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COMBINATION LAPPING AND TESTING MACHINE FOR GEARS

“Application filed May 27,

The present invention relates to a machine
for the lapping and testing of gears and par-
ticularly of spur gears.

The primary purpose of this invention is to

5 provide & machine on which spur gears of
various sizes and descriptions may be quickly
and expeditiously tested or lapped.. To this

end, one of the objects of this invention is to
provlde a combination lapping and testing
machine in which the adjustments required
for handling all gears within the range of the
machine are re aucpd to a minimum.

A further purpose of this invention is to
provide an improved method of lubricating
the bearings of the machine; particularly the
bearings of the two gear spindles.

A still further Durnose of this invention is
to provide an impr sved method of supplying
the lapping compound to the gears, when the
20 machine 1s being used for hpplng, a method

@

Wndebv calmw of the lapping compound

or t*hng out of the abrasive is absolutely
pi e"cn“ed
Another feature of the invention is the pro-
vision of an improved form of lapping guard
whereby gears which -have to be chucked at
different distances from the noses of the gear
apmdles, can be aﬂcqvuely guarded during
the lapping operation.
30 Other objects of the invention will appear
h”um ftel from the specification and from
the recital of the appended claims.
In the drawings:
: Figure 1 is'a side elevation of a comb na-
35 tion spur gear hpplno and testing machine
constructed according to this 1nventlon with
the gears removed from the two headS'
Figure 2 is a plan view of this mach ine,
with the lapping guard thrown back, showing
40 g set of gears mounted thereon for lapping;
Figure 3isa vertical sectional view throu th
one of the ¢ gear heads, the gear being removed
the section being taken on the line 3—3 of
Figure 4; ° ‘
4 Figure 4 is a section on the line 4—4 of
H iggnre 33
Figure 5 ig a fragmentary view of the other
head, showing a detail of the drive spindle;
Figure 6 is a vertical sectional view of the
50 telescoping guards secured to the head shown

Re)
(%]

1930. Serial No. 456,008.

in Figure 3, the section being taken on the
line 6—6 of Flgure 7,

Figure 7 is a section on the line 7—7 of
Figure 6

Fiﬂure 8 is a transverse sectional view of :

one section of the lapping guards, the view
being taken on the line. 88 of Fi 1oure 9;

Flo"ure 9 is a sectional view taken on fhe
line 9 9 of Figure 8; :

Figure 10 is a VJeW, parts bem«r broker:
away, of one form of detachable tail-center
or steady-rest which may be employed with
this machine where the nature of the gear to
be tested or lapped requires;

Figure 11 is a fre agmentary sectlonal view
of a different form of tail-center or steady-

‘rest, the section being taken on the line 11—11

of I‘lcrure 123
Figure 12 is a section taken on the line
1919 of Figure 11;

Figure 13 is'a frao'mentary view of one of
the gear heads, showing details of the oil-
ing system for] ubrmatmrr the spindle bear-
ings;

i 1guxe 14isa fraomentary sectional view
through the head, further illustrating the oil-
ing bystem, the section being taken on the
line 1414 of Fi igure 13;

Figure 15isa fracrmentary plan view of the
frame of the machine, showing details of the
ways on which one of ’the heads slides;

Figure 16 is a fragmentary sectional view,
showing details of the lapping- compound
pump and reservoir; and

Figure 17 is a view showing details of thc
mountmcr of the lapping-compound pump,
being. a section taLen on the line 17T—17 of
Floure 1.

T410ures 3,4,5,6,7,8,9,10, 11, 12, 13, 14,

and 16 are on an enlaroed scale as comparec

with the scale of the other figures.
Referring to the drawmos 20 designates
the base or frame of the machme, the shape

~of which is to be clearly seen in Figures 1

and 2. The frame is formed on its. uppe:
face with two sets of ways that extend at
right angles to each other. Two heads 21
and 292, are mounted on the frame for slid-
able rLchustment on these ways. One of the
heads carries a spindle to which one of the
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gears to be tested or lapped is secured and
the other head carries the spindle to which
the other gear of the pair being tested or
lapped is secured.

The head 21 can be adjusted on the frame
by rotating the hand-wheel 23 (Figure 1)
which is secured to the serew 24 (Figures 3
and 4) that threads into the nut 25 which is
secured to the bottom of the head 21.

The head 22 can be adjusted on its ways
on the frame in a similar manner by rota-
tion of the hand-wheel 27 (Figure 1) which
is secured to a screw similar to .the screw
24 that threads into a nut, similar to the nut
25, which Is secured to the head 22.

