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This invention relates to. apparatus for
testing gear teeth to determine their accu-
racy or lnaccuracy. :

One ohject of the invention is to provide
an apparatus of this character of relatively
simple construction capable of testing gear
teeth, whereby their accuracy or inaccuracy.
may be indicated or determined. ‘

Another object of the invention is to pro-
vide an improved apparatus of this char-
acter in which means are provided for meas-
uring inaccuracies in gear teeth. ‘

A further object of the invention is to
provide an improved apparatus of this char-

5 acter in which the accuracy or inaccuracy. of
gear teeth generated according to- the in-.

volute system may be readily determined.

Other objects of the invention will be ap-
parent to those skilled in the art to which
my invention relates from the following de-
scription, taken in connection with the ac-
companying drawings, wherein ‘

Fig.-11is a top plan view of an apparatus
embodying my invention.

Fig. 2 is a section on the line 2—2 of
Fig. 1. v

Fig. 3 is a section on the line 3—3 of
Fig. 1. :

Referring to the drawings, 1 indicates a
base or bed of any desired construction, but
preferably supported on a plurality of legs
9. The top 1* of the base or bed 11s prefer-
ably disposed horizontally. -The top 1* con-
sists of a plane on which a frame 4 has slid-
ing engagement as it rotates about the axis
of a gear A in the manner to be later set
forth. The frame 4 may comprise a pair of
bars 4% connected together at their opposite
ends and held in spaced parallel relation-
ship by links 4%, and an intermediate mem-
ber 4° preferably disposed between the bars
42, The intermediate member 4¢ s formed
with an opening 4° to receive a suitable sup-
porting means for the gear A, herein illus-
trated as a spindle or shaft 5, which (or an
element thereon) may serve as a bearing for
the frame 4 to rotate on, as will be herein-
after set forth. The inner side edge of the
bars 4* and outer side edges of the member
4¢ are.chaped to form inter-engaging guide
sarfaces, whereby the bars 44 may be moved
or adjusted relative to the member 4° by
means indicated as an entirety at 6. Of
these moving neans, 6* indicates a rod ex-

tending through and having beaving in an

opening 6° formed in one of the links 4"

The inner end of the rod is screw threaded

and engages a nut 6° fixed in an opening
6¢ formed in the member 4° (see Fig. 2).
The rod 6* is held against endwise movement
outwardly by a collar 7, which engages the
inner face of the adjacent link 4”; to control
its movement inwardly, [ provide between
the link 4" and a shoulder 6° (which shoul-
der may comprise a head by which the rod
6 is rotated). a spring 7%; the collar 7 and
spring 7* through their engagement with
the link 4" serving to insure movement of
the barg 4* relative to the intermediate mem-
ber 4¢:when the rod 6* is rotated in one di-
rection or the other. ‘
The bage or bed 1 is formed with an open-
ing 8, surrounding which is a depending
meinber 9, preferably of tubular shape,
adapted to receive a bushing 10, the latter
being provided with an annular collar 11,
which engages: the top 1* and supports the
bushing in the tubular member 9. The tubu-
lar member 9, as well as the strengthening
ribs 12 and lugs 13 (to which the legs 2 are
secured) are preferably formed integraliy.
The shaft or spindle 5 removably fits the
bushing 10; being provided with a ring 14
which engages a washer 15, disposed on the
upper end of the bushing 10, to support the
shaft or spindle 5 in position. As shown in
Tig. 2, the washer 15 extends circumferen-
tially beyond the inner periphery of the in-
termediate’ frame member 4° to hold it, and
through it the bars 4% in engagement with
the top 1% At its lower end, the shaft or
spindle 5 is preferably reduced, as thown
at 16, and such reduced end is provided with

serew threads to receive a nut 17, which may

be tightened against a washer 19. As the
washer 19 engages the lower end of the bush-
ing 10, it will be seen that the nut 17, when
tightened, serves to removably -secure the
ring 14 in engagement with the washer and
to prevent endwise as well as rotary move-
ment of the shaft or spindle 5. At its upper
end the spindle 5 may be suitably shaped to
engage the gear to be tested; since the gear
illustrated is formed with an opening @
through it, the upper end of the spindle ic
reduced to provide an arbor or support 20
for the gear A. In this form of construc-
tion, the gear A may be removably held on
and fixed to the arbor 20 by a nut 21 en-
gaging serew threads 22 provided on that
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*'portion of the shaft or spindle 5 which ex-

~taining the axis of ‘the shaft 5 for a purpose g
Each -abut-
ment 23 preferably comprises a roller 23

-~ 10

tends beyond the cLrbm 20.
93,23, indicate a pair of abutments carried

by the frame 4, each abutment being mount-

ed on one of the bars 42, and ple{el ably ‘ar-

-ranged equal distances from one end-of-the
- frame.

