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This invention relates to a grinding ma 
chine capable of general operation, but part 
ticularly Seif for grinding taps and 
other similar fluted articles. e t e supported upon centers during 
the grinding operation and are fluted length 
wise between the successive lands or rows of 
teeth. These flutes or grooves may be dis 
posed either axially or spirally of the tap. 

It is the general object of our invention to 
provide an improved construction of grind 
ing machine by which the teeth of a tap may 
be relieved rearwardly, so that the frictional 
resistance of the teeth may be thereby large 

ls ly reduced. 
A further object of our invention is to pro 

vide a construction by which the teeth of a 
tap may be relieved whether they are ar 
ranged axially or spirally of the tap. 
E, these objects in view, important 

features of our invention relate to the pro 
vision of a work supporting table mounted 
for movement. EEF and the grind 
ing wheel and to the provision of a can 
mechanism for moving the table in timed 

means for indicating the relative 

40 

relation to the rotation of the work. We 
have also provided an improved device for 
longitudinally adjusting the work table; 

O tion 

of the wheel and the work, and other ar 
rangements and combinations of parts which 
will be hereinafter described and more par 
ticularly pointed out in the appended claims. 
A preferred form of the invention is 

shown in the drawings, in which 
Fig. 1 is a front elievation of a portion of 

a grinding machine embodying our improve 
nents; 

Fig. 2 is a left hand end elevation thereof, 
looking in the direction of the arrow 2 in 
Fig. . . - 

Fig. 3 is a detail plan view, looking in 
ths direction of the arrow 3 in Fig. 2; 

Fig. 4 is a detai pias view, looking in 
the direction of the srfow 4 in Fig.1; 

Fig. 5 is a partial sectional elevation, 
taken along the line 5-5 in Fig. ; 

Eig. 3 is a partial sectional pian view, 
showing mechanism for adjusting the table 
io, gi&lidiinally; . . 

Fig. is a trasverse sectional elevation, 
Ske along the line - i.e. gig. 8: 

Fig. 8 is a detail front elevation of cer 
tain parts, looking in the direction of the 
arrow 8 in Fig. 6; Fig. 9 is an endeleyation of a part to be 
described, looking in the direction of the ar. 
row. 9 in Fig. 6; Fig. 10 is a partial diagrammatic view 
showing a selected, cam lay-out; 
Fig.1 is a detail front elevation, showing 

a modified form of table adjusting mech 
nism; 

Fig. 2 is a transverse sectional elevation taken along the line 12-12 in Fig. 11; and 
Fig. 13.is a detail plan view, looking in 

the direction of the arrow 13 in Fig. 15. Referring particularly to Figs. and 2, 
we have indicated portions of a grinding 
machine comprising a base or frame 20, a 
grinding wheel Wa work supporting table 
21, a tail stock 22 lo EER adjustable 
on the table 21, and a head E. 23 fixed to 
the table 21. The tail stock 22 and head 
stock 28 are provided with centers 24 and 25 
upon which a tap or other piece of work 

be mounted for rotation. The live center 25 is carried upon a spin 
dle 26 which is driven through reduction 
gearing from a suitable source of power, such as a driving belt 27. The grinding 
wheel W. (Fig. 3) is rotatably mounted in 
a wheel carriage 30 which is movable longi tudinally of the inachine upon guideways 31 
by means of a lead screw 33 mounted in fixed axial position in the frame 20 and having 3. positive gear drive through suitable change 
gearing from the spindle 26. 
Oh9 trage of gearing is indicated in Fig. 2, and caprises a pinion 33 on the 

spindle 25, an intermediate gear 34, a pinion 
35, a pinion 36, 8, second intermediate gear 
8, and a gear 33 on the lead screw 32. By 
substituting different combinations of gears 
in the gear train indicated, the wheelcar 
riage 30 and vinee Wanay as Eaoyed axial is 
to collespond with the desired lead of the 
thread to be ground. 
The table 2 is supported upon a rock 

