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This invention relates to a device for grinding worms and particularly to agrind 
--- , " ' f ing device for generating a type of worn 

disclosed and claimed in the patent to Wild 
haber No. 1,514,491 dated November 4, 1924. 
An object of the present invention is to 

provide a grinding device particularly 
adapted for generating this special form of 
worm and which will be applicable to a con 
ventional form of engine lathe. 
Another object of the invention is to pro 

vide a precision grinding device for the tooth 
flanks of a worm of novel form which will 
permit the novel form of worm to be gener 
ated to a high precision by means of a sim 
ple attachment mounted upon a lathe or 
other form of machine tool. . . . . . 
One feature which enables me to accom 

plish the above named objects is that means 
to rotate the worm blank are provided on the 
lathe, and means for oscillating an abrasive 
or cutting wheel about an axis adapted to 
be adjusted and in predetermined position 
relative to the worm is provided. 
Another feature which is advantageous is 

that the oscillating movement of the abra 
sive or cutting wheel is obtained by the lon 
gitudinal movement of the lathe tool car 
riage and its attached mechanism. 
Another principal object of the invention 

is to 
which will be adjustable for different di 
ameters of worms and also for single and 
multiple thread worms adapted to operate in 
combination with worm wheels of any diam 
eter, number and inclination of teeth. 
A further object of the invention is to 

provide a special mounting on the oscillating 
means for the abrasive wheel and an adjust 
able wheel head which will permit the abra 
sive wheel to be rotatably mounted on its 
adjustable in a direction normal to the axis 
of oscillation of the table carrying the head. 

Also, preferably, means for mounting a 
grinding wheel upon opposite ends of its 
spindle are provided so that with the wheel 
in one position, the flanks on one side of the 
worm teeth may be ground and, with the 
wheel mounted at the opposite end of its 
spindle and in opposed position, the flanks 
upon the opposite sides of the teeth may be 
ground. . . . 
With these and other objects in view, my 

invention consists in the features of cons 
to mesh with this gear. 

Serial No. 721,864. 

struction and operation set forth in the fol 
lowing specification and illustrated in the ac 
companying drawings. - 
In the accompanying drawings annexed 

hereto and forming a part of this specifica 
tion, I have shown my invention embodied as 
an attachment for an engine lathe, but it 
will be understood that the invention can be 
otherwise embodied and that the drawings 
are not to be construed as defining or limit 
ing the scope of the invention, the claims 
appended to this specification being relied 
upon for that purpose. 
In the drawings: - 
Figure 1 is a plan view of the entire de 

vice moun'ed upon an engine lathe, parts of 
the lathe being also shown, and - 

Fig. 2 is a transverse elevation in section, 
the section being taken through the pivot 
of the oscillating table carrying the abra 
sive wheel. 
In the above mentioned drawings, I have 

shown but one embodiment of the invention 
which is now deemed preferable, but it is to 
be understood that changes and modifications 
may be made within the scope of the ap 
pended claims without departing from the 
spirit of the invention. 

Briefly, and in its broadest aspect, my in vention consists in the following principal 
provide a worm generating device parts: first, an engine lathe or other machine 

tool having means for rotating a work blank 
upon a fixed axis at varying speeds and hav 
ing a slide or carriage movable longitudinally 
along the base of the machine, the move 
ments of the carriage being in timed relation 
to the rotative movement of the work spin 
dle: second, a bracket or support mounted 
upon the base and having a slide adjustably 
mounted thereon so that it may be adjusted 
transversely of the base; third, an oscillat 
ing table pivotally mounted on the adjust 
able slide and having thereon a head carry. 
ing a rotatable abrasive wheel; fourth, ad 
justing means for this head on the oscillat 
ing table and means to angularly adjust the 
grinding wheel about an axis normal to the 
axis upon which the table may oscillate: 
fifth, oscillating means for the table pref 
erablv in the form of a gear mounted at the 
periphery of the oscillating table: and sixth, 
a rack on the lathe carriage or slide adapted 