The head 21 can be secured in any adjusted
position by rotating the clamp-lever 28 (IFig-
ures 1 and 4) which is journaled on the stud
29 (Figures 3 and 4) that is threaded into
the head 21. The lever 28 is connected at
points diametrically cpposed with refer-
ence to the stud 29, with two links 30 and
31. These connections are by means of the
studs 82 and 83 which are pivotally mount-
ed in the inner end of the lever and. thread
into the two links. The two links are pinned
at their outer ends to nuts 34 and 35, respec-
tively, which thread onto bolts 36 and 37,
respectively. The bolts 36 and 37 are keyed
to gibs or clamp-plates 40 against rotation
relative thereto, as clearly shown in Figure
4. The Jock-nuts 41 and washers 42 hold the
The gibs 40 engage
beneath the guide-rails 44 of the frame. It
will be readily seen that when the lever 28
is moved in one direction, the nuts 34 and 85
will be threaded up on their respective bolts
36 and 87 to clamp the head 21 to the frame
and when the lever is rotated in the opposite
direction, the gibg 40 will be released to per-
mit adjustment of the head on the frame.

By mechanism of identical construction,
operated by the lever 45 (Figure 1), the head
29 can be clamped in any adjusted position
on the frame. '

It will be noted that the frame is cast with

a longitudinal groove, as indicated in Fig-

ures 3, 4 and 15, to receive the screw 24 and
nut 25.  TIn addition, the frame is formed
with a T-slot 48 (Figures 4 and 15) which
extends parallel to the screw 47, that is, in
the direction of adjustment of the head 21,
the purpose of which will appear herein-
after. ,

The frame iz formed with a groove simi-
lar to the groove 47 but which extends at
right angles to the groove 47, in which the
serew and nut eontrolled by the hand-wheel
27 operate. .

Journaled in the head 21 is a spindle 50
to which is secured one of the gears which
is to be lapped or tested. This spindle is
mounted in the head so that its axis extends

“in a direction parallel to the direction of ad-

justment of the head. The spindle 50 is

1,917,178

mounted in the head on anti-friction bear-
ings 51, 52 and 53. The bearings are a
special matched type of ball bearing mount-
ed under an initial load to eliminate radial
or axial deflection of the spindle.

The bearings 51 and 52 are held on the
spindle against axial movement by means
of & collar 54 and the nuts 55 and 56, the
latter being threaded onto the spindie. The
collar 54 is secured in position by means of
the ring 57 -and the screws 58 which. secure
the ring to the head 21. A cap 59 mounted
on the spindle forms, with the cocllar 54, a
labyrinth seal, preventing dirt or the lapping
compound from getting into the hearings.

The bearing 58 1s held in position by means
of a shoulder 60 formed on the spindle and
a collar 61.  The collar 61 is held in position
by means of the nuts 62 which thread onto
the “spindle.
plate 63, a labyrinth seal preventing dirt
or compound. entering the bearing 53. The
plate 63 is secured in the bore 64 of the
head, which veceives the bearing 53, by means
of the serews 65, the heads of which engage
the plate 63 and which thread into a plate
66 mounted at the opposite end. of the bore
64. The plate 66 is formed to provide, with
the spacer-disc 67, which 1s secured to the
spindle by a set-screw 68, a labyrinth seal
at the inner end of the bearing 53.

The collar 61 is keyed to the spindle 50
and has secured to it, by means of screws
69, a hand-wheel 70. The hand-wheel 70
servesto rotate the gspindle 50 as for bringing
the gear secured to the spindle into proper

‘meshing relation with its mate gear on the

gpindle carried by the head 22, or for ob-
serving the bearing on the teeth of the gear
secured in the spindle 50, ete. A guard 72 is
secured to the hand-wheel by means of screws
73 to protect the operator when the machine
is in operation.

Keyed to the spindle 50 intermediate its
end is a brake-dvun 75. Pivotally mounted
on a pin 76 mounted in the ears 77 cast in the
head 21, are the two arins 78 and 75 of a
brake that operates on the drum 75. These
arms are lined with a suitable brake-material,
indicated at 80.

Slidably mounted 1n a lug 81 secured to
the head 21 is a bolt 82. The bolt carries at
one end a washer 83 which ig held by the nuts
84 in engagement with the end of the brake-
arm 79.  The bolt is of T-shape and at the
énd opposite that which carvies the washer
83, and on the short arm of the T is pivoted
a lever 85. Mounted on the bolt 82 and in-
terposed between the arins 78 and 79, respec-
tively. and the lug 81 are a pair of springs
87 and 88. These springs serve to hold the
brake in normally veleased position. The
arms 78 and 79 are forced together apainst
the action of the springs to apply the brake by
depression of the lever 85, the inner end of

The collar 61 forms, with a.
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the lever 85 being cam-shaped to operate on
depression of the lever.

