up-
standing pins 128" which are adjustably held
between  the clamping members 129" and
130”, as shown in Figures TII and X. The
C]ampmff bar 129" 1s connected with the
plate member 130" by means of the screws
131, which may be lonsened to permit verti-
cal adjustment of the plate 127" and pins
128’ above the feed disc 124, said plate 130
being supported within the container 13 by
means of the bolts 132 extending up\wudlv
from the inner face of the container base,
as shown at the right of Figure XX, It
will be seen that vertical adjustment of the
plate 127’ to the desired amount is readily
effected by loosening the screws 131. after
which the bar 129’ is clamped in position
upon the plate 130" by tighetning said
screws. The plate 127’ 1s provided with a
finger 138 as shown in Figure XXIII, and
this finger lies in the path of the opemngs
125 of the rotating disc as shown in Figures
TIT and TV, and serves to prevent the reten-
tion of more than one ball at a time in the
openings 125 when they are brought into
registering relation with the opening 122 in
the disc 119 It will be seen that the finger
133 will also serve to prevent any extremely
small balls or other objects which may find
their way into the container from remain-
ing lodged in the apertures 125 as they pass
beneath said finger at the time they are be-
ing moved into registering relation with
the ball discharging opening 122 in the disc
119. The plate 127" is preferably adapted
to cover about half of the openings 125 in
the feed disc, as shown in Figure IV, and
is provided at one edge with an upstanding
projection 134, which is of a height substan-
tially equal to the diameter of the balls,
said member serving to hold the lowér lay-
er of balls at rest which lie upon the plate
197’

The umt‘mdinc projection 134 insures the
feeding of the balls downwardly to the un-

covered openings 125 from a point above

rather than from below, and by this arrange-
ment a- very satisfactory feed is obtained.
Referrmg now te the means provided for
conveying, the balls from the cylinders, T
have sghown In perspective in Figure
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XXXITI, a chute indicated generally by the
numeral 135, the application of which is
shown in Flgmes V1I, VIIT and XXIX.
This chute is extended through the opening
136 in the upper wall of the h‘ame 6 and is
provided with a flange 187, which is secured
to the frame 6 by means of the screws 138,
as shown in IFigure VIIT. The chute is pro-
vided with a pre-determined number of hall
guideways 139 which are preferably curved
downwardly and outwardly, as shown in
Figures XXIX and XXXIT. Two sets of
ball dischar ging openings for the guideways
are provided at the bottom thereof as indi-
cated at 140 and 141 in Figure XXXIT.
These openings are adapted to communicate
with the downwardly extending tubes 142,
shown in Figure I and in 'I‘w'ules XXIX
to XXXI inclusive. Adjacent the opening
140 at the bottom of the guideway 139 are
upstanding Tugs 143 serving as guards for
the desaendm” halls to insure their passage
through said openings and into the tubes
e}\tendmo therebeneath. Adjacent the ball
discharging openings 141 is also provided a
guard in the form of. an upstanding wall
or a flange 144 as shown in Figures XXIX
and XXXTL At the top of the chute 135
an upstanding triangular plate 145 is pro-
vided at the outer edge of each of the guide-
ways, as shown in mee XXXTL. These
plates serve to prevent the balls of one size
from rolling into the guideways for the balls
of another size, after they h‘ne dropped be-
tween the cylinders.

The tubes 142 at their upper ends are pro-
vided with the curved plates 146 at their
opposite sides as shown in Figures XXXI
and XXIX. These plates are pivotally
hung wupon the reduced -ends 147 of the
screws 148 which extend through the side
and intermediate walls of the tube carrying
frame 149. The frame 149 is connected at
its inner edge to the lugs 150 on the chute
135 by means of the holts 151. as shown in
Figure XXIX, said frame being supported
at its opposite side by means of the ledge
152. comprising a part of the bottom wall
of the cylinder carrying frame 6. A similar
tube holding frame member 153 is positioned
upon the base 1 of the machine, as shown in
Figures I, IT and XXIX. Extending trans-
versely through the side walls of the frame
member 153 are screws 154, provided with
the reduced ends 155 upon which are piv-
otaily mounted the sleeves 156 through which
the tubes 142 extend. The tubes are adapted
to slide in the sleeves when the evlinder car-
rying frame 6 is raised and lowered, at
which time the sleeves are free to move upon
their pivots to take care of the angnlar ad-
justment of the tuhes when shifted by the

raising and lowering of the frame 6. It will
be seen from qulo XXIX that the tubes

are adapted to extend through the upper i
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wall of the base 1 beneath which is placed a
suitable. receptacle (not shown) for the

separate collection of the balls from each’

of the tubes.
erably labeled with the proper sizes
balls "discharged therein
is possible to tell from time to time what
size balls are being used on the different lots
of bearings being manufactured. .

In the operation of my improved ball
gauging machine, by rotating the main drive
chaft 16 counter-clockwise, the drive shaft
105 for the feed disc 124 will also be driven
counter-clockwise, and the balls fed from the
container 13 to the trough 127 one by one.
From the trough 127 the balls drop into the
small hopper 128 and roll off the finger 130
between the cylinders 30 and 31, which are

These receptacles are E)ref-
of the

being rotated in opposite-directions by the

tarning of the transverse: cylinder drive
shaft 20 in a direction toward the cylinders
or clock-wise as indicated in Figure V. As

the balls roll downwardly upon the inclined

cylinders they drop through at whatever
point the diameter of the ball agrees with
the spacing between said cylinders, which,
of course,
ratio, said cylinders having previously been
adjusted so that a perfect size ball will pass

between them at a point approximately half

way between their ends, this ball being
adapted to drop into the centrally disposed
guideway of the chute 135 as shown in Fig-
ure XXXII. The cylinders are preferabl

adjusted so that a ball one one-thousandt

of an inch smaller than the true size ball
will pass between the cylinders at a point
indicated by the dotted line immediately to
the left of the zero point, in Figure
XXXVII, and a ball one one-thousandth

" of an inch larger than the true size ball will

- 50
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pass between -the cylinders at the point n-
dicated by the dotted line immediately: to
the right of the zero point shown in said
figure,  These two under and over size balls
will drop into the guideways of the chute
immediately to the left and right of the'cen-
tral guideway thereof, as shown by the dia-
gram in Figure XXXVII. The largest ball
which can pass between the cylinders of the
present design is one which is" four-thou-
sandths of an.inch larger than the true size
ball, with the exception of the very large
balls which may pass

reduced, as shown at the right of Figure
KXXVIIT. It will be understood,
course, that this diagram is merely illustra-
tive of a pair of cylinders of a predeter-

‘mined length and spacing designed for gaug--

ing balls of predetermined sizes within cer-
tain limits, the adjustment of the cylinders
being previously made to permit of the pas-
sage therehetween of the balls at the points

and in this way it

pressure on the guide 28.
Justment of

inereases at a pre-determined-

the central guideway of

between the cylinders
at the points at which they are grooved -or.

of:

indicated by the graduations shown on’the

cylinders. "It will be readily understood
that the length and size of the cylinders

and
an

changed to vary the number of different size

balls ‘which will pass between them when
said balls are rotating thereon by the ac-.

tion of fravity. . o

In adjusting the movable cylinder with
respect to the relatively fixed cylinder, the
screws 90 are first loosened to relieve the
The rough ad-

fected by shifting the slide 26 the de-
sired amount; which is done by rotating
the shaft 52 shown in Figure X VIII, where-
by the turning of the worm 50 effects rota-
tion of the shaft 45 and the pinions 47 which
shift the racks 48 and thereby the slide 26
shown in Figures VII and VIII, it being
understood that the bearings for the adjust-
able cylinder 80 are rigidly mounted updn
the slide and are adapted to move therewith.

When the slide has been adjusted.in this
manner, before the screws 90 are tightened”
with

to force the guide 28 into engagement

the end of the stide adjacent thereto, the

be increased or ‘decreased ‘as desired,
that their angular relation may be.

the cylinder 30 is' then ef-

K-
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relatively fine adjustment of the cylinder 30 -

may be effected in the. following manner. - .-

A gauge, not shown, is preferably pro-
vided -comprising a wire or: rod having a
ball on each end thereof spaced apart a dis-

tance equal substantially to the distance be-

tween the centers of the ball guideways at
the extreme ends of the chute 135. The
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balls at the opposite ends of the wire are of

a predetermined size, accurately tested and -
the cylinders with the center .-

are laid upon :
of the wire corresponding to the center of
the chute.  The cyl-
inder 30 is then adjusted by the turning of

the shaft 74 and the worm 73 until said cyl-

inder 30 is disposed at such an angle to the
cylinder 31 as to permit the balls on each
end of the wire to slip between the cylinders
at the desired points. The clamping screws
90 are then tightened to prevent accidental
displacement of the slide 26. ° Also the
clamping screws 59 and 63 which were pre-
viously loosened are then tightened in order
to prevent accidental displacement of the

double screw portions 60 and 61; whereby

the cylinders are held in the desired adjust-

ed position.” If it is desired to shift the po--

sition of the double screw one way or an-
other this may be done by loosening the
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clamping screws 56 which will permit move- -

ment of ‘
the jaws of the member 54 shown ‘in Fig-

ure IX. o » ‘ _
The inclination of the frame 6 and cylin-.

be varied.according to the’

~speed at which it is desired to have the balls

ders thereon may

the slide 64 and shaft 67 between

125



<

10

13

1O

travel upon the cylinders, and this adjust-
ment is effected by turning the shaft 11

to rotate the worm 9 to effect the raising ot
of the segment 8 the desired

lowering -
amount. The inclination of the frame 6
and cylinders thereon is preferably equal to
that shown in Figure L. but this may be
either increased or decreased as found nec-
essary. It will be understood, of course,

that “when the frame is shifted, the tubes

extending therefrom will slide in the sleeves
surrounding the bottom of the tubes, since
the tubes ave pivotally mounted at their
upper ends and the tube holding sleeves
pivotally mounted upon the frame 153 on
the base of the machine as shown in Figures
T and XXIX.

