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UNITED STATES PATENT OFFICE.

FRANK HUMPHRIS, OF BARTON PEVERIL, EASTLEIGH, ENGLAND.

TOOTHED GEARING.

1,040,685.

Specification of Letters Patent.

Application filed September 21, 1911, Serial No. 650,502.

To ali whowi# may concern:

Be it kmown st I, - Franx HowmPHRIS, 2
subject of the King of Great Beritain, and
resident of Barton Peveril, Eastleigh, in the
county of Fants, England, engineer, have
invented certain new and useful Improve-
ments in Toothed Gearing, of which the fol-
lowing is a specification.

This invention relates to apparatus for
producing the operative surfaces of the so-
called “ generated” motion - transmitting
elements in gearing wherein the operative
surface of a motion transmitting element in
cne member is produced by the generative
action of a rotary cutter having an effective

profile which represents the cperative sur-.

fade of the coacting element in the other
member of the gearing..

The invention relates more particularly to’

generating apparatus for use in the produc-
tion of the operative surfaces of the helmet-
shaped teeth and correspondingly shaped
recesses or holes constituting the generated
elements in the well-known ¢ Humphris”
type of gearing, described and illustrated in
United States Patent No. 859662 and United
States pending application Serial No. 467154

The invention consists in the combination
with means whereby the entire movement
(hereinafter called “the generating move-
ment”) required to produce an effect equiva-
lent to that of the proper relative motion at
the predetermined velocity-ratio between th@
respective members of the gearing, each re-

garded as a whole, is communicated to the |

worl alone, of means whereby further rela-
tive movement (hereinafter called “ the feed
movement ”) between the work and the cut-
ter, each regarded as a whole, may be pro-
duced in a direction corresponding to that

" of the perpendicular to the common tangent
to the pitch-lines of both members of the

gearing. .
The invention is thus distinguished from
generative apparatus for use in the produc-

tion of the operative surfaces of motion-

{ransmitting elements in gearing of other

‘kinds than those referred to above, and

wherein a rotary cutter representing the
operative surface of a motion-transmitting
clement in one member of the gearing is em-
ployed to generate the operative surface of
the coacting element in the other member of
the gearing; inasmuch as, although in some
casrs it has been proposed to communicate
cither o the work alone, or to the -cutter

alone, the entire movement required to pro-
duce an effect equivalent to that of the

velocity-ratio between the respective mem-
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_proper relative motion at the predetermined

60

bers of the gearing, no provision has hereto-

fore been made for producing further rela-

tive movement between the work and the-

cutter in a direction corresponding to that of
the perpendicular tc the common tangent to
the " pitch-lines of both members of the
gearing. = ' :

In the case of gearing of the “ Humphris”
type, wherein the motion-transmitting ele-
ments are constituted by helmet-shaped
teeth and correspondingly shaped recesses or

‘holes on the respective members, and more

especially in cases where (as in the preferred
form of said type of gearing) the maximum
thickness of each tooth and the minimum
thickness of the material which separates
two adjacent holes, measured on the pitch-
lines of the respective members of the gear-
ing, is approximately 0.7 and 0.3 of the
pitch respectively, it 1s necessary to provide
means for producing (as above set fortn)
relative movement between the work and the
cutter, each regarded as a whole, in a direc-
tion corresponding to that of the perpen-
dicular to the common tangent to the pitch-
lines of both members of the gearing, for
thé reason that, owing to the excessive (al-
though varying) amount of strain, not di-
rectly balanced, to which during the gener-
ating operation the cutter is subjected in di-
rections not coincident with its axis of rota-
tion, it is found impracticable to produce on
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the work a complete surface presenting the

true “generated ” configuration unless the
total depth of cut is performed in progres-
sive stages, the depth of mutual engagement
between the work and the cutter -being
gradually increased at successive traversing
movements of the work and cutter relatively
to one another, from 'a minimum to the
maximura required. Generating apparatus
constructed in accordance with the present
invention further enables the necessary
strength of parts, length of bearings, and
consequent stability to be obtained (particu-
larly in the case of the cutter-spindle) which
are essential to the attainment of mechani-
cally perfect results in the manufacture
more especially of gearing of small dimen-
slons.