Access can be had to the brake and to the
spindle by removing the cover-plate 89 which
is cast so as to be flush with the adjacent
surfaces of the head and which is held in
position solely by the heads of the screws
90 (Figure 2) which thread into the head 21.

The spindle 95, which is adapted to carry
the gear that mates with the gear carried
by the spindle 50, is journaled in the head 22
so that its axis is parallel to the axis of the
spindle 50. '

The work-head 22 and spindle 95 are iden-
tical in construction, respectively, with the
work-head 21 and spindle 50, except that in-
stead of a brake and brake-drum, the spin-
dle 95 has secured to it a pulley 96 (Figures
1 and 5). The pulley 96 is driven from the
metor 97, which is mounted in the base of the

.nachine, by means of the belt 98 which con-

nects the pulley 96 with the pulley 99. This
pulley 99 is secured to the armature shaft
of the motor. The pulley 96 serves to rotate
the spindle 95 to cause the two gears being
lapped or tested to rotate together when they
are in mesh. : _

The pulley 96 is notched at several points
around its periphery, as indicated at 101 in
Figure 5. A hand-lever 102 (Figures 1 and
2) which. extends through an opening 108 in
the head 22 and is pivoted on a pin 104 se-
cured in the head, can be engaged with any
one of these notehes 101 te hold the spindle
95, or, if the gears.are in mesh, both the spin-
dle 95 and the spindle 50 against rotation
when the gear chucks are being tightened up
or released, in event that an ordinary men-
ually operated draw-bolt and nut-are used
as the chucking evparatus. ‘

Ball bearings are preferably used as the
spindle bearings so that the machine itgelf
may be substantially noiseless in operation
to permit the operator to detect the more read-
ily any noises emanating from the gears be-
ing tested on the machine.

The ball bearings in both heads are lubri-
cated by a hand-oiling system which forms
one of the novel features of the present ma-
chine. This system filters the oil before it
reaches the bearings. Thus the machine is
further protected from wear, a feature of
special importance in the case of a machine
operating with an abrasive. There are sep-
arate oiling systems for the front and rear
bearings, but as the oiling systems are the
same for the two sets of bearings in both
heads, only one system will be described
here.

The heads are drilled adjacent each of the
sets of forward and rear bearings to pro-
vide a vertical oil-duct 110 (Figures 18 and
14). A small oil-cup 111 of any usnal or
snitable construction is secured in the upper
end of each duct 110. Each duct 110 leads

3

into a pocket 112 bored into the side of the:

head. A duct 113 drilled in the head leads
from the pocket 112 to a point near the
bottom of a reservoir 114. Both the pocket
112 and reservoir 114 are generally cylin-
dricalin shape. Thereisa screen in the reser-
voir chamber of a size such that it will
rest on the walls of the chamber above the
bottom of the chamber, as clearly shown in
Figures 13 and 14. This screen is desig-
nated by the reference numeral 115. A mass
of wool or other suitable filtering material,
designated at 116, is placed on top of this
sereen. A duct 117 drilled into the head leads
irom the upper end of the reservoir chamber
114 into a duct 118 drilled into the head at
right angles to the duct 117. The duct 118
communicates with a vertical duct 119 which
conducts the oil to the chamber of the ball-
race.

A plate 120 which is secured to the side
of the head by screws 121 serves as the out-
side wall of the chamber 114. This plate
120 is formed with an opening 122 extend-
ing through it and in this opening is secured
a sight-glass 123. The glass 123 gerves as
the outside wall of the pocket 112.

As the oil must pass from the ducts 110
and 113 through the screen 115 and the fil-
tering material 116 before it can reach the
bearings, it will be seen that all dirt and
foreign matter will be removed from the oil
before it reaches the bearings. Thus, the
bearings are protected against wear with its
inevitable ‘inaccuracies. ~ The whole gystem
is of sufficient size to provide an abundant
supply of oil for the bearings and the large,
unsightly oil-cups heretofore required are
done away with. As the ducts are all drilled
into the head, the head can be made very
attractive in appearance and smooth out-
lines maintained. The level of oil in the
pocket 112 will be always the same as the
level of oil in the ball-race, so that by a glance
through the sight-glass 128, the amount of
oil in the race can be determined.