Tt will be understood as previously ex-

~ plained, that should the main driving shaft
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be rotated in a direction opposite to that
intended, the clutch mounted upon the shaft
will antomatically move into engagement
with the disc 76 on the shaft hearing 15. as
shown in Figure XXV, thereby preventing

‘packward rotation of said shaft and conse-

quently of the shaft 20 for driving the cylin-
ders. By this means’it will be seen that it
is impossible to rotate the eylinders in a
direction toward each other, which of course

‘might result disastrously to the machine 1f

the balls were traveling upon said cyvlinders.

While T have shown and described one
embodiment of my invention in the present
application, it will be understood. of course,
that I do not wish to be limited to the par-
ticular construction and arrangement of
parts shown, since it will be evident that

“other forms of construction may be designed

without departing from the spirit of the
invention when considered in its broadest
aspect. and as claimed herein.

Having thus described my invention, what
T claim 2s new and desire to secure by Let-
ters Patent is:

1. In a ball gauging machine. the combi-
nation of a plurality of ball gauging mem-
bers, the gauging surfaces of which are cy-
lindrical, means for actuating said members
in opposite directions. and means for pre-
venting reversal of said actnating meone.

9. In a ball gauging machine, the combi-
nation of a pair of oppositely driven cylin-
ders inelined with respect to each other and

upon which the balls are adapted fo travel

to points at which they will pass between
the cylinders, means for actuating said evl-
inders, means for feeding the balls to the
cylinders, and means for effecting both lat-
eral and longitudinal adjustment of said
eylinders.

3. Tn a ball gauging machine. the combi-
nation of a plurality of spaced cylindrical
ball gauging members for gauging halls of
different sizes having oppositely arranged
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reduced portions, means for rotating said
members in opposite directions, means for
adjusting one of said members to. incline it
relatively to another, and means for feeding
the balls thereto.

4 In a ball gauging machine, the combi-
nation of. a plurality of ball gauging cylin-
ders, adjusting means for inclining one of
said cylinders with respect to another fto
cause said cylinders to continuously gauge
balls of different sizes, means for actuating
said cylinders to rotate them in opposite

divections. means for effecting vertical ad--

justment of said cylinders, means for feed-
ing the halls thereto, and means for effect-
ing the separation of the different size balls
gauged by said cylinders. '

5. In a ball gauging machine. the combi-
nation of a plurality of ball gauging cylin-
ders, means for adjusting one of said cylin-
ders laterally with respect to another, means
for rotating said cvlinders in opposite di-
rections. and means independent of said
first mentioned adjusting means for effect-
ing angular adjustment of one of said cylin-
ders.

6. In a ball ganging machine, the combi-
nation of a plurality of ball gauging evlin-
ders, means for effecting adjustment of one
of said evlinders in parallel relationship to
another, means for rotating said cylinders
in opposite directions, means for effecting
angular adjustment of one of said cylinders
with respect to another, and means connect-
ed with said actuating means for feeding the
balls to said eylinders.

7. In a ball ganging machine. the combi-
nation of a plurality of Lall gauging eylin-
ders, means for effecting adjustment of one
of said cylinders laterally of anothier, means
for rotating said c¢vlinders. and means for
effecting vertical adjustment of the cylin-
ders to vary the inchination of the same.

8. In a ball gauging machine, the com-
bination of a plurality of ball gauging cyl-
inders. means for driving said cylinders in
opposite directions, and means for prevent-
ing rotation of said eylinders in a direction
toward each other. |

9. In a ball gauging machine, the com-
hination tof a  plurality of inclined ball
gauging evlinders, means for. driving said
cylinders in opposite directions, means for
preventing rotation of 'said cylinders in a
direction toward each other. and adjusting
means for chifting one of the evlinders
laterally of the other, and. at an angle
thereto.

10. Tn a ball ganging maching, the combi-
nation of a plurality of inclinedfball gauging
eylinders. means for driving said cylinders
in opposite directions, means for preventing
rotation of the evlinders in a direction to-
ward each ofher. adjusting means for.shift-
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ing one of said cylinders laterally of another
and at.an angle thereto, and adjustable
means for changing the position of said
members, . © .. . : :

11. In a ball gauging machine, thé com-
bination of a. plurality of -inclined ball
gauging cylinders, means for' driving said
cylinders 1n_opposite directions, and means
for automatically preventing the rotation of
said .driving means when reversed.

12. In a ball gauging machine, the com-
bination of a plurality of ball gauging cyl-

inders, means for driving said cylinders in
oppostte directions, means for automatically.

preventing the rotation of said driving
means when reversed, and means for feeding
the balls to said cylinders. .

13.-In a ball gauging machine, the com-
bination of a plurality of ball gauging cyl-

_inders, mechanism for driving said cylinders

in opposite directions, means connected with

“and - operated -by said driving means for.

feeding the balls .to said cylinders, and

means adapted to automatically discontinue:
~the operation of the machine: when said

driving mechanism is reversed. =~ = = -
14. In-a-ball gauging machine, the com-
bination of a plurality of ball gauging cyl-

inders, means for effecting lateral adjust-.
‘ment of one of the cylinders with respect to

another; means for effectinig longitudinal ad-
justment of the said cylinders, and ‘means
for rotating said cylinders in opposite di-
rections. SR S

15. In"a ball gauging machine, the com-
bination of a plurality of ball gauging cyl-

inders; means for driving said cylinders, and:

means for effecting longitudinal adjustment
of .the same. : : T

- 16. In a ball gauging machine, the com-

bination of a plurality of ball gauging cyl-
inders, means for driving said “cylinders,
means- for effecting lateral adjustment of
one of the cylinders with respect to another,

--and means for effecting longitudinal adjust-

ment of .the cylinders. : S
17. In a ball gaunging machine, the com-
bination of a plurality of inclined ball.gaug-

ing cylinders, means for driving said cyl-.
- inders, means for effecting longitudinal ad-

justment. of the cylinders, and adjusting
mechanism for varying the inclinafion of
said cyliiders. . . .

18. In a ball gauging machine, the com-
bination of a plurality of inclined ball gaug-
g cylinders, means for driving said evl-
inders. means for shifting one of said
cylinders laterally of another, means for ef-
fecting longitudinal adjustment of the cyl-

-inders, and adjusting mechanism for vary-

ing the inclination of said cylinders.

19. In a ball gauging machine. the com-
bination of a plurality of inclined ball gaug-
ing cylinders, means for driving said- c‘\:l—
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inders, -means -for- shifting one: of :isaid:
cylinders laterally: of another,:means: for:
effecting longitudinal adjustment:of the cyl-:
inders, adjusting mechanism for yarying the:
inclination of said eylinders, and ‘meéans for:: -
effecting angular: adjustment of -one: of ;the
cylinders with respect to-ahother.a :'iwiin!
20.-In:a balligauging myachineg, the coni-
‘bination of:a plurality of inclined balligaug::
“ing - cylinders; means:for driving: said cyl-
inders, ‘means for * shifting:<one'“of.::said:

85

a5
cylinders “laterally. of  another,  means: for
effecting longitudinal adjustment:ofithe cyl-:.

indeérs, adjusting mechanism forvarying: the -
inclination of said cylinders, meunsifor feed-: -
ing the balls to' the:cylinders; and:means for 8o
automatically: preventing operation:of ‘the
cylinders upon:. reversal ofi:said « driving: s
means. _
21. In a ball gauging machinegthe:com-:; =
bination: of -a: plurality-wof inclined: ball 85
gauging : cylinders, :meansfor driving. said
- cylinders, :means  'for ::shifting “one vofthe
cylinders Jaterally: of another in parallel
Jation’:thereto, means-forveffecting long
‘tudinal “adjustment-iof:! thel eylinders; ad
justing. mechanism: for r-thesinclin:

S

rovarying-thesinelin
‘tion of said-cylinders; ‘meansiforeffecting:
angular adjustment 0f one-of ‘the eylifiders
with respect-to-another, means forifeeding:
- ‘the - balls to-thecylinders,; and means for
automatically preventing::operation of:
driving means upon:reversal of the samé.
22:In a-bhall: gauging machine, the
“-bination-of a:pivoted:frame;: a: pluaildit;
* ball gauging - ‘members ! rotatably- mounted::
- upon-said frame, means foriotating:saiil:!
‘members: in_opposite direstionsliahd a'‘rack
and pinion: mechanism for:raising’andlow
ering said frame; ~:; AR

95

© 23. In a ball: gauging ‘machine,:the. icon-:/105
bination of -a: frame, a-cylinder rotatably -

- mounted upon. said-frame; ‘a<slide .carriel] -
by said frame;:a ‘cylinder rotatably: mount-
ed upon:said:slide, means for actuatini said

- slide: to movérsaid: eylinder ibodily, ‘means?