In the accompanying drawings whish
represent (in a somewhat elementary form)
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a typical embodiment of the invention,

1,040,885

always mounted concentrically with the

Figure 1 is a sectional side elevation, Tig. | fixed gudgeon E) is also made detachable
2 a plan, and Fig. 3 an elevation look- | from the support H® through the medium of
ing from the cutter in a direction parallel to | which it is monnted on the fixed portion F -
5 the axis thereof,showing a form of generat- | of the machine. The bracket J2 is further 50
ing mechanism for use in the production of | adjustable on guides 7 provided on the fixed
the finion-member of internal spur-gearing. | portion F of the machine in a direction Dar-
The drawings show an example of mecha- | allel to the axis g—a of the cutter, for the
nism for generating teeth or holes in the | purpose of varying the distance between the
10 pinion-sfnember of internal spur gearing. axes b—b and e—e. 55
A is:a cutter, which rotates about the It will be obvious that the arrangement
- horizontal axis @—«; while B is a blank | and construction of the machine may be
clamped on the lower end of a vertical | considerably varied in detail within the
spindle C* which is-journaled in a bearing | scope of the claim provided the result aimed
15 J* provided in a bracket J* which straddles | at remains the same in each case. 60
the blank B and is adjustably fixed to a Claim. -
carrier D, the latter being rotatable about In apparatus for producing the operative
a vertical ‘gudgeon B supported by some | surface of a motion transmitiing element in
. fixed portion ¥ of the machine. - | one member of peg and hole internal spur
20 Angular movement.of the carrier D about | gearing by the generative action of a rotary ¢5
the gudgeon E (to an extent equal to the | cutter having an effective profile which rep- -
angular pitch of the teeth or holes to be | resents the operative surface of the coact-
produced in the blank) may be effected by | ing element in the other member of the gear-
any convenient means, such for example as | ing, the combination with means for com-

25 @ tangent screw K* rotatable in fixed bear- | municating to the work alone, the entire 7¢
- ings /4 and engaging a toothed quadrant K* | movement required to produce an effect -
attached to the carrier. During such angu- | equivalent to that of the proper relative
lar movement of the carrier D, simultaneous | motion with the predetermined velocity
partial rotation of the blank B atthe proper | ratic between the respective  members of
30 velocity-ratio is produced by the engage- | the gearing, each regarded as a whole, of 75
ment, with a stationary segmental rack H, | means for producing further movement of
“of a ring of teeth G fixed to and concen- | the cutter toward the work in a direction
-~ trically with the lower member ¢ of a di- | corresponding to that of the perpendicular

viding-head C whose upper member ¢* is | to the common tangeni plane to the pitch
35 fast on the spindle C'; the pitch-diameter | surfaces of both members of the gearing, 80
of the ring of teeth G being equal to that | the common axis of symretry and of rota- -
of the blank B while the pitch-radius of | tion of the cutter bei-ur nlso perpendicular
the rack I is equal te that of the internal | to said common tan i
wheel whereof the cutter A represents one | longation of said cc
40 hole (or tooth).. _ axis of rotation of
'To suit blanks of different diameters, the | set forth.
ring of teethi G is made detachable from the FRAWK HUMPHRIS.
member ¢ to which it is fixed; while to Witnesses:
suit internal wheels of different diameters, Arraur G. Prrow
45 the stationary segmental rack ¥ (which is Arprer B, Bun
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inventor, sald Humphris, whereas said Letters Patent should have been isened io
The Humpliwis Engineering Syndicate Limited, of London, Fngla¥, as s’uh hy
the records of assignments of this office; and in the heading of the printed »peelﬁ
cation ap érror appears requiring correction as follows: Strike out the line of
* Application filed” and insert the words and figuves, Application filed June I8,
1810, Serial No. 567,582, DMvided and this applicution filed September 84, 1511
Serial No. 650,602; and thal the said Letters Patent should be read with these
corrections therein that the same “may conform to the record of the ¢age in the
Patent Office.
Signed and sealed this 11th day of February, A. D.; 1913,
| C. C. BILLINGS,

Acting Commissioner of Patents.
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