The gears to be tested or lapped can be
secured -to their respective spindles 50 and
95 by any suitable type of chucking mech-
anism. Where cluster gears, such as shown
in Figure 2, or other gears, which require
to ve mounted at a considerable distance from
the nose of the spindle 50, are to be lapped
or tested, it is advisable to employ a tail-
center or steady-rest to support the gear shaft
at its cuter end. For this purpose, there
is a detachable tail-center or steady-rest pro-
vided witl: this machine.. One form of such
rest is shown in Figure 10 and another form
in Figures 11 and 12.

Referring first to Figure 10, 130 desig-
nates the tail-stock or support. This support
130 15 bored to receive the ball-bearings 181
and 132 in which the center 138 is mounted.
The center is secured in position by the nut
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134 and the ball bearings are held in place

by the spacer.135 and the end-plates 136 and
187, the latter being secured together by the
bolts 138.. The bearings can be lubricated
from the fitting 139 through the duct 140.

The support 130 is adapted to be held in
position on the machine with the tail-center
133 in alignment with the axis of the spindle
50 by means of a T-bolt-142, the head of which
can be engaged with the T-slot 48, already
referred to (Figures 4 and 10). The T-slot
48 is open at its inner end as indicated at 143
in Figures 2, 10, and 15 so that the head of
the bolt can be readily lifted out of the slot
or inserted in the slot to permit removal from
or positioning of the support on the frame.
As the slot 48 extends parallel to the axis
of the spindle 50, it will be seen that the
support 130 can be adjusted on the frame to
any desired distance from the nose of the
spindle 50 and the center 133 will always
remain in alienment with the axis of the
spindle 50. The bolt 142 can be tightened
to secure the support 180 in any adjusted
position by means of a lever 145 (Figures 2
and 10), which threads onto the upper end
of the bolt. ‘

The tail-stock or support 147 (Figs. 11 and
192) is secured on the frame in the same man-
ner as the support 130, namely, by means of a
T -bolt, the head of which is engaged with the
slot 48. This support 147 differs in construc-
tion from the support 130 in that the centex
itgelf is adjustable in the support.  Hence,
with the support 147, a rough adjustment can
be had by moving the support 147 itself on
the frame and a finer adjustment can be had
by moving the center 146 in the support 147.

The center 146 is journaled in the bearings
148 and 149 which are secured in a sleeve 150
by means of a nut 151. A spacer 152 main-
tains the bearings at the proper distance
apart and the center 146 is secured in the
bearings by the nut 154. A sevies of rack
teeth are cut in the sleeve 150, as indicated at
155. These teeth mesh with the teeth of a
spur gear 156 which is keyed to a shaft 157
which can be rotated by the handwheel 158
that is keyed to its outer énd. The sleeve 150
can be clamped in any adjusted position by
means of the blocks 160 and 161 which have
curved faces to engage the periphery of the
sleeve 150.. The block 161 is held in position
by the headed end 162 of the shaft 157, while
the two blocks are forced together by manip-
ulation of the hand-wheel 164. This hand
wheel 164 is keyed to a nut 165 which is
threaded on the shaft 157 and which has a
flanged inner end which engages the sleeve
166 that is mounted on the shaft 157 and en-
gages at its inner end, the block 160. By
tightening up on the hand-wheel 164, the
blocks 160 and 161 can be moved toward each
other to clamp the sleeve 150 in any adjusted
position and when the blocks are released by

1,917,178

turning the hand-wheel 164 in the opposite
direction, the hand-wheel 158 can be rotated
to adjust the sleeve and with the sleeve the
center 153.

The gears are lapped on this machine by
applying a lapping compound to them and
running them together in mesh. To prevent
the lapping compound from being sprayed
all over the machine and the operator, guards

are provided to encloge the gears during the -

lapping operation. The improved type of
guard supplied with this machine will now
be described. :

The guards are made in sections and are

detachable. One section is always used dur- '8

ing the lapping operation. This section will
be described first. This section which is of
general box-shape and open at both ends is
designated generally by the reference numer-
al 170 (Figures 1,8 and 9). It consistés of a
lower cast or sheat-inetal trough-member 171
and an upper cast or sheet-metal cover-mem-
ber 172 which is hingedly connected at 173
to the lower part 171

can resdily lift it up out of the way. The
upper part 172 is flanged to fit closely in the
lower part 171 when the guard is closed.
The front walls of the two parts
with openings of sufficient area to permit the
shafts of the gears to be tested to pass there-
through.

The section 170 can be secured directly to
the end-plate 54 of the spindle 50 or to a
spacing section 178 which in turn may be
secured to the plate 54.