- for rotating said :eylinders:in-6pposite’ dii

“rections, and ‘means:foreffecting’ angula

adjustment of one of said eylinders with

Beogrd G

respect to-the.others:: =iy i , o
.24 In a. ball: gauging machine, the/com: 115
*bination_.of a pivoted frame; a-cylinderpo!
tatably mounted npon.said frame; a shide
carried by said frameiand movable trang:: -
versely iof said eylinder, a: cylinder - vota:' -
tably . mounted “upon: said :slide, ‘means foi’ 120
actuating -said- slide, cmeans : for seffecting '
angular adjustment.of one of said cvlindeérs
with respect to the other;means for
tating:said- cylinders: in:opposite di
aund - mechanism foyi:adj i
- said -frame. S
© 25, Tna-ball gauging machi
bination ‘of ;a frame, -

125
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mounted upon said frame, a pair of ball

" gauging cylinders one of which is rotatably

i

.mounted upon said frame and the other up-

o1 said slide, means for actuating said cylin-
deis, and a double screw- adjusting mech-

anism for adjusting one of said cylinders:

laterally of the ot.er.

26. In a ball gauging machine, the com-

bination of a frame, a slide adjustably
mounted upon said frame, a pair of ball

~ gauging cylinders, one of which is rotatably

18

23

86

mounted upon said slide and. the other up-
on the frame, means for actuating said
cylinders, threaded members upon said
frame and-slide, the threads of which are
of a different pitch, and an adjusting mem-
ber screwed into sald threaded members for

effecting a relatively fine adjustment of the

cylinder carried by said slide with respect
to the opposite cylinder. . ; i

27. In a ball gauging machine, the com-
bination of a frame, a slide mounted there-
on, oppositely arranged ball gauging cylin-
ders, one of which: is mounted upon said

-slide and the other upon said frame, means
for rotating said cylinders, means for ad-

justing said slide to effect angular adjust-
ment of one of said cylinders relatively to
the: other, and means- for effecting longi-
tudinal adjustment of the cylinders.

28. In a ball gauging machine, the com-
bination of a frame, oppositely arranged

_cylinders rotatably mounted upon the frame,

F)
40
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means for rotating said cylinders, means
for adjusting each of the cylinders relative-
1y ‘to. the other, and means for effecting
longitudinal adjustment of said cylinders.

29, In a ball gauging machine, the com-
bination of -a frame, oppositely arranged
ball gauging cylinders rotatably mounted
thereon, each of which is adjustable relative-
ly to the other, means for rotating said

cylinders, a double screw having threads

of a diffevent pitch for effecting lateral ad-
justment of one of said- cylinders, means

by which lateral adjustment of the other .

cylinder is effected, and means for effect-
i‘ng longitudinal adjustment of said cylin-
ers.

30.- In a ball gauging machine, the com-
bization of a frame, oppositely arranged
ball *gauging cylinders rotatably mounted
thereon, means for rotating said cylinders,

a double screw having threads of a different
-pitch operatively connected with one of said
eylinders for effecting lateral adjustment

of ‘the same, and means adapted to render
the  turning of the screw ineffective for
shifting said cylinder. .

31. In a-ball gauging machine, the com-
bination of a frame,. oppositely arranged

ball gauging cylinders rotatably mounted-
-thereon, means for rotating said cylinders.

a plurality of double screws each having
threads of a different pitch, said screws

pitch.
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being adapted to effect lateral adjustment

of one of said cylinders with respect to.

another, means adapted to render the turn- - -

ing of the screws ineffective for shifting

said cylinder and means for conveying
balls to. said cylinder.
32. In a ball gauging machine, the com-

the

bination of a frame, oppositely arranged.

ball gauging cylinders rotatably mounted
thereon, one of which is adjustable lateral-

1y of the other, means for rotating said
cylinders, a double screw having threads’

of a different pitch, means for mounting
said screw upon said frame to effect lateral
movement of said adjustable cylinder with
respect to the other cylinder, and means for
locking and releasing the last mentioned
means whereby the turning of the screw
maly be rendered effective or ineffective at
will. '

33..In a ball gauging machine, the com-
bination of a frame, oppositely arranged
ball gauging cylinders rotatably mounted
thereon, one of which is adjustable lateral-
ly of the other, means for rotating said
cylinders, a double screw having threads
of a different pitch, means for mounting
said screw upon said frame to effect lateral
movement of said adjustable cylinder with
respect to the other cylinder, means for
locking and releasing the last mentioned
means whereby the turning of the screw
may be rendered effective or ineffective at
will, and actuating means for turning said
screw provided with graduatiens for in-
dicating the amount of movement oi said
adjustable cylinder for a predetermined
movement of said turning means.

34. In a ball gauging machine, the combi-
nation of a frame, oppositely arranged ball
gauging cylinders rotatably mounted there-
on, means for rotating said cylinders, an
adjustable holder for one of said cylinders, a
bearing member upon said holder, a plunger
slidably mounted upon said bearing, means
for locking said plunger upon said bearing,
a screw holder upon said frame, and a double
serew, one portion of which is in threaded
engagement with said holder and the other
with said plunger, said screw portions, be-
ing provided with threads of a different

35. In a ball ganging machine, the com-
bination of a frame, oppositely arranged ball
gauging cylinders rotatably mounted there-
on, -means for rotating said cylinders, an
adjustable holder for one of said cylinders,

a bearing mémber upon said holder, a plun--

ger slidably mounted ‘upon said bearing,

‘means for locking said plunger upon said

bearing, a screw holder upon said frame, a
double screw, one portion of which is in
threaded engagement with the last men-
tioned holder and-the other in threaded en-
gagement with said plunger, said screw por-
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“tions Dheing provided with threads of a dif-

ferent pitch, and means for feeding the halls
to sard cylinders..

36. In a ball gauging machine, the com-

Dbination of ()])])()hl((‘l_\ arranged ball gaug-

ing evlinders, bearings for said cylinders,
supports-tfor said bearings, one of which is
adjustable relatively to lho other, a bear-
ing member upon said adjustable support,
p]unov slidably monnted wpon the last
mentioned bearing member, means for lock-
ing said plunger upon its bearing member, a
serew holder fixed relatively to said plunger,
a double screw, one portion of which is in
threaded engagement with said screw holder
and the other with said plunger, said serew
portions being provided with threads of a
ditferent pmh. and means for rotating said
evlinders upon their bearings. '

37, In o ball gauging nnwhmo. the combi-
nation of oppositely arranged ball gauging
evlinders, bearings for sald cylinders sup-
ports for sald beumos. orie of which is ad-
justable relatively to the other, means for
shifting said adjustable support, a plunger
adjustably connected with the last men-
tioned support. a screw holder fixed rel-
atively to said plungeér, a double screw, one
portion of which is in threaded engagement
with said serew holder and the other with
said plunger, said serew portions being pro-

nieans foi rotating said cvlinders upon their
bearings.

38. In a ball gauging machine, the combi-
nation of oppositely arranged ball gauging
cylinders, bearings for said L\'lmdels. sup-
ports for said beaunos, one of which is ad-
justable relatively to the other, means for
]nﬂmo said adjustable support, a plunger
f\(hnstabh connected with each end of said

Iast mentioned support. a screw holder fixed

yelatively to each of said plungers, a double
screw for each of said holders, ofie portion
of which is in threaded engagement with
said screw holder and the other with said
plunger, said screw portions being provided
with threads of a different pitch, a rotatable
member operatively connected with each of
said screws for turning the same, one revolu-

tion of said member serving to effect opera- -

tion of the screw to shift one of said cvlin-
ders a predetermined amount with l'espect
to the other, and means for rotating said
cvlinders.

39. In a ball gauging machine, the combi=’

nation of oppositely arranged ball gauging
cvlinders, bearings for said cvhnders, sup-
ports for said be(nm(r%, one of which is ad-
justable relatively to the other, a plunger
releasably- connected with one of said sup-
ports, a screw holder fixed relatively to said
plunger, a double screw, one portion of
which i$ in threaded engs lgement with said
screw holder, and the other with said plun-

i8

ger, said screw portions being provided with
threads of a different pltch, and means for
rotating said cylinders.

40, In a ball gauging machine, the com-

-bination of opposnelv arranoed ball gaug-

ing cylinders, means for. suppmtmg sald
(\’lmdels in adjustable relation, one with
respect to the other, a screw provided with a
plurality of threaded portions, the threads
of which zre of a different pitch, means for
operatively connecting said serews with one
of said cylinders to slnft the same, and means
for rotating said evlinders.

41, In a ball ganging machiie, the com-
bination of oppositely arranged ball gang-

ing eylinders, nicans for ranppomng said

C\'lmdms in adjustable relation, one with
1oqpect to another, a screw provxded with -a

plurality of threaded portions, the threads-
of which are of a different pitch, means for-

operatively connecting said screw with one
of said ¢ylinders to shift it laterally of an-

‘other, means for lodmw said screw in ad-
_justed .position, means: for rotating said

cylinders, and medans for feednm the balls
thereto.

