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This iavention relates to a grinding machine, 
and more particularly to a forming device for 
grinding a curved or irregular face on the pe 
riphery of a Work piece. - 

5 One object of this invention is to provide a 
simple and thoroughly practical grinding ma 
chine for grinding the periphery of a Work piece 
to an irregular contour as the Work piece and 
grinding Wheel are reciprocated longitudinally 

0 relative to each other. Another object of this 
invention is to provide a means to cause a trans 
verse novement of one orboth ends of the Work 
axis toward or from the grinding wheel during 
a relative longitudinal reciprocation between 

5 the grinding Wheel and Work piece to grind an 
irregular shape on the periphery of a Work piece. 
A further object of the invention is to provide 
a pivotally mounted footstock and/or headstock, 
one or both of Which may be rocked to move 

20 the Work axis relatively toward and from the 
grinding Wheel axis during a relative longitudinal 
reciprocatory movement between the Wheel and 
Work to grind a predetermined contour or form 
on the periphery of the Work piece. Other ob 

25 jects willbe in part obvious or in part pointed out 
hereinafter. 
The invention accordingly consists in the fea 

tures of construction, combinations of elementS, 
and arrangements of parts, as Will be exemplified 

o in the structure to be hereinafter described, and 
the scope of the application of Which Will be indi 
cated in the folloWing claims. 

In the accompanying drawing in Which is 
shown one of Various possible embodiments of 

35 the mechanical features of this invention, 
Fig. 1 is a front elevation of a grinding machine 

embodying this invention; 
Fig. 2 is a fragmentary end elevation of a tilt 

ing footstock, taken approximately on the line 
40 2-2 of Fig. 1; 

Fig. 3 is a front elevation of the parts shown 
in Fig. 2; 

Fig. 4 is a fragmentary sectional view, show 
ing the adiustment of the roller, on an enlarged 

45 scale, and the parts shown in Fig. 2; and 
Fig. 5 is a fragmentary sectional view, taken 

approximately on the line 5-5 of Fig. 4, show 
ing theclamping means forlocking the eccentric 
stud in adjusted position. 
Agrinding machine has been illustrated in the 

drawing, comprising a base i 0 Which supports 
a transversely movable grinding Wheel slide i 
which is adapted to slide transversely on a V 
Way and fiat Way (not shown) on the base 

55 0. The wheel slide il supports a rotatable grind 
ing wheel 2. The wheel slide di and grinding 
wheel 2 may be moved transversely relative to 
the base 10 by means of a Wheel feeding mecha 

50 

nism comprising a feed screw and half nut (not 
60 shown) which may be actuated by means of a 

A 

(Cl. 51-94) 
manually operable feed wheel 15. The parts of 
the feed mechanism are not considered a part 
of the present invention and consequently have 
not been illustrated in detail. These parts are 
substantially identical tothose shown in the prior 
expired U.S. Patent to Norton No.762,838 dated 
June 14, 1904, to which reference may be had 
for a more detailed disclosure. 
The base lO also supports a longitudinally 

movable work supporting table 20 which is ar 
ranged to be reciprocated longitudinally relative 
to the base i 0 by means of a power operated table 
reciprocating mechanism, such as that shown in 
the prior patent to Norton No. '762,838. A table 
reversing lever 2 f is pivotally mounted on the 
base and is arranged to be actuated by adjust 
able dogs 22 and 23 which are adjustablymounted 
in a T-slot 24 on the front edge of the longi 
tudinally movable table 20. The table 20 may, 
if desired, be traversed longitudinally by means 
of a manually operable hand wheel 26 which is 
connected through a reduction gear mechanism 
to a rack and gear beneath the tableso that When 
the hand Wheel 26 is rotated, the table 20 is 
moved longitudinally in either direction, depend 
ing on the direction of rotation of the traverse 
Wheel 26. 

If desired, the Wheel 12 may be fed trans 
versely by a manual rotation of the feed wheel 
5 or, if desired, the feed Wheel 5 may be actu 

ated automatically at the ends of the reciproca 
tory stroke of the table 20. Thisis preferably ac 
complished by providing a connecting link 25 
which serves to rotate a crankpin 28 Which is 
connected by a link 29 to reciprocate a vertical 
slide 30. The vertical slide 30 carries a feed 
pawl 3 Which is arranged to engage ratchet 
teeth on the periphery of the feed Wheel i5. 
These parts are all more fully disclosed in the 
prior patent above mentioned. 
The table 20 is provided with a rotatable Work 

support comprising a headstock 40 and a foot 
stock 4 Which are provided with centers 42 and 
43 respectively and serve to rotatably support a 
work piece 4 in operative relation with the grind 
ing Wheel i 2. The headstock 40 may be of a belt 
driven or motor driven type, the latter type being 
illustrated as showing a motor driven headstock 
of the type shown in the prior United States 
Patent No. 1,631,458, in Which an electric motor 
35 is mounted on top of the headstock (). A 
motor pulley 46 is connected by a belt 4 With a 
pulley 8 mounted on the Outer end of the Work 
spindle. 