The spacing section 178 is of general drum-
shape. It is open frout and rear to permit
the passage of the gear shaft clamped in the
spindle 50 therethrough. The adjacent walls
of the sections 170 and 178 are cut away, as
indicated at 179 in Figure 8, to permit the
lapping compound to drain from the section
178 back into the trough of the section 170.

A series of sections 178 can be provided
which are of different lengths. By taking
one of these sections 178 off of the machine
and substituting another of a different length
therefor, th
the proper distance from the nose of the
spindle 50 o enclose the gears which are be-
ing lapped. In cases where the gears to be
iapped have but little overhang, the section

are

178 can be taken off entirely and the section

170 secured directly to the spindle-plate 54,
as indicated above. The section 170 is se-
cured to the section 178 or to the spindle-
plate 54 by screws 180.  The section 178 can

be secured to the spindle-plate 54 by screws 2

181. The screws 180 and 181 are of the same
size and are spaced the same distances apart
on the sections 170 and 178, respectively, so
that either set of screws can be threaded into
the holes 183 in the flange of the plate 54 tc

The cover part 172
is formed with a lip 174 so that the operator “

provided |

‘95

€00
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section 170 can be disposed at -~
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secure the section 178 or the section 170 to the

plate 54, as described.

The lapping compound might be applied

to the gears by hand, by chaln or by air. I
5 have found it adv aPtaOeoas to pump - the

compound onto the gears automatically ‘mfl

1n this connection it Is to be noted that one of

the features of the machine illustrated is the

novel system for pumping and circulating
8 the lapping compound. This will now be
described.

The pump may be of 1 any suitable construc-
tion. Ihave found it preferable, however, to
employ a centmfugal pump.
secured i
186 and screws 187 ¢ nﬂ the bracket is itself,
in turn, secured to the frame of the machine
by means of screws 188.. The pump is driv-
en from a direct- oonnected motor 190 that
' 1s connected divectly with the propeller spin-

dle 191 of the pump. This spindle 181 car-
ries the vaned-impeller 192,

The lapping compound is puimped ﬁ'om a
covered trough or reservoir 194 (Figures 1,
16 and 17) through the pipe 195 that threads
into an opening in the hottom of the trough
or reservoir, the T 196, and the pipes 197
and 198 which are connected by the union
189, The pipe 198 threads into an opening
provided in the side wall of the pump cham-
ber. 200.

The impeller 192 forces the compound out
of the chamber 200 through the flexible hose
201 and the pipe 202 (hlo'v es 1 and 2) onto

the gears. The pipe 202 is secured in a split-
clamh 203 which "is in turn connected to a
split- dmm) 204 that engages a rod 205 which
is verucallv adjustable in an opening provid-
ed in a lug 205 secured to the trough—part
171 of the lapping guard section 170.
screw 207 serves to hold the rod 205 in any
arhu%t d position. By means of the split-
clamp and the rod, the pipe 202 is capable
of universal a rhu“*mqnt to d‘rect the lap-
ping com]j(\und onto the gears at any de-
qnﬂed point. In Figure 9,
shown swung away from the gears to permit
the other parts to be clearly illustrated.

The troveh-part 171 of the lapping guard
section 1/0 has an opening at-one end as S indi-

cated at 210 in Figures 2 and 8, and the bot-

Ia
S
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tom wall of this fl‘(‘ll"h -part is inclined to--
ward this openmo to cause the compound

dnpmnw oif of the gears to flow out of the
£5 guards through this opening. - A suitable
coupling C(mnootk, the flexible hose 211 with
the opening 230, "This hose 211 serves to re-
turn-the lapping compound, after use, to the
Teservoir 194, the compound 1eturnmg to
50 the veservoir thr ough an opening in the cover
212 of the teser voir, the hose 211 being suit-

ably connected by a couphno to thls open-
ing.
Lapping comnounds are made by mixing

“abrasive powﬂnr with oil, Conmderable dif-

The pump is.
in a bracket 185 by means of a clamp

the pipe 202 is -

5

ficulty has been experienced heretofore in

maintaining the desired consistency of the

mixture. The abrasive powder tends to settle
out and cake. This tendency is comp;etely
overcome with the circulating system con-
struction ‘just described. It Will be noted
that the pump pumps the compound out of
the bottom of the reservoir. . Thus, the com-
pound has no opportunity to cake. More-
over, as the bottom of the reservoir 194 is
above the level of the pump chamber 200,

there is no low spot in the system in- which
the compound can settle. The clean-out
plug 214, which threads into the T 196 is pro-
vided prunadly to permit eleaning the com-

pound out of the system after it has been
used for a long time so as to allow a fresh
supply of compound to be used.