As shown, the abutments are dis-
posed upon oppo':lte sides of-a plane con:

wh1ch will" later be apparont

mounted on a shaft 23® fixed in an opening

3¢ formed in the adjacent bar 4% To elimi-

E nfxte friction, the roller may consist of an

20

34

“with" the - shaft . 5.

anti-friction bearing having inner and outer-

races with balls between them In this form

-of construction, the inner races fitted to the

upper end of the shaft 23° and may rest on
a washer 23" ; whereas the outer race -will

ferve’as the rotating element f01 a purpose
“that will later appeat. -
24 indicates an annulus ﬁ\ed to:the shaft

5 and corresponding in diameter to one of
the. circles of the gear A, pr eierably the bage
cirele thereof.: The annulus 24 may.be’con-
nected to the shaft 5
mits its removal, whereby "an annulus ‘of a

- different dlameter ‘may be substituted, when
* desired. Tt is not essential however that the

annulus ‘be removable, for, as above stated,
it'may be fixed -to the shaft 5, as for exam-
ple in “some’ cases; by formmo it integral
The essential -Tequire:

“oments. of 'the secalled “annulis™ 24 are that

40
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it shall provide a circular edge or cylindri-
cal surface concentric .or co- _axial with the
axis of the gear A to be tested; and that the
outside dlametel of said circle or. cylindey

- ghall be the same as that of one of the circles:

of ‘the' gear as above stated; and -that it
shall provide a suitable surface or- edge for
engagement by the contact element 25 to he
descnbed The."word “annulus” used for
convenience . herein, particularly. in - the
claims, is to be read with this:definition and
is not to be restricted to mean only a ring.

25 indicates ‘a contact element e:stendnw
transversely of the frame 4 and disposed be-
tween the abutments 23 and the annulus 24,

‘being held" against the latter by the abut-

ments, so that upon rotary movement of the

frame 4 on the collar 11 about its axis, the -

- contact element 25 will roll-on the annvlu%
24, while moving in-an endwise direction on

66

the roller abutments 23 relative to the frame

"4 during movement thereof about the axis

60

an involute curve.

of the shaft 5. -Accordingly, if the contact
element 25 be:marked at any point of its-con-
tact with the ahnulus 24 and.the frame 4.is
then moved, such »marked point will describe

tage of this principle of operation; T mount
upon the contact element 25 a registering
mechanism, indicated -as-an entuety at 26

and a pivoted menber 27, which constitutes.

5-in a manner whicl per-

In order to take advan-

1,634,328

enoaoement with a gear tooth and 1n regis-
t1y w1th the ‘point ‘of contact between the
contact element 25 and annulus 24, and hence
will describe the invohite curve in the man-

ner already set forth when the frame 4 is

moved. ~As shown in Figs. 1 and 2, the de-
scriber 27.engages the face of a tooth of the
oear A and r1des thereon as the fr amg 4 ro-

tates accordingly, if the tooth face is inac--
cur. ate. such inaccuracy will digplace or cause:

a-describer, the nose of whlch is dlqpoqed in.

or permit movement of the describer 27

about its pivot, which movement or displace-

ment will be transmitted: by the elements of

the- registering mechanism: to 1ts 1ndlcator

80

264, whereby the amount of the mftccuracy’ :

wﬂl be indicated. -

Of the registering mechanism 26 20 indi:
cates’a. plate ca1r1ed by the COllt‘ICt element

25, being preferably secured thereto by ‘a
plur ahty of screws 28...29 indicates a lever
preferablv integrally connected with the
member 27 and - forming therewith. a. bell

free end of the lever 29 carries a projecting

The

crank mounted on: a plvot pin or shaft 30
which is supported on the p]ate 260,

v

element 31 which engages a second lever 32

and the latter in turn engages a’thrust rod

83 slidably mounted ‘in .a sleeve 34, The
sleeve 34 ig supported between a ‘pair of
standards 85, being removably held thereon
by a clamping screw 35%

The movement of-

the ‘thrust rod 33 is indicated by the hand

‘3‘)’).
ing of the indicator 26* The second lever
39 is mounted on a fulerum or shaft 32* sup-
ported on the plate 26®.
preferably removably held on the pivot pin
30 by a knurled sleeve 302, .