In grinding certain Work pieces, it is fre 
quently necessary to grind a work piece which is 
cylindrical in shape throughout a greater part of 
its length, but in which the end portions of the 
Work piece are tapered or rounded off to a 
predetermined shape and form. In order to 

10 

5 

20 

25 

30 

35 

40 

50 

55 

60 



2 
grind Such a shape on the work piece, it is de 
sirable to provide a construction in Which the 
parts areso arranged that the work piece maybe 
moved transversely toward or from the grinding 
Wheelto grind a predetermined shape thereon as 
the table 20 is reciprocated longitudinally. In 
the preferred construction, the footstock 4 is 
arranged So that it may be moved transversely 
and is preferably formed in two parts, an upper 

10 part 4 which is pivotally mounted to a lower 

i 

2,082,734 
sition. This may comprise a binding mechanism 
Comprising a threaded bushing 75 and a bush 
ing 76 Which slides on a cylindrical portion of 
a clamping screw T7. The screw 77 is screw 
threaded into the bushing 75 and is provided with 
a hexagonally shaped head 78. When the stud 
6 has been adjusted to a predetermined extent, 
a Wrench may be applied to the head 8 to ro 
tate the screw 77 and to draw the bushings 75 
and 76 toward each other to clamp the stud 6 

part 45 by means of a pivot pin or stud 46. The in its adjusted position. 10 
part 4 may be rocked soasto move the footstock It Will be readily apparent from the foregoing 
center 48 toward and from the wheel axis to disclosure that when the table is traversed longi 
change the position of the work axis during the tudinally, the roller 57 serves as a backing roller 
longitudinal reciprocating motion thereof. The to support the under side of the forming bar 55 5 
lower part of the footstock 45 is provided with and the upper roller 60 serves to transmit any 
a surface 4 Which mates with a correspondingly motion formed in the forming bar 55to rock the 
shaped Surface on the table 20 and is arranged to footstock 4 and thereby cause a transverse move 
be clampedin adjusted position thereon by means ment of the footstock center 43 toward and from 

20 of a clamping block 48. the grinding Wheel. As illustrated, a major por- 20 
A mechanismis provided for rocking the foot- tion of the bar 55 is provided with OppOSed par 

stock 4 as the table 20 is reciprocated longi- allel sides 80 and 8 which transmitno relative 
tudinally Soasto produce a predetermined face motion to the footstock and consequently grind 
On the periphery of the Work piece. In the pre- a cylindrical surface on the work piece. A curved 

25 ferred construction, a forming bar 55 is fastened portion 82 on the bar serves, When the table 2O 25 
at one end to a bracket 56 which is supported on moves toward the right, to cause a transverse 
the base 0. The bar 55 engages a rotatable roller rocking Inovement of the footstock ?i as it 
5 Which is carried by a stud 58 supported at reaches the end of its stroke soasto cause the 
One end by a bracket 59 and at the other end in footstock end of the work axis to approach the 

30 the lower part 45 of the footstock 4. A rotat- grinding Wheel axis at a controlled rate and to 30 
able roller 60 is supported on a stud 6, one end thereby produce a curved surface 83 on the work 
of Whichis carried by a bracket 62 and the other piece 44. Byshaping the barto a predetermined 
end of Which is supported in the footstock 4. shape, any form may be producedon the roll or 
The upper pivotally mounted portion 4 is held cylindrical work piece being ground. By adjust 

ºby a vieldable means so that the roller 60 ismain ing the eccentric 70, the footstock center may be 35 
'tained in operative contact with the upper sur- offset relative to the path of travel of the table 
face of the forming bar 55, while the under sur- sothat a taper will be ground on the periphery of 
face of the bar rests on the rotatable roller 57. the work piece and as the work piece approaches 
Arodi5 ispivotally connected to the lower part the end of its stroke, a curved face 83 wili be pro 

4045 of the footstock by means of a studi 66. The duced on the end of the tapered surface. 40 
rod 65 passes through a clearance hole 67 in the 
footstock 4. A thrust 

Similary, if desired, the headstock 40 may be 
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2,082,784 
headstock or the footstock or both of them may 
be arranged for a rocking motion to shift the 
work axis during grinding to produce a prede 
termined shape on the periphery of the Work 
piece, as desired. 
The operation of this mechanism is readily 

apparent from the foregoing disclosure. The 
work piece 44 is mounted on the headstock center 
42 and the footstock center 43 and is rotated in 
the usual manner by means of a driving pin or 
dog (not shown) which is well known in the art. 
Assuming the rollers 60 and 94 have been pre 
viously adjusted to position the headstock center 
42 and the footstock center 43 in the desired 
position for grinding, the table is then recipro 
cated eitherby power or manually traversed by 
means of the manually operable traverse Wheel 26. 
As the table moves longitudinally, the rollers 51 
and 60, and 93 and 94, follow the surface of the 
bars 55 and 9 respectively to rock the footstock 
4 and the headstock 40, as desired, to grind a 
predetermined irregularly shaped face on the pe 
riphery of the work piece 44. The grinding Wheel 
2 may be fed automatically at the ends of the 

table stroke, as above described, or it may be 
advanced manuallyby rotation of the feed Wheel 
15 as desired. 