Referring more i ail to the figures of 
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base J.0, a headstock 11 and a headstock 
spindle 12 which may be rotated at any de 
sired speed by any suitable means (not 
shown). Also on the lathe bed or base 10 
is a tailstock 13 having a tailstock spindle 
14 in alignment with the headstock spindle. 
T3y means of the headstock 12 and tailstock 
spindles 14, a worn blank W may be rotat 
ably mounted and driven at any desired 
speed through the driving dog 15 shown in 
Fig. 1. 
Adapted to be reciprocated along the lathe 

bed 10 is a tool carriage 16 and apron mecha 
nism is similar to those usually found on 
engine lathes. This carriage (3 is provided 
with means for moving it along the base 10 
as by means of a rack S mounted on the bed 
in lanesh with a pinion 19 on the carriage 16. 
Rotation of the hand wheel 20 through in 
termediate gear's (not shown) is adapted to 
inally rotate the pinion 19 and move the 

slide 16 and attached parts longitudinally 
along the ways 21 of the lathe. Also, pref 
erally, a lead screw 22 is provided extend 
ing parallelly with the ways 21 of the bed 
and adapted to be engaged by a split nut 23 
secured on the carriage apron 17. It will be 
seen, therefore, that rotation of this screw 22 
will advance the tool slide 16 and apron 17 
back and forth along the lathe bed 10. As 
all of the above mentioned parts are those 
listially found on engine lathes, no further 
scription of them is thought to be neces 
y. It may be said, however, that by 

eans of driving connections between the 
headstock spindle 12 and the screw 22, the 
tool carriage 16 inay be advanced along the 
base 10 at any predetermined speed relative 
to the rotative speed of the work spindle 12 
ind York blank W, this ratio being varied 

by leans of change gears (not shown) form 
ing pait of the engine lathe. 

younted upon a real vertical surface of 
the lathe bed is a bracket 25 suitably secured 
theireto by means of clainping screws 26. 
This bracket 25 is provided on its upper 
horizontal surface with suitable ways 27 
along which a slide 28 may be adjusted. In 
Oi'iei to adjust this slide 28, a screw 29 is 
pi'ovided 'otatably linol inted in an extension 
of the bi'acket 25 and engaging a nut 30 in 

Movement of this slide 28 is tie side 23. 
in a direction exactly no!'}}nal to the axis of 
rotation of the York as determined by the 
head and tailstock spindles 12 and 14 of the 
l: ille. Mounted near the forward end of 
this slide 28 is a vertical pin or pivot 31 
upon which is pivotally nonted an oscilla. 
tory Carriage or table 32. 

It will be seen from this description that 
the position of the pivot 31 and therefore 
the center of Oscillation of the table 32 may 
be adjusted laterally toward or from the 
axis of rotation of the work blank W. By 
clai}}ing Screws or boits 33, slide 28 may be 
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retained firmly in position. In order to 
oscillate this carriage or table 32, a Seg 
niental gear 34 is formed upon a portion of 
its outer seriphery which is a gated to lies 11 e1) 8 
with a rack steined to a cross slide 36 
on the tool ca m it will therefore ite 

carriage 16 will move the rack 35 longitudi 
naily along the Yays of the lathe and, as it 
is in mesh with the gear 34 on the Oscillating 
table 32, it will cause this table or carriage 
32 to be oscillated in tinned relation thereto. 
Also as the rotation of the work W is in 
timed relation to the longitudinal movement 
of the tool carriage 16, the table 32 will be 
GEcillated in tinned relation to the rotation 
of the work W. 
As clearly indicated in Fig. 2, the rack 35 

is carried upon slide 3G which is adjustable 
laterally upon the tool carriage 18. By 
means of this slide 36, the rack 35 may be 
interineshed with the gear 34 upon the oscil 
lating table 32 after the oscillating table 32 
has been a diisted to exactly its correct posi 
tion for the articular worm W to be ground. 
Fol' each position of the side 36 and vertical 
pin 31, the slide 36 carrying the rack 35 must 
ha correspondingly adjusted so that the lack 
35 will engage and actuate the gear 34 on 
the oscilating table 32. This adjustment is 
regii:ed to be made but once for each Woli 
of any. One form and size. 