shaft 40 (Fig. 5) vihich is longitudingly ge 
cured in a recess in an upper surface of the base (, árgine 2C. Bearing brackets & aga 
seclared to the frozat, eace of 3:Ae table 2. 
suppork cata shaft 42 whici is conze 
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by gears 43, 44 and 45 (Fig. 2) to the work 
spindle 26. By changing the relative sizes 
of the gears 43 and 45, any desired speed 
relation may be secured between the spindle 
26 and the camshaft 42. 
One or more cams 47 are fixed on the cam 

shaft 42 and are thus rotated in timed rela 
tion to the work spindle 26. A cam roll 48 
(Fig. 5) is mounted in a bearing member 49 
which is longitudinally adjustable in guide 
ways on a bracket 50 fixed to the front of the 
base 20. A preferred form of bearing for 
the roll 48 is indicated in Fig. 5, in which 
the roll is provided with axially extended 
bearing portions 51 which rest in open re 
cesses 52 in the bearing member 49. e in 
ner portion of the member 49 may also be 
desirably recessed to form an oil chamber 
53 from which the roll 48 is effectively lu 
bricated. 
A portion of a cam 47 is indicated in Fig. 

10 in which, however, the rise, fall and dwell 
of the cam are much exaggerated for the 
sake of clearance. In the cams as actually 
used, the rise and fall of the cam is common 
ly from .002' to .006', an amount too 
small to be indicated to scale on the draw 
ings. When a plurality of cams 4 are pro 
vided, successive cams may be provided with 
increasing amounts of rise and fall, or the 
cams may be provided with different num 
bers of high and low points. 
The roll bearing member 49 may be ad 

justable manually to cause the roll 48 to co 
operate with any desired cam 47 and may be 
secured in adjustable position by binding 
bolts 54 (Fig. 1). In this manner, the 
amount of stock removed for clearance at 
the rear of each row of teeth may be selected 
and varied as desired. 

If the number of high points in the se 
lected cam 47 corresponds to the number of 
rows of teeth in the tap, the cam shaft 42 
will be geared to rotate at the same speed as 
the spindle 26, but if the cam has a different 
number of high points, the relative speed of 
the spindle and shaft will be so arranged 
that one high point of the cam will be pre 
sented for each row of teeth. 

If the tap is spirally fluted, the rotation 
of the camshaft will not correspond exactly 
to the rotation of the work spindle, but will 
vary therefrom by a differential amount so 
that the point of relieving action will follow 
the helical arrangement of the teeth. 

Reference to E. 5 will indicate that the 
rock shaft 40 is at substantially equal dis 
tances from the cam roll 48 and from the 
work center 25 in the spindle 26. The re 
lieving movement of the work is thus sub 
stantially equal to the actual amount of rise 
and fall on the cam 47. On account of the 
large mass and weight of the parts moved 
by the cam 47, the parts move smoothly and 

positively and the relieving is performed 65 
with exceptional accuracy. 

It is desirable to provide means for slight 
ly adjusting the table 21 longitudinally of 
te machine, so that the teeth of the tap 
mounted upon the centers 24 and 25 may 
accurately engage the bevelled cutting edge 
of the wheel W. For this purpose, we have 
provided the construction shown in Figs. 6 
to 9 inclusive, comprising a bracket or frame 
50 secured to the end of the rock shaft 40 by 
a bolt 51. The frame 50 is recessed to pro 
vide bearing surfaces 52 and 53 which are 
engaged by the rear portions of a pair of 
bell crank levers 54 pivoted at 55 and 56 
in a bracket 57 which in turn is secured to 
the under side of the table 21 by bolts 58 
(Fig. 7). 
Adjusting screws 59 are threaded in the 

bracket 57 and extend through the front por 
tion of the table 21. By turning one or the 
other of the adjusting screws 59, the corre 
sponding bell crank 54 may be forced against 
a bearing surface 52 or 53, thus causing lon 
gitudinal movement of the table 21 relative 
to the frame 50 and relative to the grinding 
wheel W. When the desired position is at 
tained, the screws 59 may be tightened to 
hold the parts firmly in adjusted position. 
In Fig. 4, we have shown an index finger 

60 mounted on the wheel carriage 30 and ex 
tending over a scale 61 on the tail stock 22. 
This index 60 is convenient for quickly re 
setting the wheel and work to a desired axial 
relation. 
A modified form of table adjusting mecha 

nism is shown in Figs. 11, 12 and 13 and 
comprises a member 61 loosely mounted on 
the rock shaft 40 between fixed collars 62 and 
63. The member 61 is provided with oppo 
sitely inclined or bevelled surfaces 64 and 65 

0. 