49, In a ball
bination c¢f oppositely arranged ball :gaug-

ing eylinders, means for supportmg said cy 1.
‘88

mdms in adjustable relation, one. with re-
spect to another, a split screw holder mount-

ed adjacent the end of one of the cylinders,

a double screw provided. with threaded .por-
tions each having threads of a different
pitch, one of said port1ons being in threaded
engagement with -said holder, means for
clamping said split holder upon said serew,
means adapted to operatively. connect the
other threaded portion of said screw with
one end of said adjustable cylinder support,
and means for rotating said cylinders.

43. In a ball gauging machine, the combi-
nation of a frame, bearings mounted upon
said frame, a cylinder rotatably mounted
upon said bearings, a slide upon said frame,
bearings mounted upon said slide, a cylinder
xotatablv mounted upon said last mentioned
bearings substantially parallel to said first
mentioned cylinder, means for actuating said
slide, locking means for holding said slide
in fixed poqmon upon said frame, means, for

driving said cylinders in opposite -direc-

tions, and a double screw mounted. upon said
frame and operatively connected with said
slide for effecting angular adjustment of the

same, whereby one of said_cylinders is in-

clined with respect to the other.

44. Tn a ball gauging machine, the combl-
nation of a base, a frame ad]ustably in-
clined thereon, bearings mounted upon said
frame, a cyhnder rotatably mounted upon
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said bearings, & slide upon said frame, bear-

ings mounted upon said slide, a cylindeér ro-
tatablv mhounted upon said last mentioned

hearings qubstantn]lv parallél to said first :
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mentioned cylinder, means for actuating
said slide, locking means for holding said
slide in fixed position upon said frame,
means for driving said cylinders in opposite
directions, and a double screw mounted upon
said frame, and operatively connected with
said slide for effecting angular adjustment
of the same whereby one of said cvlinders is
inclined with respect to the other.

45..In a ball gauging machine, the combi-
nation of a base, a plurality of ball gauging
c¢vlinders rotatably mounted upon said base.
means for actuating said cylinders; means
for effecting lateral adjustment of one of
said cvlmders with respect to another, said
_means being provided with a scale for indi-
cating the “amount of adjustment of said
<vlmder for a predetermined movement of
said adjusting mechanism, and means for
feeding the balls to said cylinder.

46. In a ball gauging machine, the combi-
nation of a flame, a plmahtv of ball gaug-
ing eylinders rotatably mounted upon said
frame, a double screw adjusting mechanism
for shifting one of said ('Vlllld(‘IS laterally
of another, a rotatable operating member
for actuating said double screw adjusting
mechanism, a eraduated member associated
with said rotatable operating member for
indicating the amount of movement of said
ad]ustable eylinder for a predetermined

movement of said rotatable member, means

for rotating said cylinders, and means for
teeding the balls thereto.
47. In a ball gauging machine, the combi-
nation of a base, a frame pivoted thereon,
means for moving said frame vertically upon
its pivots, a shiftable member upon said
frame, a cylinder mounted thereon, a second
cvhnder mounted upon the frame opposite
the first mentioned cylinder and substan-
tially parallel thereto, means for rotating
said ecylinders in opposite directions, a
plun"ex movable upon said shiftable mem-
ber, means for locking said plunger against
movement. a screw holder upon said frame
a double screw having threaded poxtlons,
the threads of which are of a different
pitch, one of said portions being in thread-
ed engagement with said screw holder and
the other with said plunger, ‘means for
locking said screw to prevent it from being
“accidentally turned, means by which said
serew may be turned to incline the eylinder
upon said shiftable member a predetermined
amount with respect to-the opposite cylinder,
and means for feeding the balls to said eyl-
mdels
In a ball gauging machine, the com-
bmat ion of a base. a frame thexeon, means
for moving said frame vertically upon its
pivots, a shiftable member upon said frame,
a cylinder mounted thereon, a second cylin-
der monnted upon the frame opposite the
first mentioned cylinder and subistantially

|
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parallel thereto, means for rotating said
cylinders in opposite directions, a plunger
movable upon said shiftable member, means
for locking said plunger agaimst movement.
a screw holder upon said “frame, a double
serew having threaded portions. the threads

of which are of a different piteh. one of said
portions being in threaded engagement with
said screw holder and the other with said
plunger, means for locking said serew to
prevent it from being turied. means by
which said screw may be turned to incline
the cylinder upon said shiftable member a
predetermined amount with respect to the
opposite cyvlinder, means for effecting lon-
grtudinal adjustment of the cylinders, means
for feeding the balls to the eylinders, means
adapted to prevent mixing of the different
size balls ganged by the ¢ vlmdexs and means
for preventmrr rotation of the cylinders in a
direction toward each other.

49. In a ball gauging machine, the com-
bination of a frame, a cylinder rotatably
mounted upon said frame, guides upon said
frame extending subqtantialh at a right an-
gle to the Ionnltudmal axis of the cy linder. a
slide loosely mounted between said cuides to
pernit of a slight angular dd]uqtment of the
slide with respect to said cylinder, a second
cylinder mounted upon -said slide substan-
tially parallel to the first mentioned cylinder,
means for moving said slide bodily in said
guides, adjusting mechanism for effecting
angular movement of said slide between its
guides,-and means for rotating said cylin-
ders in opposite directions.

50. In a ball. gauging machine, the com-
bination of a frame, a cyvlinder rotatably
mounted wpon said frame, guides upon said
frame extending snbstanfldll_y at a right an-
gle to the longxtudlnal axis of said cylinder.
a slide loosely mounted bhetween said guides
to permit of a slight angular adjustment of
the slide with respect to said cylinders, a
second cylinder mounted upon said slide
substantially” parallel to the first mentioned
cylinder, means for moving said shide bodily
in said guides, adjusting mechanism for ef-
fecting fuwu](u movement of said slide be-
tween  its mudes, means tor holding said
slide in a(l]usfed position, means for ro-
tating said cylinders in opposite directions,
and means for feeding the balls to said ¢yl
inders.

51. Ina ball gauging machine, the combina-
tion of a frame, a eylinder rotatably mounted
upon said frame, guides upon said frame ex-
tending substantially at a right angle to the
said cylinder, one of said guides being mova-
ble upon the frame, a slide mounted between
said guides. means for adjusting said mova-
ble guide into and out of holding engage-
ment with said slide. a cylinder mounted
upon said slide substantially parallel to said
first' mentioned cylinder, adjusting mecha-

94

105

110

115

120

130




10.

18

20

25

30

a5

45

60

1,495,404

nisms for effecting. angular movement of
said slide and cylinder cavried thereby with
respect to the first mentioned cylinder, and
means for rotating said eylinders in oppo-
site directions. ' '

52. In a ball gauging machine, the combi-

nation- of “a frame. a c¢ylinder rotatably
mounted upon said. frame. a guide adjacent
one end of the frame. a spring pressed guide
adjacent the other end of the frame, a slide
mounted between said guides, a eylinder
mounted upon said slide substantially paral-
lef to the first mentioned.evlinder, means for
rotating said evlinders in opposite direc-

tions, adjusting mechanism for effecting an-
gular adjustment of said slide and eylinder |
carried thereby with respect to the first men-
Ctioned exlinder. an adjusting  screw. for.

clamping said movable guide upon  said

_shide when-the Tatter has heen adjusted. to

the proper position. and means for rotating
said cvlinders in opposite directions. ‘

53, In v ball ganging machine, the com-
bination of a frame, a cylinder rvotatably
mounted upon said frame. a guide adjacent
one end of the frame, a spring pressed guide
adjacent the other end of the frame, a slide
mounted between suid guides, a cylinder
monnted upon said slide substantially . paral-
lelto the first mentioned cyvlinder, means for
rotating said cylinders in.opposite directions,
adjusting mechanism for effecting angular
adjustment of said slide and evlinder car-
ried thereby. with rvespeet to the first men-
tioned  ¢yhinder, an adjusting screw  for
clamping said movable guide .upon said
slide when the latter has been adjusted to
the proper position. and means for rotating
satd cylinders in opposite directions.

54. In a ball gauging machine, the com-
bination of a frame, a cylinder rotatably
mounted upon .said frame, a guide adjacent

one end of the frame, a spring pressed guide.

adjacent the other end of the frame, a slide
mounted between said guides. a cvlinder

~ mwunted upon said slide substantially paral-

lel to the first mentioned cylinder, means for

‘rotating said cylinders in opposite direc-

tions, adjusting mechanisur for effecting an-
gular adjustment of said slide and cylinder

‘carried thereby with respect to the first men-

tioned cylinder, an adjusting  screw for
clamping said movable guide upon said slide

when the latter has been adjusted to. the.

proper position, means. for moving said slide
between its guides independently of the first
mentioned slide adjusting mechanism, means
for rotating said cylinders in opposite di-
rections, and means for feeding the balis to
said eylinders. .

55. In' a ball gauging machine, the com-
bination of a frame, a cylinder rotatably
mounted upon said frame, guides upon said
frame extending substantially at a right
angle to the longitudinal axis of said cylin-

der, a slide loosely mounted Dbetween said
guides-to permit of a slight angular. adjust-

“ment of the slide with respect to said cylin-

der axis, a second eylinder rotatably mount-
ed upon said slide, substantially parallel to
said first mentioned-cylinder, a double screw
operatively connected with each end of said

slide for shifting either end independently .

of the other, meéans for locking said slide in
adjusted position, means for rotating said
eyvlinders 1n opposite directions, and. means
for feeding thelballs to suid eylinders,

56. In-a ball gauging machine, the com-.

bination of a frame, a cylinder rotatably
mounted upon said frame, guides upon said
frame. extending substantially at a right an-
gle to the longitudinal axis of said cylinder,
a slide loosely mounted between said guides

to permit of a slight angular adjustment of

the slide with respect to said cylinder axis,

a second eylinder rotatably mounted upon’
-sald slide substantially parallel to said first.

mentioned éylinder, a double screw opera-

tively connected with each end of said slide -
‘90

for shifting either end independently of the
other, means for locking said slide in ad-
justed. position, means for locking . said
screws in adjusted position, means adapted

to render the turning of said serews ineffec-

tive for the purpose of shifting said slide.
means for rotating said cylinders in oppo-
site .directions, and means for feeding the
balls to the cylinders. . _ .