hio inted upon the upper surface of the 
osciating table 32 are suitable ways 38 ex 
fending diametrically across the table. On 
these yay's 38 is a slide 39, this slide 39 be 
ing adjustable by means of a screw 40 rotat 
ably mounted in the table and engaging a 
In it mounted in the slide. Mounted on this 
slide 39 are ways 41 extending normally to 
the direction of the ways 38 upon which the 
slide 3) Inoves, and on which may be 
not inted a suitable wheel carrying head 42. 
In Order to adjust this head 42 along the 
Way's 41 of the slide 39, an adjusting screw 
43 is pi'ovided. The wheel head 42 upon its 
for yard vertical surface is provided with 
vestically extending ways 4-4 in which a 
side 45 lay be adjusted by neans of a screw 
46 and in it 47. This side 45 is provide 
with arctiate slots 48 by leans of which a 
wheel Support 49 may be angularly adjusted 
to any oblique position in which position it. 
inlay be claimped by screws 50. On this stip 
pot 49 is an elongated spindle 5i having 
wheel attaching inea is 52 at its opposite 
ends and a driving pulley 53 positioned in 
termediate portions of the supporting nei 
ber 49. 
With an abrasiye wheel 54 mounted pon 

one end of the wheel spindle 51, it may be 
adjlisted by means of the slides above de 
Scribed to contact with and abrade one side 
Of the screw thread or projection on the 
Worim W being ground. To abrade the op 
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posite side of the flanks or projection on the 
Worm W, the abrasive wheel 54 is mounted 
lipoin the opposite end of its spindle 5 in 
reversed position as indicated in dot and 
dash lines in Fig. 1. 
The abrasive wheel or wheels 54 on a spin 

dle contact with the worm W being ground 
upon a flat or plane surface normal to their 
axis of rotation. In order to maintain this 
work engaging surface of the wheel 54 pre 
cisely in its proper position and relation, a 
dressing device 55 may be used, that shown 
in Fig. 1 being a bar having a diamond off 
set near one end. This bar is adapted to be 
manually reciprocated while resting upon 
Surfaces provided therefor, on parts secured 
to the wheel support 49. Preferably, such 
Supports are provided adjacent both ends 
of the spindle 51 so that the grinding wheel 
54 may be dressed to accurately position its 
work engaging surface after being adjusted 
in position at either end of the spindle 51. 
Although the operation may be clear in 

view of the preceding description, a short 
analysis of the operations will be given. 
The worm blank W is first mounted upon 
the spindles. 12 and 14 of the lathe and the 
tool carriage 16 has its screw 22 connected 
by Suitable gears (not shown) to the spin 
dle 12 so that rotation of the worm blank 
W in opposite directions will reciprocate the 
tool slide 16 and parts attached thereto. 
For this purpose mechanism shown in pat 
ent to Ingham et al. No. 1,501,346 granted 
July 15, 1924 may be used. It will be under 
stood, however, that any standard form of 
screw threading lathe may be employed 
having a carriage reciprocated by a lead 
screw. The oscillating table 16 is then ad 
justed so that its axis of oscillation deter 
mined by the position of the vertical pin 31 
will be at a predetermined distance from the 
axis of rotation of the work blank W. To 
facilitate making this adjustment, caliper 
ing pins 56 are mounted at one side of the 
device, one being secured in the bracket 25 
and the other in the slide 28 carrying the 
pivot 31 for the oscillating table 32. By 
means of a micrometer contacting with these 
pins, adjustments of the pivot 31 may be 
ouickly and accurately made. 
With the oscillating table 32 accurately 

positioned, the rack 35 is advanced by means 
of its adjusting slide 36 so that it will con 

e periphery of 
the oscillating table 32. Rotation of the 
work W by the spindles 12 and 14 will there 
fore oscillate the table 32 in opposite direc 
tions in accordance with the reciprocatory 
movements of the tool carriage 16. 
To correctly position the abrasive wheel 