Tt will ‘be noticed that I prowde a second
pair of standards, indicated at 357, and an
opening 36 and extend the projecting ele-
ment- 31 upw‘udly, as-‘well as downwardly
see. Fig.~3. This construction permits.the
sleeve 34 to be mounted in the standards 357

and the levers 29, 32, to be supported in.a

position reversed  to ‘that shown, with the
fulerum 82* mounted in the opening 86. - Ac-

The sleeve 34 is connected to the cas- -

](m :

The bell crank is -

110

cordingly. after the corresponding faces of .

all the gear teeth have-been tested, these ele-

ments may be ar ranged or qssembled in their-

other position and ])lelt ‘the testing of one
or more of the other faces of the gear teeth,
without removing the gear A from the shaft
or spindle 5.

In the construction herein shown the con-
tact element 25 is supported between the an-
nulus 24 and the abutments 23, thelatter he

ing held against the confact element by the

rod 62 actlnn through the bars 4% and mem-
ber 4, against the collar 11. By positioring

115
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bet\veen ‘the head 6" and the ‘adjacent link

4> a spring. which is compressed when the

rod is operated; 1 provide means that will

exert a vleldmg ‘pressure upon the ‘contact

130
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element 25,
created between 1t and the annuius 24 to
cause the contact element to roll thereon
without shipping while moving endwise on
the vollers 23. As will be unde] stood, the
opposite taces of the contact elenient w ‘hich
engage the annulus 24 and volleis 23, are
parallel to each other to insure accuracy in
operation as the frame 4 moves about the
axis of the shatt 5

37, 37, indicate o palr of Quppm ting men-
Lub, p“,iel ably carried by the shafts 23b,
otie on each shaft, adapted to support the
plate 26" and the elements carried thereby,
whenever the shafts
operation of the rod-6*
to move the frame 4, 1e>1du ing mechanisin
26 and describer 27 around into a new test-
ing positicn for testing the face or faces of
one o more additions] gear teeth, the head
67 is rotated to move the bars 4* toward the
feft as viewed in Figs. 1 wd 2, which opera-
tion retracts ov moves the shafls 23° away
3 (u\d allows the-contact
element - 25 (Whlch was held between ‘the
voller 23* and annulus w ith the plate extend-
ing ommudly above the supporting mem-
bers m) to drop Ag the supporting mem-
bers 87 are below the plate 26°, they will be
engaged by the plate and thus serve to sup:
port 1t and the contact element 25 until the
head 6 ig again operated to effect re-en-
gagement of the contact element between
the rollers 23* and annulus 24.  The sup-
porting: members 37 may comprise - disks,
each secured to the upper end of the adja-
cent shatft in any desired manner.

To those skilled in the art to which my
invention relates many modifications and
widely differing embodiments ‘and applica-
tions of the invention will suggest themselves
without departing from the spirit and scope
thereof. It will be understood that the de-
seriptions and disclosures herein are purely
iiustrative and are not, 1ntended to be in
any cense limiting.

Wl at T elaim is:

In apparatus of the class desuqbed the
u“nbm.mou of'a base; a suppon mounted in
enid base and arranged {o carry a gear, an
annulus corresponding in dmmetcx to one
civele of the gear fixed to said support, a
frame, snid s hatt and frame being mounted
to permit lelailve movement between them
about the axis of the gear, a contact element
engaging said annulus and disposed between
it and said frame and arranged to roll on
swid annulus when  relative .movement . be-
tween said fraine and support takes place,

When it is desired

and means engaging the face of a gear tooth

during such relative movement to dutelmme
inaccuracies therein.
2. In apparatus of the class described, the
combination of a base, a support, mounted in
said base and arranged to carry a gear, an

so that sufficient friction will be

ave-retracted due to the

8

annulus corresponding in' dixmeter to onu
circle of the gear fixed to said support,
frame mounted to rotate about the axis oL
the gear, and a contact element disposed be-
tween said annulus and said frame and ar-
ranged to roll on said annulus. and move
relative to said frame as the lat‘tm rotates,.
and means engaging the face of a gear tooth
during - such 1ot¢uy movement to indicate
inaccuracies therein.