'57. In a ball gauging machine, the combi-
nation of'a frame, bearings upon said frame,
a -cylinder rotatably ‘mounted upon said
bearings, a slide upon said frame movable

laterally. of said cylinder, means for actu-

ating the slide, bearings upon said slide, a
cylinder rotatably mounted upon said bear-
ings, oppositely arranged brackets adjacent
each end of sald slide and frame, a member

slidably mounted upon. each of the brackets -

arried by the slide, releasable means for
locking said members upon said brackets,

a double screw for each set of oppositely ar-
ranged brackets, one portion of said screw-
‘being threaded into said-slidably mounted

member, and the other into said - frame
bracket, the threads of said screw portions
being of a different pitch, and means for ro-
tating said cylinders. . .

58. In a-ball.gauging -machine, the com-
bination .of a frame, bearings upon said

~frame, a cylinder rotatably mounted.upon

said bearings. guides upon said frame, one
of which is adjustable toward and from the,

other, means -for effecting adjustment of
said movable guide; a slide mounted between:
said guides, means for adjusting said slide,:
bearings upon said slide, a cylinder rotatably -

mounted upon said last mentioned bearings

“substantially parallel to the first mentioned
‘eylinder, means. for effecting adjustment of.
180
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other and independently of said slide adjust-
ing means, means for rotating said evhn-
ders in opposite directions, and means for
feeding the balls to said eylinders.

59. In a ball gauging machine, the com-
hination of a frame, bearings mounted upon
said frame, a cylinder rotatably mounted

“npon said Dearings, a movable member ad-

ustable upon said frame, bearings upon
] | e

said ‘movable member, a evlinder rotatably”

mounted upon said last mentioned bearings,
a double screw operatively connected with
said movable member adjacent each end
thereof for moving either end independent-
Iv of the other to incline the cylinder car-
ried by-said movable member relatively to
the first mentioned cylinder, means for lock-
ing said movable member in adjusted posi-

tion, means for locking said double screws.

in adjusted position, means for rotating
said cvlinders in opposite directions, and
means for feeding the balls to the eylinders.

0. In a ball ganging machine, the com-
bination of a frame, bearings mounted upon
said frame. a cylinder rotatably mounted
upon said bearings, a movable member ad-
justable upon said frame, bearings mounted
upon said movable member, a cylinder ro-
tatably mounted upon said last mentioned
hearings, a split bearing upon said movable
member, a plunger slidably mounted in said
split bearing, a screw for tightening said
split bearing to prevent movement of said
plunger, a bracket mounted upon said frame
in line with said plunger, said bracket being
provided with spaced jaws, a scréw shaft
journaled upon said bracket having double
threaded portions thereon provided with

“threads of a diffevent pitch, one of said

threaded portions being in threaded engage-
ment with the spaced jaws of said bracket
and the other with a recessed end of said
plunger, a screw connecting said braclket
jaws for the purpose of locking said double
screw aghinst accidental turning. a gear
upon said screw shaft, a worm operatively
connected with said gear, means for rotating
said cvlinders in opposite directions, and
means for feeding the balls to said cylinders.

61. In a ball gauging machine, the combi-
nation of a frame, a cylinder rotatably
mounted thereon, a movable memeber ad-
justable upon the frame, a second cylinder

rotatably mounted upon said movable mem-

ber, a plunger slidably mounted: upon said
movable member, means for locking said
plunger upon said member, spaced uprights
upon said’ frame opposite said plunger, a
serew shaft journaled in one of said up-
rights. said serew shaft having double
threaded portions thereon provided with
threads of a different pitch, one of said
threaded portions being in threéaded engage-
ment with the other of said uprights and the
other threaded portion extending into a re-
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cessed end of said plunger, a gear upon
said serew shaft. a worm meshing with said
gear, means by which said worm may be
turned, means for locking said double serew
against twrning when adjusted to proper
position, means for rotating said cylinders
in opposite directions, and means for feed-
ing the balls to said cylinders. '

¢2. In a ball cauging machine, the com-
bination of a frame, a plurality of ball
gaueing cyvlinders rotatablv mounted upon
gaid frame, means for rotating said cylin-
ders, adjustable end thrust bearings for said
evlinders, means for locking said bearings
in adjusted position. and means for feeding
the balls to the cylinders.

3. In a ball gauging machine, the com-
bination of a frame, spaced bearings upon
said frame, a plurality of ball gauging
eylinders rotatably mounted upon said bear-
ines, means for rvotating said cylinders,
brackets adjacent one end of the cylinders,
adjustable end thrust bearings for said cyl-
inders carried by said braclkets, and means
for locking said end thrust bearings in ad-
justed position upon said brackets.

64. Tn a ball cauging machine, the com-
bination of a frame, vertically inelined ball
gauging cylinders rotatably mounted upon
the frame, end thrust bearings for the lower
ends of the cvlinders, means for rotating the
cylinders, said means serving to hold the
cylinders in contact with said end thrust
bearings, means for preventing the rotation
of the cylinders in a direction toward each
other, and means for feeding the balls to the
evlinders.

65. In a ball gauging machine, the com-
bination of a frame, spaced bearings upon
the frame, oppositely arranged cylinders
having their ends slidably and rotatably
mounted in said bearings, end thrust bearings
at one end of the eylinders, gears connected
to the opposite ends of the cylinders, a worm
shaft provided with worms meshing with
said gears to rotate the cylinders in opposite
directions and to hold them in contact with
said thrust bearings, means for driving said
worm shaft, and means for feeding the balls
to the cylinders.

66. In a ball gauging machine, the com-
bination of a frame, spaced bearings upon
the frame, oppositely arranged cylinders
slidably and rotatably mounted in said bear-
ings, said cylinders being provided at one
end with reduced portions, thrust bearings
at the opposite ends of the cylinders, gears
upon said reduced portions. a worm shaft
provided with worms meshing with said
gears to rotate the cylinders in opposite di-
rections and to hold them in contact with
saidthrust bearings, driving means con-
nected with said worm shaft, means for ad-
justably inclining said cvlinders, means for
adjusting one of the cvlinders laterally of
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the other, and means for feeding the balls
to the cvlinders.

67. In a ball gauging machine, the com-
bination of a frame, spaced bearings upon
said frame, oppositely arranged ball gaug-
ing cylinders mounted: upon said bearings,
gears connected with said cylinders, a shaft
provided with gears oppositely connected
with said first mentioned gears, a second
shatt operatively connected with said first
mentioned shaft, a third shaft driven by
said second shaft, a ball feed mechanism
actuated by said third shaft, means by
whichi-the balls are conveyed from said feed
mechanism to the cylinders, and means for
adjusting one of said cylinders laterally of
another. ‘

68. In a ball gauging machine, the combi-
nation of a frame, oppositely arranged ball
gauging cylinders rotatably mounted upon
said frame. gears connected with said cylin-
ders, a shaft provided with worms meshing
with said gears and adapted to rotate said
cylinders in opposite directions, a driving
shaft operatively connected with said first
mentioned shaft, an automatic clutch for
preventing rotation of the driving shaft in

one direction, a ball feed mechanism, a.

shaft for actuating the same, gears opera-
tively connecting said last mentioned shaft
with said drive shaft, a chute for conveying
the balls from said feed mechanism to said
cylinders, and means for adjusting one of
said cylinders laterally of the other.

69. In a ball gauging machine, the com-
bination of a base, a frame pivoted for ver-
tical movement upon said base, means for
adjusting the frame upon its pivots, oppo-
sitely
mounted upon the frame, means for adjust-
ing said cylinders laterally of each other, a
shaft operatively connected with said first
mentioned shaft, a ball feed mechanism

-operatively connected with said drive shaft,

a chute for conveying the balls from, said
feed mechanism to said cylinders, and means
for preventing the mixing of the different
size balls ganged by the cylinders. ‘

70. In a ball gauging machine, the com-
bination of a frame, oppositely arranged
ball gauging cylinders rotatably mounted
upon said frame, driving means for said
cylinders, said driving means being capable
of adjustment for varying the speed at
which the cylinders are driven, means for
feeding ‘balls to the cylinders, and means
for adjusting one of the cylinders laterally
of the other. : S

71. In a ball gauging machine, the com-
bination of a frame, oppositely arranged
ball gauging cylinders rotatably mounted
upon said frame, driving means for said
cylinders, said driving means being capable

of adjustment for varying the speed at

which the cylinders are driven, a ball feed

arranged ball - gauging - cylinders.