54 relative to the axis of oscillation of the 
table 32 after the table has been adjusted, 
the slide 39 on the table 32 is advanced to 
a position so that the periphery of the wheel 

Swivelled to an oblique position if the par- 75 

for rotating a worm blank about a fixed 

54 will engage the flank of the worm W be 
ing ground. This distance will vary mate 
rially with different diameters of worms. 
The transverse slide 42 carrying wheel 54 is 
adjusted so that the normal distance between 
the plane work engaging surface of the 
wheel 54 is at precisely the correct distance 
from the axis of oscillation of the table 32. 
The wheel carrying support 49 may also be 

() 

ticiliar won being ground is to mesh with 
a worn wheel having obliquely formed teeth. 
With this adjustment made, the parts are in 
position for operation. This is accom 
plished by rotating the work blank W in 80 
One direction with the wheel 54 in advanced 
position and in contact with the worm W. 
Thus, the wheel 54 is made to contact with 
One flank of the projection on the worm W 
While in engagement there with throughout 
its length. The slide 39 is then manually 
withdrawn slightly so that the wheel 54 is 
Out of contact with the work W. Rotation 
of the work W in the opposite direction then 
oscillates the table 32 in a reverse direction 
bringing the wheel 54 back to its initial po 
sition. With the wheel 54 again in this po 
sition, the slide 39 is again advanced and 
the operations repeated. When this flank 
Of the worm W has been completely ground 
to predetermined position, the abrasive 
wheel 54 is removed from one end of its 
Spindle 51 and replaced oppositely disposed 
at the other end of the spindle. The work 
engaging surface then may be properly 100 
dressed again by means of the bair 55 and 
the table 32 osciliated to a position where 
the wheel 54 will contact, with the work.W. 
The operations are then carried out with 
the wheel 54 at this end of the spindle 51 
in the same manner as those pi'eviously de 
scribed. 

it will be understood that a number of 
different types of worms W may be gener 
ated in this machine adapted to contact with 
teeth on a Worm wheel having plane sur 
faces. The Worm W may be of the multiple 
thread type or may be adapted to contact 
with teeth on a worm wheel disposed ob 
liquely relative to its axis. 
What I claim is: i. 
1. A device for grinding worms compris 

ing in combination, a base, means thereon 
for rotating a worm blank about a fixed axis, 
an oscillating table having an abrasive wheel 
rotatably mounted thereon, a carriage mov 
able in a direction parallel to the axis of the 
Work, and means connecting said carriage 
and table whereby movement of said car 
riage will oscillate said table in timed rela 
tion to the movement of the carriage. 

2. A device for grinding worms compris 
ing in combination, a base, means thereon 
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wheel rotatably mounted thereon, a car 
riage movable in a direction parallel to the 
axis of the work, and gear means connect 
ing said carriage and table whereby move 
ment of said carriage will oscillate said table 
in timed relation to the movement of the car 
riage. 

3. A device for grinding worms compris 
ing in combination, a base, means thereon for 
rotating a worn blank about a fixed axis, 
an oscillating table having an abrasive wheel 
rotatably mounted thereon, means to axially 
adjust the position of said wheel on said 
table, a carriage movable in a direction 
parallel to the axis of the work, and means 
connecting said carriage and table whereby 
movement of said carriage will oscillate said 
table in timed relation to the movement of 
the carriage. 

4. A device for grinding worms compris 
ing in combination, a base, means thereon 
for rotating a Worm blank. a support having 
a pivot outstanding therefrom, a table hav 
ing an abrasive wheel rotatably mounted 
thereon and adapted to be oscillated about 
said pivot, means to laterally adjust the po 
sition of the support, and means to oscil 
late said table in timed relation to the rota 
tion of the work. 