75 

80 . 

85 

95 

0. 

05 

which are engaged by the conical ends of 
adjusting screws 66 threaded in the table 21". 
The part 61 is provided with projections or 
shoulders as indicated in Fig. 12 which pre 
vent more than slight angular movement of 
the part 61 on the rock shaft 40. By rela 
tively adjusting the screws 66, the t 
may be moved longitudinally to a limited ex 
tent for relative adjustment of the wheel 
and work, as with the preferred arrange 
ment. 
By providing two driving studs 68 (Fig. 

1) on the driving plate 69 on the work spin 
dile 26, the dog on the work may be placed 
against either one or the other of the studs, 
sh accordance with the direction of rotation, 
so that taps of either hand may be ground 
and may be relieved by the use of the same 
relieving cam, and the wheel may be caused 
to cut in both directions of travel of the 
wheel carriage. 
When no relieving action is desired, a 

wedge 70 (Fig. 12) may be inserted between 
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the table 21 or 21" and the base 20, raising 
the cams 47 above the roll 48. 

: An indicating device 71 (Fig. 2) may be 
provided on the head stock 23. As shown, 
this device comprises a plunger 72 and a 
pointer 73 by which the motion of the plung 
er is reproduced, much enlarged, on a scale 
74. A contact 75 is threaded in a stand 76 
fixed on a portion of the base 20. As the 
table 21 swings forward and rearward, the 
plunger 72 is pressed against the relatively 
fixed contact 75 and shows the movement of 
the table, much enlarged, on the scale 74. 
This is of convenience in setting the work, 
as the cams are so nearly circular that it is 
difficult to distinguish the rise, and fall 
thereon. 

Having thus described our invention and 
the advantages thereof, we do not wish to be 
limited to the details herein disclosed other 
Wise than as set forth in the claims, but what 
we claim is:- M 

1. In a grinding machine, a grinding 
wheel, means to rotate said wheel, means to 
move said wheel axially, a work support, 
means to rotate the work thereon, and vari 
ably actuated relieving mechanism to move 
the work support to carry the work toward 
and from the grinding wheel. 

2. In a grinding machine, a grinding 
wheel, means to rotate said wheel, means to 
move said wheel axially, a work support, 
means to rotate the work thereon, and vari 
ably actuated relieving mechanism to move 
the work s:FF: to carry the work toward 
and from the grinding wheel, said wheel, 
said work and said relieving mechanism be. 
ing simultaneously actuated in timed rela 
tion to each other. . 

3. In a grinding machine, a grindin 
wheel, means to rotate said wheel, means to 
inove said wheel axially, a work support, 
means to rotate the work thereon, and wari 
abiy actuated relieving mechanism to move 

the work toward 
and from the grinding wheel, said relieving 
Enechanism including a cam and means to 
rotate said cam in a definite speed relation 
to the rotation of the work. 

4. In a grinding machine, a grinding 
wheei, a work table oscillatable toward an 
from said wheel, means to support and ro 
tate the work thereon, a camshaft rotatably 
mounted on said table, a plurality of reliev 

i ing cams mounted thereon, a bearing elie 
ment slidably mounted on said machine be 
ow said cam shaft and adapted to cooper 
ate with a selected one of said cans and 
means to rotate said selected cam is fixed 
relation to the rotation of the work. 5. In a grinding machine, a grinding 
wheel, a work table, means to support, and 
rotate the work thereon, means to osciate 
Said work table toward and from said wheel 
gomprising a cam shaft rotatably mounted 

evers, said screws being 

on said table, a plurality of relieving CS 
mounted on said shaft, means to rotate said 
shaft and cams in fixed relation to the rota 
tion of the work, and a co-operating bearing 
element selectively movable to position for 
engagement with any one of said cams. 