3. In apparatus of the class described, the
combination of a support, a shait mounted on

saild support and arranged to carry a gear, an

annulub ¢orr espundlno in diameter to onc
circle of the gear carried by said - shaft, a
contact element having a straight edge ar-
ranged to engage said (mnulu,s, means for
moving said contact element about the axis
of said shatt, whereby it may roll on said
annulus,and an indics ating mechanism on said
contact element h,nmu 4 menmber engawmo
the face of a tooth of the gear, whereby in-
accuracies therein ‘may be determined.

4. In dp])a"‘ltus of the class described, the
compination of a support, a shaft: on )(ud
support arranged to.carry a gear, an annulus
on said ghatt corresponding in diameter to
one of the circles of the gear, a frame mount-
ed ‘to rotate about the axis:of the gear car-
ried by said “haﬂ, a pair of ﬂbutmen s-car-
vied by said frame, a contact clement dis-
posed between and’engaging said abutments
dnd said annulus and arrs mocd to roll on
the Tatter while moving relative to said abut-
ments during movement of said frame, and
indicating means having a-describer on said
contact. element for engaging a gear tooth,
whnloby the same may Te tested.

5. In apparatus of the class described, the
combination of a support, a shaft on said
support arranged to carry a gear, an annulus
on said shaft corresponding in diameter 1o
one of the circles of the gear, a frame mount-
ed to rotate about the axis of the gear carried
by said salmit, a pair of dblhll](“l{m (:‘uned
by said frame at opposite sides of a plane
C011La111111g the axis of said shatt, a wn( ct
element disposed between and engaging said
abutments and said annulus and arranged to
roll on the latter while moving relaiive. to
said abutiments during movement of said
frame, and m(hmtmn means having a de-

“seriber on sald: cont: mi element for engaging

a geur tooth, whereby the same may be “tested,
6. In (Lpp‘u atus of the class described, the
combination of a support, a supporting mem-
ber on said support arranged to carry a gear,
an annulus on said supporting member corre-
spoiding in diameter to one of the civcles
of the gear, a2 frame mounted to rotate about
the axis of the gear carried by said support-
ing member, a pair of abutments car Ued by
said frame, a mnt“cf element disposed be-
tween and engaging said abutments and said
annulus and arranged to roll on the latter
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‘ “tested: :

4

while moving relative to said abutments dur-

ing movement of said frame, indicating
means having a describer on said contact ele-

ment for engaging a gear tooth, whereby the
‘same may be tested; and means for moving

said abutments toward said supporting mem-
ber. TR .

7. In apparatus of the class described, the
combination of a support, a shaft on said
support arranged to carry a.gear, an annulus
on said shaft corresponding in diameter to
one of the.circles of the gear, a frame mount-

ed to rotate about the axis of said shaft, a
“pair of abutments, each comprising a roller,-
‘carried by said frame at. opposite sides of a
plane containing the axis of said shaft, a

contact element disposed between and engag-
ing said abutments and said annulus and
arranged to roll on the latter while moving
relative to said abutments during movement
of said frame, and indicating means having a
describer on said contact element for engag-
ing a gear tooth, whereby the same may.be

8. In apparatu}s‘ ‘of the class described, the

-combination of a support, a shaft on said

support arranged to carry a.gear, an annulus
on said ‘shaft corresponding in diameter to
one of the circles of the gear, a frame mount-
ed to rotate ahout the. axis of said shaft, a
pair of abutments carried by said.{frame, a
contact.element disposed between and engag-

"ing said abutments and said annulus and ar-

“ ranged. to roll on. the latter while moving

- tact element having a member for engaging a

o
Y

o

relative to said abutments during movement
of said frame, indicating means on said con-

gear tooth face of a gear carried by said
shaft, whereby inaccuracies therein may be

- determined, and two sets of supporting means
for said indicating means, whereby they may -
be assembled for operation upon either face

of each-gear tooth.