7

mechanism operatively connected with said
driving mechanism, means by which the
balls are conveyed from said feed mecha-

nism ‘to said cylinders, and means for ad-

justing one of said cylinders laterally of
the other. o

2. In a ball gauging machine, the com-
bination of a base, a frame pivoted for ver-
tical movement upon said base, means for
adjusting said frame upon its pivots, op-
positely arranged ball gauging cylinders
rotatably mounted upon said frame, means
for adjustably inclining one of said cylin-

ders relatively to the other, a drive shaft,

a friction disc driven thereby, a driven shaft
operatively connected with said cylinders

for rotating them in opposite directions, a .

friction wheel upon sald last mentioned

shaft in engagement with said disc and ad-

justable thereon for varying the speed of
said driven shaft, a ball feed mechanism
operatively connected with said drive shaft,
means for conveying the balls from said
feed mechanism to said cylinders, and means
for preventing the mixing of the different
size balls gauged by said cylinders.

73. In a ball gauging machine, the com-
bination of a base having spaced standards
thereon, a pair of spaced plate members ex-
tending upwardly from one of said stand-
ards, a frame pivoted for vertical movement

~between the other of said standards and one

of said plate members, oppositely arranged
ball gauging cylinders rotatably mounted
upon said frame, a ball container mounted
upon the upper ends of said plate members,

an arm extending downwardly from said

container, a drive shaft journaled in said

arm, a bearing extending downwardly from

said container, a vertically dispesed shaft
journaled in said bearing, means operatively
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connecting said vertical shaft with said .

drive shaft, a ball feed mechanism in the
base of the container actuated by said ver-
tical shaft, means by which the balls are
conveyed from the feed mechanism to said
cylinders, means for adjusting one of said
cylinders laterally of the other, a shaft oper-

atively connected with said cylinders for
driving the same in opposite directions, and
means operatively connecting said last men-.

tioned shaft with said drive shaft.

74 In a ball gauging machine, the com-.
bination of a pair of standards, one of which.
is provided with spaced upright plate mem-

bers, a frame pivoted for vertical movement
upon the other of said standards and one of
said plate members, means for raising and
lowering the frame, oppositely arranged ball
gauging cylinders rotatably mounted upon
said frame, means for adjusting one of said
cylinders laterally of the other, a ball con-

tainer mounted upon said plate members, a:

laterally projecting arm connected with said
plate members, a drive shaft journaled in
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said arm, a bearing connected with said
plate members, a shaft journaled in said
bearing, a ball feed mechanism in the bot-
tom of said container adapted to be actuated

by said last mentioned shaft, means oper-

atively connecting said shaft with said
drive shaft, means by which the balls are
conveyed from said feed mechanism to saild
cylinders, and means operatively connecting
said drive shaft with said cylinders to ro-
tate them in opposite directions.

75. Tn a ball gauging machine, the com-
bination of a plurality of standards, one of
which is provided with spaced upright plate
members, & frame mounted upon said
standards, a plurality of ball gauging mem-
bers rotatably mounted upon said frame, a
ball container mounted upon said upright
plate members, an arm connected with said
plate members, a_drive shaft journaled in
said arm, a bearing carried by said plate
raembers, a shaft journaled in said bearing,
a ball feed mechanism carried by said plate
members and adapted to receive the balls
from said contsiner, said feed mechanism

being actuated by said last mentioned shaft, -

means operatively connecting said shaft
with said drive shaft, means by which the
bails are conveyed from said feed mecha-
nism to said gauging members, and means
operatively connecting said drive shaft with
said gauging mechanism.

76. In a ball ganging machine, the com-
bination of a base, a plurality of rotatably
mounted ball gauging members carrie by
said base, spaced upright plate members
connested with said base, a ball container
upon said upright members having a re-
cess formed in its base, ball feed mecha-
nism mounted in said recess, a bearing pro-
jecting from said container base, a shaft
journaled in said bearing and operatively
connecting with said feed mechanism,
spaced bearings carried by said upright
plate members, a drive shaft journaled in
said bearings, means operatively connect-
ing said drive shaft with said first men-
tioned shaft, means operatively connecting
said drive shaft with said ball gauging
members, and means by which the balls
are conveyed from said feed mechanism to
said gauging members. ’

77, In a ball gauging machine, the com-
bination of a base, a plurality of movably
mounted ball gauging members carried by
said base, a ball container mounted upon
the base, a ball feed mechanism adapted to
receive the balls from-said container, a ver-
tically disposed shaft operatively counecied
with “said feed mechanism, an adjustable
end thrust bearing for one end of said shaft,

- a drive shaft operatively connected with

said first mentioned shaft, means opera-
tively connecting said drive shaft with said
ball gauging members, and means by which
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the balls are conveyed from said feed mech-

anism to said gauging members.
~ 78. In a ball gauging machine, the com-
bination of a base, a plurality of movably

mounted ball gauging members carried by ¥

said base, spaced upright plate members
upon said base, a ball container carried by
said plate members, a ball feed mechanism
adapted to receive the balls from said con-
tainer, a vertically disposed shaft rotatably
mounted between said plate members and
operativelv connected with said feed mecha-
nism, a holder between said plate members
at the lower end of said shaft, means for
effecting vertical adjustment of said holder,
a thrust bearing carried by said holder in
engagement with the lower end of said
shaft, means for rotating said shaft, means
connected with said roteting means for ac-

tuating said ball gauging members, and €

means by which the balls are conveyed
from said feed mechanism to said gauging
members.

79. In a ball ganging machine, the com-
bination of a base, a plurality of movably
mounted ball gauging members carried by
said base, a recessed member carried by said
base having a ball discharging opening
leading therefrom, a ball feed plate
movably mounted in said recessed mem-
ber and provided with an aperture
therethrough, a ball container for supply-
ing balls to said feed plate, means for ac-
tuating said plate to cause said aperture
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to intermittently register with said open- 6-

ing, means for actuating said ball gauging
members, and means by which the balls are
conveyed from said opening to said gaug-
ing members.

80. In a ball gauging machine, the com-
bination of a base, a plurality of movably
mounted ball gauging members carried by
said base, a recessed member carried by
said base having a ball discharging opening
leading therefrom, a ball feed plate mov-
ably mounted in said recessed member and
provided with an aperture therethrough, a
ball container for supplying balls to said
feed plate, means for actuating said plate to
cause said aperture to intermittently regis-
ter with said opening, a guard for prevent-
ing the lodgment of more than one ball in
said aperture when the later is brought into
registering relation with said  opening,
means for actuating said ball gauging mem-
bers, and means by which the balls are
conveyed from said- discharge opening to
said ball gauging members.

81. In a ball gauging machine, the com-
bination of a base, a plurality of movably
mounted ball gauging members carried by
said base, a recessed member carried by said
base having a ball discharging opening lead-
ing therefrom, a ball feed plate movably
mounted in said recessed member and pro-
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vided with an aperture therethrough, a ball
container for supplying balls to said feed
plate, means for actuating said plate to cause
said aperture to intermittently register with
said opening, a guard for preventing the
lodgment of more than one ball in said aper-

" ture when the latter is brought into register-
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ing relation with said opening, means for
insuring the feeding of the balls downward-
ly to said aperture from a point about the
plate in which the aperture is formed, means
for actuating said ball gauging members,
and means by which the balls are conveyed
from said discharge opening to said ball
gauging members: '

82. In a ball gauging machine, the com-
bination of a base, a plurality of ball gaug-
ing members  movably mounted upon said
base, a recessed member carried by said base
having a ball discharging opening leading
therefrom, a ball feed disc rotatably mount-

“ed In said recessed member provided with a

plurality of apertures adapted to be moved
into registering relation with said discharg-
ing opening, a drive shaft operatively con-
nected with said feed disc, a ball container
for supplying the balls to said feed disc, a
vertically adjustable guard above said disc

" for preventing the lodgment of more than
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one ball in each of said apertures when
brought into registering relation with said
opening, an upstanding member carried. by
said guard adjacent one edge thereof adapt-
ed to insure the feeding of the balls down-
wardly to the exposed apertures in the feed
disc

- member, means operatively connected with
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said drive shaft for actuating said ball gaug-.

ing members, and means by which the balls
are conveyed from said discharge opening
to said gauging members. :

83. In a%all gauging machine, the com-
bination of a base, a plurality of ball gaug-
ing members movably mounted upon said
base, a recessed member carried by said base
having a ball discharging opening leading
therefrom, a ball feed disc rotatably mount-
ed in said recessed member provided with a
plurality of apertures adapted to be moved

into registering relation with said ball dis-
eharging opening, a drive shaft operatively . i _ L
‘bination. of a base, a frame adjustably

connected with said feed disc, a ball con-

_tainer for supplying the balls to said feed

dise, a vertically adjustable guard overly-
ing a portion of said feed disc and covering
a plurality of said apertures, upstandn}g
pins carried by said guard, a holder for sai

guard comprising a releasable clampin

member adapted to be clemped upon sai

pins whereby the guard may be adjusted
vertically above the feed dise, means oper-
atively connected with said drive shaft for
actuating said ball gauging members, and
means by which the balls are conveyed from

rom a point above said upstanding - L ative ) ]
" mechanism carried by said frame, and a

i

iaid discharge opehing to said gauging mem-
ers. . :

84. In a ball gdugiﬁg machine, the com-

86

bination of a base having spaced uprights-

thereon, a frame pivotally mounted upon
said uprights, a. racl’{vconnected with said
frame, a pinion for actuating said rack

whereby adjustment of the frame upon:its

70

pivots 1s effected, ball gauging mechanism

carried by the frame, and means for actu-
ating said mechanism.