6. In a grinding machine, a grinding 
wheel, means to rotate said wheel, means to 
move said wheel axially, a work support, 
means to rotate the work thereon, selectively 
actuated relieving mechanism to move the 
work support to carry the work toward and 
from the grinding wheel, and means to ac 
tuate said relieving mechanism in differen 
tial relation to the rotation of the work, 
whereby spirally fluted work may be re 
lieved. 

7. In a grinding machine, a grindin 
wheel, a work table, means to support an 
rotate the work thereon, a fixed bearing on 
which said table is pivoted, selectively op 
erated means to rock said table and work 
toward and from the wheel, and means to 
adjust said table longitudinally reiative to 
the grinding wheel. 

8. In a grinding machine, a grindin 
wheel, a work table, means to support an 
rotate the work thereon, a bearing for said 
table, means to rock said table and work to 
ward and from the grinding wheel, a mern 
ber fixed longitudinally of the machine and 
having opposed bearing surfaces, a pair of 
levers mounted on said table and engagin 
said opposed surfaces on said member, an 
manual means to separately adjust said 
levers and thereby move said table longi 
tudinally relative to said grinding wheel. 

9. In a grinding machine, a grinding. 
wheel, a work, table, means to support an rotate the work thereon, a bearing for said 
table, means to rock said table and work to 
ward and from the grinding wheel, a mem 
ber fixed longitudinally of the machine and 
having opposed bearing surfaces, a pair of 
beii crank evers mounted of said table and 
engaging the opposed surfaces of said inem 
ber, and a pair of adjusting screws threaded 
in the front of said table and engaging said 

separately and 
manually novabie to force a selected ever 
against its bearing surface to move said table 
longitidihaily in said Engchine in a desired 
directio). - 

0. En a grinding machie, a grinding 
wheel. 2, wheel carriage, nears to prove said 
wheel and carriage longitudinaily of the 
work, a tail center adjustably fixed thereon 
and having 2 graduated inder Scale, 2nd a 
pointer not ited or said wheei carriage and 
co-operating with said scale to indicate 
winee position. 

ii. i. 2, grinding Eachine, a grinding 
wheei, a work alie, Eneas so suppork, and 
rotate the work thereo, a fixed bearing on 
which said gible is pivoted, Aness to rock 
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said table and work toward and from the 
wheel, and means to adjust said table lon 
gitudinally relative to the grinding wheel 
said means comprising a member founted 
in fixed axial position and having oppositely 
inclined bevelled surfaces, and adjusting 
screws engaging said bevelled surfaces and 
effective to move said table axially relative 
ly to said grinding wheel. 

12. In a grinding machine, a grindin 
wheel, a work table, means to support an 
rotate the work thereon, a rock shaft. on 
which said table is pivoted, means to rock 
said table and work toward and from the 
wheel, and means to adjust said table longi 
tudinally relative to the grinding wheel, said 
means comprising a member mounted on 
said rock shaft in fixed axial position and 
having oppositely inclined bevelled sur 
faces and adjusting screws having substan 
till endportions engaging said 
bevelled surfaces and effective to move said 
table axially relative to said grinding wheel. 

13. In a grinding machine, a grinding 
wheel, a work table, means to support and 
rotate the work thereon, relieving cams ro 
tatably mounted on said table, a bearing ele 
ment co-operating with a selected one of said 

cams, and an indicatin 

1851,482 

device by which 
the movement of the table is reproduced on 30 
a greatly enlarged scale. 

14. In a SE machine, a grindin 
wheel, a work table, means to support an 
rotate the work thereon, relieving cams ro 
tatably mounted on said table, a bearing ele 
ment cooperating with a selected one of said 
cams, an indicating device mounted to move 
with said table, and a fixed element co-oper 
ating with said device to indicate thereon 
the movement of the table on a much en 
larged scale. . . . 

15. In a grinding machine, a grindin 
wheel, a work table, means to support an 
rotate the work thereon, means to oscillate 
said work table toward and from said wheel 
comprising a plurality of relieving cams of 
varying contours rotatably mounted on said 
table, a bearing element slidable below said 
cams for engagement with a selected one 
thereof, means to rotate said selected cam 
in fixed relation to the rotation of the work 
and an oil bath for said bearing element. 

In testimony whereof we have hereunto 
affixed our signatures. 

JOHN BATH. 
ERNEST A. WALKER, 

45 