It is not always possible to keep the lap-
ping compound from getting past the im-
peller - blades - and up alono “the shaft 191.
Accordingly, holes 216 are nrowded in the
sleeve 215 1 which the shaft- 191 is held,
through which any compound getting up y past
the 1mpellﬂr blades can return to the reser-
voir, being directed back into the reservoir
by the lip-member 217 which surrounds the
sleeve 215 and exténds over the reservoir,

‘being covered, like the reserv oir, by the cover-

plate 212.

The ways of the machine are protected to
avoid wear because of abrasive getting be-
tween the ways and the heads. The way-
guards are of a telescoping character.

Secured to the head 21, at its front and
rear ends, as by means of screws 220, are
aprons 221 and 222, respectively.. Threaded
into the head beneath ‘each of these aprons
are a pair of rods 223 (Figures 3, 6 z\nd .
These rods 223 serve as gunides for the tele-
scoping guard section 224. The section 224
attached to the rear end of the head is sim-
ply a piece of sheet-metal, turned down on
three sides.  The guard. 224 for the front
end of the head is of similar sh hape, except
that part of its front side is slit and turned
up to form a lip 226.

The guards for the rear portmn of the
ways on which the head 21 slides comprise

simply the apron 222 and the telescoping sec-

tion 224. For the front portion of the ways,
there is provided, in addition, a detachable
guard section 227, which is of approximately
half the width of the gunard section 224,
The guard section 227 is intended: to cover
the forward end of the T-slot 48 when a tail-
centeris not being used and this section 227
is removable to permit use of the tail-center.
For the purpose of detachably securing the

“section 227 to the forward section 224, a pair

of headed pins 229 are secured in one side
of the guard 224 for engagement in the bayo-

net-slot 230 formed in one side of the guard

section 227.. In addition; the giiard section
2927 has a flange 231 at its rear end which is
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adapted to engage over the lip 226 of
guard section 994, The shrus oi the
sections 224 and 227 are of suf’i sient dey
to extend down over the ways 44 of the £ Tane
so that as the head 21 is a l}usteu on-
frame, the guard sections adjust the mf"\lws

')' 3

L
lepﬂ'x

rautonmtic Ay to the position of the head,

elescoping or extending, as required.

The guards for the ways on which the head
22 glides ave of a chfu‘wcaer sinilar %) the
guards 222 and 224 secured to the rear of the
head 21 and further description of these
guards is deemed unne CoSSary.

~In operation, the gears to be

lapped are secured to the two

tested
spindles B0

or
and

95 In the dmwmos (Ewourw 2 and 9),
one member 235 of a sot, of cluster caars 934,
235, and 236 is shown meshed vmh its mate
gear 237 so that these two mating gears can
be lapped. Because of the overhang of the
shafh 238, on which the cluster gears are

mounted, the uze of the sfeﬂﬂy rest has beo n
deemed advisable. Hence,the forward gua
section 297 of the head 91 has beon ],‘“1310‘7‘,'1,
from the machine and the head of the T-bolt
142 enga woed in the T-slot 48, The steady-
rest is aﬂmsied until the center engages the
shaft 238 to form with the nmﬂle 50, a
rotary support for this shaft.

The gears 235 and 237 are adjuste ad inio
eno‘igement by moving the head 21 and the

%te‘tdv—re# on the frame in the direction

of the axis of the spindle 50 to bringthe gears
into the proper operating plane and by ad-
jnsting the head 22 ou the frame in a direc-
tion pom@nfhcuhr to the axis of its spindle
95 to engage the gears. with their axes af
the proper center (1mt91\(' These ﬂflma—
ments are made, Aq described, by rot tatin

the hand-wheels 23 and 27. re por‘twelv anﬂ.
after the head haq beon fzﬂms’refl into nroper
relation. the two heads are locked in posi-
tion by manipulation of the levers 28 and 45,
t‘espemﬁwel,\h as described. Tt will he noted
that onlv two adjusiments ave required to
brine anv. gears within the vange of this
machine into proper meshingrel :‘.t’on These
two adiustments are the adinstment of the
head 21 in the divection of ‘-ho axig of ifs
spindle; which brings the two into the
proper meshing vlane and nent, of

aanrs

J-hn a -!111

'ihe Thead 22 in a dirvection ﬂﬁrnenlhmﬂm 0

the axis of its.enindle which causes the gears
to engage at the nroper canter distance..