85, In-a ball gauging machine, the com-
bination of @-base, having spaced uprights’

thereon, a frame pivotally mounted for ver-
tical movement upon sald uprights, means
for adjusting said frame upon its pivots,

ball gauging mechanism carried by said
“frame, means for actuating the same, and 2

plurality of members pivotally connected to
said .frame and adapted to convey the balls
from said gauging mechanism to a prede-
termined point beneath said frame.

86. In a ball gauging machine, the com- .

bination of a base, a frame pivotaily mount-
ed upon said base, means for shifting the
position of the frame upon its pivots, ball
geauging mechanism carried by the frame,
means for actuating said mechanism and a

plurality of tubes interposed between said

frame and base into which the different size

- balls are discharged by said gauging mecha-

nism. : :
87. In a ball gauging machine, the com-
bination of a base, a frame adjustably

mounted upon said base and adapted to be

inclined relatively thereto, ball gauging
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plurality of tubes between said frame and

base into which the balls are discharged
from said gauging mechanism.

88. In a ball gauging machine, the com-
bination of a base, a frame adjustably
mounted upon said base and adapted to be
inclined relatively thereto, ballp gauging

mechanism carried by said frame, means for

adjusting said gauging mechansm to - ary

the size of the balls to be gauged, and a plu-

rality of tubes pivotally mounted ugon said
frame into which the different size balls are
discharged from said gauging mechanism.

89. In a ball gauging machine, the com-

mounted upon said base and adapted to
be inclined relatively thereto, ball gauging
meehanism carried by said frame, a plu-
rality of tubes pivotally mounted upon said
frame into which the different size balls
are discharged from said gauging mecha-
nism, and guides upon said base in which
said tnbes are slidably mounted.

90. In a ball gauging machine, the com-
bination of a base, a  frame adjustably
mounted thereon and adapted to be inclined
relatively thereto, ball gauging cylinders
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carried by said frame, means for actuating
said cylinders, a plurality of tubes pivot-
ally mounted upon said frame into which
the different size balls are discharged from
said gauging mechanism, and pivoted
guides upon said base in which said tubes
are slidably mounted. ‘

91. In a ball gauging machine, the com-
bination of a base, a frame adjustably
mounted upon said base, ball gauging mech-
anism carried by said frame, means for ac-
tuating said mechanism, a plurality of
tubes pivotally mounted upon said. frame
into which the various size balls are dis-
charged from said gauging mechanism, and
a pivoted sleeve upon said base for each of
said tubes in which the latter ave slidably
mounted. :

92. In a ball gauging machine, the com-
bination of a base, a frame adjustable ver-
tically upon said base. ball gauging mecha-
nism carried by said frame, a plurality of
tubes pivotally mounted between said frame
and base into which the balls are discharged
from the gauging mechanism, said tubes

being adapted to project through openings

formed in said base, and means for raising
and lowering said frame.

93. In a ball gauging machine, the com-

bination of a base, a frame adjustable ver-
tically upon said base, ball gauging mecha-
nism carried by said frame, means for ac-
tuating said mechanism, a piurality of tubes
connected with said frame into which the
balls are discharged from said gauging
mechanism, guides upon the base for re-
ceiving the lower ends of said tubes, and
means for raising and lowering said- frame.

94. In a ball gauging machine, the com-
bination of a base, a frame adjustably

" mounted upon said base. ball gauging mech-
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anism connected with said frame, means for
adjusting said mechanism to vary the size
of the balls to be gauged thereby, a plurality
of tubes connected with said frame into
which the balls are discharged from said
gauging mechanism, and pivotally mounted
guides upon said base for receiving the
Iower ends of said tubes.

95. In a ball gauging machine, the com-
bination of a base, a frame pivotally mount-
ed upon said base, means for moving said
frame upon its pivots, ball gauging mecha-
nism connected with said frame, a plurality
of tubes connected with said frame into
which the balls are discharged from said
gauging mechanism, a holder mounted upon
said base and a plurality of removable
guides pivotally mounted upon said holder
in which the lower ends of said tubes are
slidably mounted.

96. In a ball gauging mahine, the com-
bination of a base, a frame pivotally mount-
ed upon said base, means for moving said
frame upon its pivots, ball gauging mecha-
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nism carried by said frame, a removable
holder carried by said frame, a plurality

of tubes pivotally connected with said

holder into which the balls are discharged
from said gauging meclhianism, means for
actuating said gauging mechanism, and a
plurality of guides pivotally mounted upon
said base in “which the lower ends of said
tubes are slidably mounted.

97. In a ball gauging machine, the com-
bination of a base, a frame adjustably
mounted upon said base, ball gauging mech-
anism connected - with said frame, a plu-
rality of tubes connected with said frame,
into which the balls are discharged from
said gauging mechanism, a detachable
holder upon said base, screws carried by
said holder having bearing portions thereon
and guides pivotally mounted upon said
bearing portions in which said tubes are
slidably mounted.

98. In a ball gauging machine, the com-
bination of an adjustably inelined frame,
ball gauging cylinders connected with said
frame, means for actuating said cylinders,
a detachable holder upon said frame, screws
carried by said holder, having bearing por-
tions thereon, and tubes pivotally mounted
upon said bearing portions into which the
balls are discharged from said cylinders.

99. Tn a ball gauging machine, the com-
bination of an adjustably mounted frame,
a ball gauging mechanism carried by said
frame, a chute mounted in said frame pro-
vided with a plurality of guideways, a tube
depending from said chute for each of said
guideways, and means for effecting adjust-
ment of sald frame,.

100. In a ball gauging machine, the com-
bination of an adjustably mounted frame,
ball gauging mechanism connected with
said frame, a chute connected with said
frame, a removable holder connected with
said chute, a plurality of tubes pivotally
connected with said holder, and means for
effecting adjustment of said frame.

101. In a ball gauging ‘machine, the com-

bination of an adjustably mounted frame,
ball gauging mechanism mounted upon said
frame, a plurality of tubes pivotally mount-
ed upon the frame, and means for sepa-
rately conveying the different size balls
passing through said gauging means to said
tubes. g ,
102. In a ball gauging machine, the com-
bination of a frame, ball gauging mechanism
mounted upon said frame, means for adjust-
ing said gauging mechanism to vary the size
of the balls to be gaunged, a detachable holder
upon said frame, a plurality of tubes con-
nected with said holder, and means for con-
veying the different” size balls passing
through said gauging mechanism to said
tubes. :

108. In a ball gauging machine, the com-
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bination of a frame, ball ganging mechanism
mounted upon said frame, a plurality of
tubes connected with said frame, a chute in-
terposed between said ball gauging members

and said tubes having a guideway leading

to each of said tubes, pivoted guides for the
lower ends of said tubes, and a_rack and
pinion mechanism for raising and lowering

" said frame.

104. In a ball gauging machine, the com-
bination of a frame, ball gauging mechanism
mounted upon said frame, a detachable
holder upon said frame, a chute connected
with said frame and said holder, a plurality
of tubes pivotally connected with said
holder, and a plurality of pivoted guides for
the lower ends of said tubes. '

105. In a ball gauging machine, the com-
bination of a frame, ball gauging mechanism
mounted upon said frame, a chute positioned
beneath said gauging mechanism and having
a plurality of ball guideways for receiving
the different size balls gauged by said mech-
anism, a detachable holder connected at one

" side with said chute'and adapted at its oppo-

site side to be supported by said frame, and
tubes connected with said holder in com-
munication with each of said guideways.

106. In a ball’ gauging machine, the com-
bination of a frame, ball gauging mechanism
mounted upon said frame, a chute upon said
frame beneath said gauging mechanism hav-
ing guideways for separately receiving the
different size balls passing through said
gauging mechanism, lugs carried by said
chute, a detachable holder connected with
said lugs, and tubes connected with said
holder in communication with each of said
guideways.

107. In a ball gauging machine, the com-
bination of a frame, ball gauging mechanism
mounted upon said frame, a plurality of
tubes carried by said frame, and a detach-
able member having a plurality of guide-
ways for separately conveying from said ball
gauging mechanism to each of said tubes the
different size balls gauged by said mecha-
nism.

108. In a ball gauging machine, the com-
bination of a frame, ball gauging mechahism
mounted upon said frame, a plurality of
tubes mounted upon said frame, a chute in-
terposed between said gauging mechanism
and said tubes having-guideways leading to
the tubes for separately conveying thereto
the different size balls passing through said
gauging mechanism, and means for directing
the balls into the proper guideways upon the
chute when they are leaving said gauging
mechanism.

109. In a ball gauging machine, the com-
bination of a frame, ball gauging mechanism
mounted upon said frame, and a chute be-
neath said gauging mechanism having a plu-

rality of inclined ribs forming guideways
alternately varying in length, said guideways
being adapted to receive the different size
balls gauged by said mechanism.

110. In a ball gauging machine, the com-
bination of a frame, ball gauging mechanism
mounted upon said frame, a chute beneath
said gauging mechanism having a plurality
of inclined guideways for receiving the
different size balls gauged by said mecha-
nism, said guideways each having a ball dis-
charging opening adjacent the bottom there-

‘of, and a guard adjacent each of said open-

ings adapted to insure the passage of the
balls through the openings. -

111. In a ball gauging machine, the com-
bination of a frame, ball gauging mechanism
mounted upon said frame, a chute beneath
said gauging mechanism having a plurality
of inclined guideways for receiving the
different size balls gauged by said mecha-
nism, said guideways each having a ball dis-
charging opening adjacent the bottom there-
of, a guard for insuring the discharge of the
balls through each of said openings, and an

upstanding plate member at the top of each-

of said guideways serving to prévent mix-
ing of the predetermined sizes of balls
gauged by said mechanism.