9. In .apparvatus of
the combination of a shaft adapted to carry
a gear and an annulus corresponding in
diameter to one of the circles of the gear,
a_contact element having a straight edge or
surface engaging said annulus, a - support

rotatable about the axis of said shaft and

engaging said contact element to cause 1t to

“roll ‘on: said annulus and move relative to

said support, and an indicating mechanism

having a member  disposed in alignment

with:the point of contact between said ele-
ment and said annulus for engaging a gear
tooth - face of a gear carvied, by.saic shaft
while said element is being operated.

10, In apparatus of the class described,
the combination -of a ‘supporting member

‘adapted for positioning a gear, an annulus

“arranged - on  said ‘supporting. member in

W,

concentric relation to the gear, a. contact
element disposed in engagement with .and

arranged to roll on said annulus, and indi-

the ‘class described,:

1,634,328

cating mechanism having a member carried -
by said. contact element and arranged to
engage a tooth of the gear positioned on
said supporting member, . .o 0
11. In_ apparatus of the class described,
the combination of a shaft arranged to sup-
port a gear, an_annulus disposed concentric
to said shaft, a contact element disposed in
engagement with said annulus, said contact
element and said annulus being mounted to

move relatively to each other about the -

axis of said shaft, and a describer ‘carried

70

75"

by said contact element and arranged to en- -

gage .a gear tooth of a gear supported on
said shaft as relative movement takes place
between said element and said annulus. -

80

12. In apparatus of the class ‘described,

‘the combination of a-shaft -atranged to sup-

port a gear, an annulus disposed concentric
to said shaft, a contact element disposed in

85

engagement with said annulus, means for

rolling said contact element about said an-
nulus relative to the gear supported on said

tact element and arranged to engage a gear

~shaft, and a describer carried by said con-

80

tooth of the said gear as relative movement

‘takes place between said element and. said

annulus: : . , S

13. In appavatusof the class described, the
combination of a shaft arranged to support
a gear, an annulus disposed concentric to
said shaft, a contact element disposed in en-
gagement with said annulus, said contact
element and said annulus being mounted to
moye relatively to each other about the axis
of said shaft, means for yieldingly maintain-
ing said contact element in engagement with
said annulus, and a describer carried by
said contact element and arranged to engage
a gear tooth of a gear supported on said:
shaft as velative movemient tales place be-
tween said element and said annulus.

95 .-

100

105

14.-Tn apparatus of the. class described,

the combination of an annulus, means_for
supporting a gear in fixed relation and con-

11¢

centric to said annulus, a straight edge dis- -

posed in - engagement with -said - annulus,
said annulus and said- straight edge being -
mounted for relative movement whereby
rolling contact one with the other is effected,

straight edge and disposed ir engagement

1is

and a describer movably mounted on said :

with a gear tooth face of a gear supported -

by said means.

15. In apparatus of the class described,

the .combination- of -an annulus, means: for

supporting a gear in fixed relation and. con-:

posed in ‘engagement with -said annulus;
said  annulus and said straight edge being

120

" centric to said annulus, a straight edge:dis- -

125

moqnted for relative movement whereby: :
rolling contact one with the other is effected,

means - for  yieldingly maintaining  said

straight edge in engagement with said an- -

nulus, and a describer movably mounted. on
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said straight edge and disposed in engage-
ment with = gear tooth face of a gear on
said gear supporting ‘means.

16. In apparatus of the class described,
the combination of & pair ~of members
mounted to move relatively to each “cther
about an axis and comprising an annulus
and an element havmg a straight edge in
contacting engagemnient '\an said ‘mnulu:»;,
means for maintaining said element in en-
gagement with said annuius to cause it to
roll thereon while permitting it to move end-
wise during relative movement between said
element and annulus, means for supporting
a gear in fixed relation and concentric to
said annulus, and a deseriber carried by said
element and wrranoed to engage a gear tooth
of a gear on said gear oupportmo means
durmnr relative movement of said element
and annulus.