It will thus be seen that there has been pro 
vided by this invention apparatus in which the 
various objects hereinabove set forth together 
with many thoroughly practical advantages are 
successfully a chieved. Asmany possible embodi 
ments may be made of the above invention and 
as many changes might be made in the embodi 
ment above set forth, it is to be understood that 
all matter hereinbefore set forth or shown in 
the accompanying drawing is to be interpreted 
as illustrative and not in a limiting Sense. 
We clain:- 
1. In agrinding machine, a base, a rotatable 

grinding Wheel, a transversely movable wheel 
slide on said base, a longitudinally movable work 
table, means to feed said slide transversely, means 
to reciprocate said table longitudinally, a rotat 
able work support thereon including a headstock 
and a footstock, a work supporting center on the 
headstock and footstock to rotatably support the 
opposite ends of a work piece, a longitudinally 
extending pivot for Said footstock, and means 
independently to rock said footstock transversely 
during the longitudinal movement of said table 
to cause a transverse movement of said footstock 
center during the grinding operation. 

2. In a grinding machine, a base, a rotatable 
grinding Wheel, a transverselymovable Wheel slide 
on said base, meansto feed said slide transversely, 
a longitudinally movable Work table, means to 
reciprocate said table longitudinally, a rotatable 
work support thereon including a headstock and 
a footstock each of Which is provided With a Work 
supporting center, a longitudinally arranged piv 
otally mounted support for Said footstock, a 
forming bar supported on said base, and a fol 
loWer on said footstock Which engages the form 
ing bar and serves independently to rock the 
footstock transversely When the table is trav 
ersed longitudinally to produce a transverse ap 
proaching and receding movement of said foot 
stock center relative to the grinding wheel axis 
during the longitudinal movement between the 
Wheel and Work support. 

3. In a grinding machine, a base, a rotatable 

3 
grinding wheel, a transversely movable wheel 
slide on said base, means to feed said slide trans 
versely, a longitudinally movable work table, 
means to reciprocate said table longitudinally, 
a rotatable work support thereon including a 
headstock and a footstock each of Which is pro 
vided with a work supporting center, an inde 
pendent longitudinally arranged pivotallymount 
ed support for said headstock, a forming bar 
Supported on said base, and a follower on Said 
headstock Which engages the forming bar and 
serves independently to rock the headstock trans 
versely When the table is traversed longitudinally 
to produce a transverse approaching and reced 
ing movement of said headstock center relative 
to the grinding wheel axis during the longitudinal 
movement between the Wheel and Work support. 

4. In a grinding machine, a base, a rotatable 
grinding wheel, a transversely movable slide on 
said base to support said Wheel, a longitudinally 
movable table, means to feed said slide trans 
versely toward and from said table to produce a 
grinding action, means to reciprocate said table 
longitudinally, a rotatable work support thereon 
including a headstock and a footstock each haV 
ing a work supporting center which are arranged 
to rotatably support opposite ends of a Work 
piece, an independent longitudinally arranged 
pivotal support for either the headstock or the 
footstock, and means to rock the pivotally mount 
ed member during the longitudinal movement of 
said table to produce an independent transverse 
movement of One end of said Work toward and 
from the axis of the grinding wheel during the 
grinding Operation. 

5. In a grinding machine, a base, a rotatable 
grinding Wheel, a transversely movable Wheel 
slide therefor supported on said base, a longi 
tudinally movable table, means to feed Said slide 
transversely toward or from said table, means 
to reciprocate said table longitudinally, a rotat 
able work support thereon including a headstock 
and a footstock each having a Work center Which 
are arranged to rotatably support the opposite 
ends of a Work piece, a pivotal support between 
the headstock and the table, a pivotal support 
between the footstock and said table, and means 
to independently rock said headstock and Said 
footstock during the longitudinal movement of 
said table to produce a transverse movement of 
said work centers during the grinding operation. 

6. In a grinding machine, a base, a rotatable 
grinding wheel, a transversely movable Wheel 
slide therefor supported on said base, a longi 
tudinally movable table, means to feed said slide 
transversely toward or from said table, means 
to reciprocate saidi table longitudinally, a rotat 
able work support thereon including a headstock 
and a footstock each having a work center which 
are arranged to rotatably support the opposite 
ends of a work piece, a pivotal support between 
the headstock and the table, a pivotal support 
between the footstock and said table, and means 
including a forming bar adiacent to each end of 
said base and arranged to independently rock 
said headstock and said footstock during the 
longitudinal movement of said table to produce 
a transverse movement of said work centers dur 
ing the grinding operation. 

ERBERF J. GREFING. 
CARL G. FLYGARE. 

0 

5 

20 

25 

30 

40 

45 

50 

55 

60 

65 

70 