112. In a ball gauging machine, the com-
bination of a frame, ball gauging mechanism
mounted upon said frame, means for adjust-
ing said mechanism to vary the size of the
balls to be gauged, a chute beneath said gaug-
ing mechanism having a plurality of inclined
guideways provided adjacent their lower
ends with alternately arranged openings
through which the balls are discharged, and
a ball receiving member adapted to register
with each of said openings.

113. In a ball gauging machine, the com-
bination of a frame, ball gauging mechanism

connected with said frame, means for feed-.

ing the balls to said mechanism, a chute be-
neath said gauging mechanism having a
plurality of inclined guideways provided ad-

jacent their lower ends with alternately ar-
ranged openings through which the balls are

discharged, a holder secured to the bottom-

of said chute, a tube pivotally mounted upon
said holder for each of said openings, a piv-
otal guide for the lower end of each of said
tubes, and means for adjustably inclining
said frame.

114. In a ball gauging machine, the com-
bination of a hollow frame having openings
through its upper and lower walls, ball
gauging mechanism - mounted wupon said
frame above the opening in said upper wall,
an inclined chute mounted in said frame and
adapted to project through said last men-
tioned opening, said chute having a plural-
ity of guideways in position to receive the
balls from said gauging mechanism, and a
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tube connected with each of said guideways
through the opening in the bottom of said
frame.

115. In a ball gauging machine, the com-
bination of a hollow frame having openings
through its upper and lower walls, ball
gauging mechanism mounted upon said
frame above the opening in said upper wall,
an inclined chute mounted in said frame
having a plurality of ball guideways, the
chute being adapted to project through said
last mentioned opening and having a flange
resting upon said upper frame wall, and
means for supporting the bottom end of
said chute upon said lower frame wall in
line with the opening therethrough. :

116. In a ball gauging machine, the com-
bination of a hollow frame having openings
through its upper and lower walls, ball
gauging mechanism mounted upon said
frame above the opening in said upper wall,
an Inclined chute mounted in said frame
having a plurality of ball guideways, said
chute being adapted to extend through said
last mentioned opening and having a pro-
jection resting upon said upper frame wall,
a tube holder interposed between the bottom
end of said chute and said lower frame wall,
and a plurality of tubes connected with
said holder through the opening in said
lower wall, and in registering relation with
said guideways.

117. In a ball gauging machine, the com-
bination of a frame, a plurality of ball gaug-
ing cylinders rotatably mounted upon said
frame, bearings for said cylinders adjustable
to conform to the size of the cylinders when
ground from time to time, means for rotat-
ing said cylinders within said bearings, and
means for feeding the balls to said e¢ylinders.

118. In a ball gauging machine, the com-

"bination of a frame, a plurality of ball

gauging cylinders mounted upon said frame,
bearings for said cylinders adjustable to con-
form to the size of the cylinders when
ground {from time to time, an adjustable
holder for supporting each of said bearings,
means for rotating said cylinders within
said bearings, and means for feeding the
balls to said cylinders.

119. Tn a ball gauging machine, the com-
bination of a frame, a plurality of ball gaug-
ing ecylinders mounted upon said frame,
bearings for said cylinders adjustable to
conform to the size of the cylinders when
ground from time to time, means for effect-
ing the adjustment of said bearings, means
for rotating said cylinders within said bear-
ings, means for feeding the balls to said cyl-
inders, and means for separately conveying
from said cylinders the different size of balls
gauged thereby.

120. In a ball gauging machine, the com-
bination of a frame, a plurality of ball gaug-
ing cylinders mounted upon said frame,

1,405,494

L

bearings for said ecylinders adjustable to
conform to the size of the cylinders when
ground from time to time, an adjustable
holder for each of said bearings, a screw
for effecting adjustment of said helder,
means for rvotating said cylinders within
said bearings. and means for feeding the
halls to. the cylinders.

121. Tn a ball gauging machine, the com-
bination of 1 frame. a plurality of ball gaug-
ing eylinders mounted upon “said frame,
bearings for said cylinders adjustable to
conform to the size of the cylinders when
ground from time to time, a fixed holder
arried by said frame for each of said bear-
ings. a movable holder for each of said bear-
ings pivoted upon said fixed holder, means
for effecting movement of the pivoted holder
upon the first mentioned holder, means for
adjusting said bearings, means for rotating
said cylinders within said bearings, and
means for feeding the balls to said cylin-
ders.

122. In a ball gauging machine, the com-
bination of a frame, a plurality of ball gaug-
ing cylinders mounted upon said frame,
vieldable bearings for said cylinders carried
by said frame, means for adjusting said
vieldable bearings to conform to the size of
said eylinders, means for rotating said cyl-
inders within said bearings, and means for
feeding the balls to said cylinders.

123. In a ball gauging machine, the com-
bination of a frame, a plurality of ball gang-

ing cylinders mounted upon said frame, &

yieldable bearings for said cylinders cai-
ried by said frame, adjustable to conform to
cylinders of different sizes, a fixed hoelder for
each of said bearings, an adjustable holder
upon each of said fixed holders adapted to
be adjusted to effect a reduction in the size
of said yieldable bearings, means for rotat-
ing said cylinders within said bearings, and
means for feeding the balls to said eylinders.

124. In a ball gauging machine, the com-
bination of a frame, a plurality of ball gaug-
ing cylinders mounted upon said frame, split
sleeve bearings mounted upon said frame,
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adapted to receive said eylinders, means for

adjusting said split sleeve bearings to fit cyl-
inders of different sizes, means for rotating
sald cylinders within said bearings, and
means for feeding the balls to said cylinders.

125. In a ball gauging machine, the com-
bination of a frame, a plurality of ball gaug-
ing cylinders mounted upon said frame,
tapered split sleeve bearings for said cylin-
ders, adjustable wedge shaped members for
varying the size of said bearings to fit cylin-

ders of different diameters, means for rotat- *

ing said eylinders within said bearings, and
means for feeding the balls to said cyvlinders.
126. In a ball gauging machine, the com-
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bination of a frame, a plurality of ball gaug-

ing cylinders mounted upon said frame,
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tapered split sleeve bearings for said cylin-
ders, said sleeves having alternately ar-
ranged longitudinally extending cuts 1n the
opposite ends thercof, movable wedge shaped
members adjustable upon said sleeves. to
cause them to fit cylinders of different diam-
eters, means for supporting said wedge
shaped members, means for rotating said cyl-
inders within said sleeve bearings, and
means for feeding the balls to said eylinders.

127. In a ball gauging machine, the com-
bination of a frame, a plurality of ball gaug-
ing cylinders mounted upon said frame,
tapered split sleeve bearings for said cylin-
ders, said sleeves having alternately ar-
ranged longitudinally extending cuts in the
opposite ends thercof, movable wedge shaped
members adjustable upon said sleeves to
cause them to fit cylinders of different sizes,
adjustable holders for said wedge shaped
members, means for rotating said cylinders
within said bearings, and means for feed-
ing the balls to said cylinders.

128. In a ball gauging machine, the com-
bination of a frame, a plurality of ball gaug-
ing cylinders mounted upon said frame,
tapered split sleeve bearings for said cylin-
ders, correspondingly tapered sleeve mem-
bers engaging said sleeve bearings, adjust-
able holders carried by said frame substan-
tially swrrounding said last mentioned
sleeve members, split rings seated upon the
outer faces of said sleeve members, adjust-
ing screws connected with said rings and ex-
tending into threaded engagement with said
holder, means for rotating said cylinders in
said sleeve bearings, and means for feeding
the balls to said cylinders.

129. In a ball gauging machine, the com-
bination of a frame, a plurality of ball gaug-
ing cylinders mounted upon said frame,
tapered split sleeve bearings for said cylin-
ders, correspondingly tapered sleeve mem-
bers adjustably supporting said sleeve bear-
ings, spaced adjustable holders for said last
mentioned split members, means for adjust-
ing said holders toward each other, means
connected with said holders for adjusting
said tapered sleeve members upon said sleeve
bearings, means for rotating said cylinders
within said bearings, and means for feeding
the balls to the cylinders.

130. In a ball gauging machine, the com-
bination of a frame, a plurality of ball gaug-
ing cylinders mounted upon said frame, split
tapered sleeve bearings for said cylinders,
correspondingly tapered sleeve members
upon said sleeve bearings, a fixed holder for
the lower half of said split sleeve member,
a pin upon said holder projecting above
the upper face thereof, a movable holder for
the upper half of said split sleeve member
pivoted upon said pin, an adjustable clamp-
ing screw connecting -said holders between
said pivot pin and sleeve member, a split
ring seated upon the outer face of said
tapered sleeve member, adjusting screws
connected with said ring and extending into
threaded engagement with each of said
holders, means for rotating said cylinders
within said sleeve bearings, and means for
feeding the balls to said cylinders.

In testimony whereof I affix my signa-
ture,

HANS LUTZ.

40

45

50

55

80

85