17. In apparatus of the class described,
the combination of an annulus, means for
supporting a gear in fixed relation to said
annulus, a pair of rollers disposed upon op-
posite sides of a plane containing the axis
of said annulus, said pair of vollers 2nd an-
nulus being mounted to move rel: wively to
each other, a contact element disposed bLe-
tween said pair of rollers and said annulus,
and means acting through said rollers’ to
maintain said contact element in engage-
ment with said annulus, whereby it rolls on
the latter during relative movement of said
annulus and said pair of rollers, and means
including a describer on said contact ele-
ment arranged to engage a gear tooth of a
gear on said gear supporting means for in-
dicating any displacement of said describer
during said relative movement.

18. In apparatus of the class described,
the ‘combination of a support, a supporting
member on said support for supporting a
gear, an annulus disposed concentric to said
supporting member, a frame mounted to ro-
tate about the axis of a gear supported on
said supporting member, a contact element
mounted between and having sliding engage-
ment with said frame and a rollmcr engage-
ment with said annulus, Wheleby relative
rolling movement takes place between said:
contact element and said annulug during rel-
ative rotating movement between said frame
and said supporting ‘member,  a describer
movably mounted on said contact element
and disposed in engagement with ‘a tooth
face of the gear on sald supporting member.

19. In apparatus of the class described;
the combination of an annulus, means for
supporting a gear in a fixed relation and
concentric to said annulus, a ‘contact ele-
ment having a straight edce disposed in en-

gagement with said annulus, said annulus
and said contact element being mounted for
relative movement whereby a rolhng contact
one with the other is effected, means acting

I% ]

in'a direction substantially radially of said
annulus for mamt‘umno said contac‘f in en-
gagement with g avlnuluu, and o describer
movably mountefl on ‘said contact element
and' disposed in engagement with a tooth
face of a gear on said supporting means.

90. In apparatus of the clags described,;
the combination of a support for a gear, an
annulus member co-axial with a gear on

said support, a contact element having a
str ralght LdUL 1 engagement with the annu-
lus and ada ptcd to be rolled thereupon and
around the axis of the supported gear, a de-
seriber mounted for movement with the con-
tact element and engaging a tooth face of
the supported gear, “and means acting ra-
dially with respect to sald axis to mamtam
the contact element and the annulus in en-
gagement with each other.

91 In apparatus of the class described,
the combination of a supporting means for
a gear, an annulus in concentric relation to
one circle of the gear when on said support-
ing means, a pair of relatively movable ele-
ments one of said elements and said support-
ing means being mounted for relative move-
ment about the axis of the supported gear
and the other element being disposed “be-
tween said first mentioned element and said
annulus and arranged to roll thereon during
velative movement between said first men-
tioned element and said supporting means.

22, In apparatus of the class described,
the combination of a supporting means for
a géar, an annulus in ‘concentric relation to
one circle of the gear when on said support-
ing means, 4 pair of relatively movable ele-
ments, one of said. elements and sald sup-
porting ‘means being -mounted for relative
moveinent about the axis of the supported
gear and -the other element being disposed
between said first mentioned element and
said -annulug and arranged to slide on said
first mentioned element and to.roll on said
annulus during relative movement between
said first mentioned element and said sup-
porting . means,

23. In apparatus of the class described,
the combination of a support for a gear, an
annulus in concentric relation to one circle
of the gear when on said support, a frame,
a pair. of abutments on said frame disposed
at opnosite sides of a plane containing the
axis of the supported gear, a contact element
disposed between said abutments and said
annilus, and indicating means mounted on

said contact element and having a member

arranged to~engage the tooth of the sup-
ported gear. '
24. In -apparatus of the class descriLed,
the combination of a support for a gear, at
annulus in concentric relation to one c1r01e
of the gear when on said support, a frame,
a pair-of abutments on said frame disposed
at opposite sides of a plane containing the
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axis of the supported gear, a contact element arranged to support them in a reversed rela- - -
disposed between said abutments and said tion to permit engagement ‘of ‘said member
annulus, and indicating means removably with the other tooth faces of the supported 10
mounted on said ‘contact ; element and having . gear. ,
a; member arranged to engage correspondmfr‘ In testimony whereof, T have hereunto
... faces of the SUpported wear teeth, the mount- signed my name. - -

. ing devices for said indicating means being _  ERNEST J. LEES.-*