If the gears to be lapped overhang from
the nose of the spindle 50 a distance such as
shown in the drawings; both s lapping gnard
section 170 and a spacing section 178 are em-
ployed. ~ The leng th of the spacing section is

-determined by - the amount of overhang of
the gears. In cases. where the goars to be

lapped are chucked ¢lose to the noses of their

re%pectwe spindles, a qnacuoh guard section
178 is unnecessary and the'guard section 170

:
ning the gea w togsther

'(‘,nnn(—*cum; with

.’t“V *)m(‘%‘co in’ the gear art and

1,017,178

isgec uveﬁ dirvectly to'the front plate 54 of the
splﬂ( le 5O, :
The lapping

operntion. is effected by run-
while pumping the
lapping wmpour\d onto them at their mesh-
ng pomfs. The gears e rotated form the
motor 97 which drives the spindle 95 through
the p leys 99 and 96 anﬂ the belt 98. The
gear 237 se(‘unm to the spindle 95 drives the
goar 285, The *apmno 00111p01md is applied
o the gears by action of the lapping com-
pom:d mm p which pumps the compound

are
he

from the reservoir 194 through the hose 201

and the pipe
ping ¢
hole

202 onto the.gears. - The lap-
compound returns after use through the
210 in the bottom 171 of the guard 170
cmd the hose 211 to the veservoir 194 The
e on the s mncde 50 may be used, if dp-
anow during the lapping operafﬁon by de-
pres»qinp the handle €5, thereby to apply pres-
sure to the ,qears to accelerate the 1appl*10‘
operation. YOATS ATE mﬂcler%blv run firgt
in one ﬂ irectio ?mfl then in the other.  The
reversal ic V he controlled from
the 0 (Figure 1) which
of rotation of tne mo-

0 \*

e
<
o
o}
E-T
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n be tested, if desired, at differ-
the me ng- opemtlon to deter-
vess of !‘ﬂ‘rma and the charac-

s
b
t'w Tapping pU ap and running the gears to-
gether with or without load. Tioads com-

parable to those cnconntered in wse can be
a pplied, if desired, by devressing the brake-

?_.‘

lever more or less (f) C\'G‘"f diff Wont amounts

of braking pressure on the spmdle 50.~ The
gearscan be run in both directions by revers-
ing the motor 97.

When the machine is to be employed test-

ing a quantiby of- gears, the lapping guards
are removed and the ]ampln'f pump s‘mt off.
T'!W

and
s and, by

The gears are run together both with
without ‘(md to test theiv quietnes
applying or a similar stbstance to
the feeth. to determine the location of the
tooth-beavine. As before, Toads comparable
to those n('ouﬁt!\reﬂ in use ean be apolied to
the gears by depressing the hrake-lever 85.
In the test, the gears are Tun in 1)050 direc-
tions.

Whi

iy (\( J\r\ad

it T have do ,(‘P‘Ibod my invention in

a particular embodiment and
» partieniar use for that embodiment, it will
be understood that the invention is capable of
Varioué f ther modifications and that the
£ the n*mnulo’l are canabls of vari-
ous f srthor uses.  This anplication is intend-
od tn cover Any &

ments of ﬂz prese ent invention foll.owmg, in
general, the principles of the inventicn and
including such departures from the present
disclosure as come w*i:\n‘ k NOWD OF custom-
as may be

pplied t to the essenti al features

fing hy simply shutting off

adantations, uses, or embodi--

hereinbefore
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set forth and as fall within the scope of the
invention or the limits of the appended claims.

Having thus deseribed my invention, what

Ielaim is: :

1. In a machine of the class described, a
frame, a pair of slides adjustably mounted on
the frame, a spindle journaled in each slide
so that the axes of the two spindles are par-
allel, a taii-stock with a rotatable center jour-
rein adjustable on the frame in the
direction of adjustment of one slide and
acdlapted to cooperate with the spindle carried
by said slide to detachably support a spur gear
therebetween, means for detachably securing
a spur gear to the other spindle, means for
adjusting one of said slides in a direction
parallel to the axis of its spindle, means for
adjusting the other slide in a direction at
right angles to the direction of adjustment of
the first slide, cooperating means on the frame
and tail-stock for guiding the tail-stock in
its adjustment, and means for rotating one of
said spindles to rotate the gears in mesh.