5. A device for grinding Worms compris 
ing in combination, a base, means thereon 
for rotating a worm blank, a support hav 
ing a pivot outstanding therefrom, a table 
having an abrasive wheel rotatably mounted 
thereon and adapted to oscillate about said 
pivot, means to laterally adjust the position 
Of the Support, a carriage movable in a 
direction parallel to the axis of the work, 
and means connecting said table and car 
riage whereby movement of said carriage 
will oscillate said table. 

6. A device for grinding worms compris 
ing in combination, a base, means thereon for 
rotating a worm blank, a support having a 
pivot outstanding therefrom, an oscillating 
table having an abrasive wheel rotatably 
mounted thereon, a carriage movable in a 
direction parallel to the axis of the work, 
means to move said carriage in timed rela 
tion to the rotation of the worm blank, and 
means connecting said table and carriage 
whereby movement of said carriage will os 
cillate said table. 

7. A device for grindino worms compris. 
ing in combination, a base, means thereon 
for rotating a Worm blank, a bracket sup 
ported on said base, an oscillating table 
having an abrasive wheel rotatably mounted 
thereon supported on said bracket, means to 
laterally adjust the position of the table 
whereby its axis of oscillation may be ad 
justed toward or from the axis of the worm 
blank, a carriage movable in a direction 
parallel to the axis of the work, and rack 
and gear means connecting said table and 
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carriage whereby movement of said car 
riage will osciliate said table in timed rela 
tion thereto. 

8. A device for grinding worms compris 
ing in combination, a base, means thereon 
for rotating a worm blank, a bracket Sup 
ported on said base, an oscillating table hav 
ing an abrasive wheel rotatably mounted 
thereon supported on said bracket, means to 
laterally adjust the position of the table, a 
carriage movable in a direction parallel to 
the axis of the work, means to move said 
carriage in timed relation to the rotation of 
the Worm iblank, and means connecting said 
table and carriage whereby movement of 
said carriage will oscillate said table. 

9. A device for grinding worms compris 
ing in combination, a base, means thereon 
for rotating a Worm blank, a bracket Sup 
ported on said base, an Oscillating table hav 
ing an abrasive wheel rotatably mounted 
thereon Supported on said bracket, means to 
adjust the position of the wheel on said table, 
a carriage movable in a direction parallel to 
the axis of the work, and means connecting 
said table and carriage whereby movement 
of said carriage will oscillate said table. 

10. A device for generating the tooth en 
gaging Surfaces of worms comprising in com 
bination, a base, means thereon for rotating 
a worm blank, an oscillating table having 
an abrasive wheel rotatably mounted there 
on, a carriage movable in a direction parallel 
to the axis of the work, and means driving 
ly connecting the blank rotating means, the 
carriage and table whereby they may be 
moved in timed relation to each other. 

11. A device for generating the tooth en 
gaging surfaces of worms comprising in 
combination, a base, means thereon for ro 
tating a won blank, an oscillating table 
lhaving an abrasive wheel rotatably mount 
ed thereon, means to adjust the position of 
the wheel thereon, a carriage movable in a 
direction parallel to the axis of the work, 
and neans drivingly connecting the blank 
J’otating means, the carriage and the table 
whereby they may be noved in timed rela 
tion to each other. 

12. A device for generating the tooth en 
gaging surfaces of worns comprising in com 
bination, a base, means thereon for rotating 
a worn blank, an oscillating table having 
an abrasive wheel rotatably mounted there 
on lineans to adjust the axis of rotation of 
shid table toward and from the axis of ro 
tation of the work bank, a carriage movable 
in a direction parallel to the axis of the 
work, and means drivingly connecting the 
blank rotating means, the carriage and table 
whereby they may be loved in timed re 
lation to each other. 