2. In a machine of the class described, a
frame, a pair of slides adjustably mounted on
the frame, a spindle journaled in each slide
so that the axes of the two spindles are par-
allel, means for adjusting one of said slides in
a direction parallel o the axis of its spindle,
means for adjusting the other slide in a direc-
tion at right angles to the direction of adjust-
ment of the first slide, a tail-stock adjustable
on the frame in the direction of adjustment
of the fivst slide, a rotatable center carried
by the tail-stock, means for guiding the tail-
stock in its adjustment so that the center
remaing aligned with the axis of the spindle
carried by the first slide throughout the ad-
justment of said tail-stock, said tail-stock
cooperating with said spindle to detachably
support o spur gear therebetween, means for
detachably securing a spur gear to the other
spindle, and means for rotating one of said
spindles to rotate the two gears in mesh,

3. In a machine of the class described. a
frame, a pair of slides adjustably mounted
on the frame, a spindle journaled in each slide
so that the axes of the two spindles are par-
allel, means for adjusting one of said slides
in a direction parallel to the axis of its spin-
dle, means for adjusting the other slide in a
direction at right angles to the direction of
adjustinent ot the first slide, said frame
being formed with a T-slot in its upper face
extending in the direction of adjustment of
the first slide, a tail-stock mounted on the
frame for adjustment in the direction of
adjustment of the first slide, a T-bolt the
head of which is engageable in said T-slot
for securing the tail-stock in any adjusted
position, a center rotatably mounted in the
tail-stock adapted to cooperate with the spin-
dle carried by the first slide to support a spur
gear therebetween, means for detachably
securing a spur gear to the other spindle, and

7

means for rotating cne of said spindles to
rotate the two gears in mesh.

4. In a machine of the class described, a
frameya pair of slides adjustably meunted on
the {rame, a spindle journaled on each slide
so that the axes of the two spindies are par-
allel, means for detachably securing a spur
gear to each of said spindles, means for adjust-
g one of said slides in a direction parallel
to the axis of its spindle, means for adjusting
the other slide in a direction at right angles
to the. dircetion of adjustment of the slide,
said frame being formed with a T-slot in its

upper face extending in the direction of ad-

justment of the first slide, a set of telescoping
guards secured to the first slide and adapted
to cover the exposed parts of the frame and
slot as said slide is adjusted on the frame, one
of said guards being detachable to permit a
tail-stock to be adjustably secured to the
frame, said tail-stock having a center rotata-

iy mounted thereon in alignment with the
axis of the first spindle, said center being
adapted o cooperate with the first spindle to
mount a spur gear therebetween, a T-boit
carried by said tail-stock, the head of which is
engageable in said T-slot to secure the tail-
stock in any adjusted position on the frame,
said slot being open at one end to permit en-
gagement of the head of the bolt therewith
and removal therefrom to permit the tail-
stock to be secured to or removed from the
frame, and means for rotating one of said
spindles to rotate the gears in mesh.

5. In a machine of the class described, a
frame, a pair of slides adjustably mounted
on the frame, a spindle journaled in each
slide so that the axes of the two spindles are
parallel, means for adjusting one of the slides

in a direction parallel to the axis of its spin-

dle, means for adjusting the other slide in a
direction at right angles to the direction of
adjustment of the first slide, a tail-stock ad-
justable on the frame in the direction of ad-

justment of the first slide, a rotatable center -

carried by the tail-stock in alignment with
the axis of the spindle carried by the first
slide and adapted to co-operate with said
spindle to detachably support a spur gear,

said center being mounted on anti-friction

bearings in a sleeve carried by said tail-
stock, means for securing the tail-stock in
any adjusted position, means for adjusting
the sleeve relative to said tail-stock to move
the center toward and from the spindle with
which it co-operates, means for locking the
sleeve in any adjusted position, means for
securing a spur gear to the other spindle, and

means for rotating one of said spindles to

rotate the two gears in mesh.

6. In a machine of the class described, a
frame, a pair of slides adjustable on the
frame, a spindle journaled in each slide so

that the axes of the two spindles are par-

allel, means for detachably securing a spur
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gear to each of said spindles, a guard formed
to project over and surrcund the gear
mounted on one of the spindies, a second
guard formed to project over and surround
both of the gears when in mesh, said first
guard being adapted to be detachably secured
to one of said slides, and the other gnard being
adapted to be detachably secured either to
the first guard or directly to said slide, said
first guard forming one of a set of guards

1,917,178

which may be used selectively the projecting
portions of which are of different lengths,
sald guards permitting, therefore, accommo-
dation of gears which require to be chucked
at different distances from the noses of the
two spindles, and means for rotating one of
saidl spindles to rotate the two gears in
mesh.

BERNARD J. WOLFE.
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