13. An attachment for lathes comprising in 
combination, a support adapted to be mount 
ed upon the base of the lathe, a pivot ad 
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justably mounted thereon, a table mounted 
thereon so that it is free to oscillate about 
said pivot, an abrasive wheel on said table, 
and means on said table engaging the tool 
carriage of the lathe whereby reciprocating 
the carriage will oscillate the table and 
wheel in timed relation to the movement 
of the carriage. 

14. An attachment for lathes comprising 
in combination, a support adapted to be 
mounted upon the base of the lathe, a pivot 
adjustably mounted thereon, a table mounted 
thereon so that it is free to oscillate about 
said pivot, means to adjust the position of 
said pivot, an abrasive wheel on said table, 
and means on said table engaging the tool 
carriage of the lathe whereby reciprocating 
the carriage will oscillate the table and 
wheel. 

15. An attachment for lathes comprising 
in combination, a bracket adapted to be 
mounted upon the base of the lathe, a cross 
slide adjustable on said bracket and carrying 
a pivot at its inner end, a table mounted so 

3. 

that it is free to oscillate about said pivot, an 
abrasive wheel on said table, means on said 
table engaging the tool carriage of the lathe 
-whereby reciprocating the carriage will os 
cillate the table and wheel. 

16. An attachment for lathes comprising 
in combination, a bracket adapted to be 
mounted upon the base of the lathe, a cross 
slide adjustable on said bracket and carry 
ing a pivot at its inner end, a table mounted 
thereon so that it is free to oscillate about 
said pivot, an abrasive wheel on said table, 
means to adjust said wheel in all direc 
tions on said table, and means on said table 

20 

mounted upon the base of the lathe, a table 
mounted thereon so that it is free to Oscillate 

engaging the tool carriage of the lathe 
whereby reciprocating the carriage will os 
cillate the table and wheel. . 

17. An attachment for lathes comprising 
in combination, a bracket adapted to be 

about an axis normal to the axis of rotation 
of the work, a slide on said table adjustable 

so 
toward and from the axis of rotation of the 
table, an abrasive wheel on said slide, and means on Said table adapted to engage the 

tance from the pivot and at any 

5 

tool carriage of the lathe whereby recip 
locating the carriage will oscillate the table 
and wheel. 

18. An attachment for lathes comprising 
in combination, a bracket adapted to be 
Ilounted upon the base of the lathe, a table 
younted thereon so that it is free to oscil 
late about a pivot mounted on said bracket 
and adjustable relative thereto, a slide on 
said table adjustable toward and from said 
pivot, an abrasive wheel on said slide, said 
slide permitting the wheel to oscillate about 
Said pivot with its abrasive surface at any 
distance theref'Oln, and means to adjust the 
position of the wheel on said table vertically 
and angularly. 

19. An attachment for lathes comprising 
in combination, a support adapted to be 
mounted upon the base of the lathe, a table 
mounted thereon so that it may oscillate 
about a pivot mounted on said support, a 
slide on said table adjustable toward and 
from Said pivot, a wheel head having an 
abrasive wheel thereon adjustably mounted 
Cn said slide whereby the wheel may be ad 
justed laterally, said slide and head permit 
ting the wheel to oscillate about said pivot 
with its abrasive surface at any distance 
from the pivot and at any angle to the di 
lection of movement of the slide. 

20. An attachment for lathes comprising 
in combination, a Support adapted to be 
mounted upon the base of the lathe, a table 
mounted thereon. So that it may oscillate 
about a pivot mounted on said support, a 
slide on said table adjustable toward and 
from Said pivot, a wheel head having an 
abrasive wheel thereon adjustably mounted 
on said slide whereby the wheel may be ad 
justed laterally, said slide and head per 
mitting the wheel to oscillate about said 
pivot with its abrasive surface at any dis 

angle to 
the direction of movement of the slide, said 
wheel head permitting adjustment of said 
wheel vertically and angularly. 

In testimony whereof, hereto affix my 
signature. 

EARLE BUCKINGHAM. 
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