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UNITED STATES PATENT office 
ARTHUR. J. KOON, OF GRAND RAPEDs, MICHIGAN 

FEED MECHANISMI FOR BAR, AND TUBE GRINDING MACHINEs. 

Application filed June 25, 1928. Serial No. 288,010. 
This invention relates to improvements in 

bar and tube grinding machines, and has ref 
erence more particularly to an improved 
mechanism for effecting rotation and longi 

studinal feed of the work past the turning or 
grinding tool. Among the main objects of 
the invention are, to provide a feed mecha 
nism well adapted to feed thin wall tubes 
without danger of deforming or indenting 

to them; to provide a feed mechanism easily and 
quickly adjustable to bars and tubes of vary 
ing diameters; to provide a feed mechanism 
of the type comprising a plurality of feed 
rollers grouped around the axis of the work, 
wherein the rollers may be easily adjusted to 
the desired angle to the axis of the work, cor 
responding to the rate of feed desired; to 
provide a feed mechanism employing a pair 
of positively driven rollers, in cooperation 
with a presser roller maintaining the work in 
engagement with the feed rollers; and to pro 
vide an improved roller drive mechanism for 
the feed rollers which will permit both in 
and out bodily adjustment of the feed rollers 
and angular adjustments thereof without dis 
turbing the operativeness of the driving 
mechanism of the feed rollers, or requiring 
any adjustment of the roller drive mechanism. 

Still other objects and attendant advan 
89 tages of the invention will be apparent to 

persons skilled in the art as the same becomes 
better understood by reference to the follow 
ing detailed description, taken in connection 
with the accompanying drawings in which I 
have illustrated a practical and workable em 
bodiment of the principle of the invention, 
and wherein- . 

Fig. 1 is a side elevation, partly in Section 
through the driving mechanism, of my im 
proved feed device; 

Fig. 2 is a view taken at right angles to that 
of Fig. 1, partly in elevation and partly inver 
tical section on the line 2-2 of Fig.1; 

Fig. 3 is a cross-section on the line 3-3 of 
Fig. 2; . 

Fig. 4 is a cross-section on the line 4-4 of 
Fig. 2: . 
In an application filed concurrently here 

with, Serial No. 288,011, I have disclosed and 
claimed an improved work support or steady 50 

vice, briefly described, comprises a group of 

rest designed to be located one on each side 
of the turning tool or grinding wheel to hold 
the work in perfect alinement while sub 
jected to the finishing operation. This de 

55 

three rollers suitably mounted on an upright 
Supporting frane and disposed more than 
ninety degrees apart around the axis of the 
Work, with roller-supporting and carrying 
means adjustable toward and from the work 60 
and also adjustable angularly so as to angle 
the rollers according to the spiral or pitch of 
the feed, one of the said rollers being spring 
pressed toward the work so as to force the 
latter into engagement with the other two 65 
rollers, said other two rollers being unyield 
ing in a direction radial to the work. The 
feed mechanism of my present invention em 
ploys the same rollers and roller-supporting 
and adjusting devices as are disclosed and 70 
claimed in the aforesaid companion appli 
cation, and adds thereto a novel mechanism 
for positively driving the two rollers against 
which the work is pressed by the presser , 

5 roller, so as to effect rotation and a positive 8 
feed of the work past the surface of the 
tool. . . . . . . . . . . . 

First briefly describing the rollers and 
roller-supporting and adjusting devices, 10 
designates as an entirety a vertical C-frame 80 
or which the roller carriers, rollers, and their 
adjusting and driving devices are mounted. 
The structural details of the lower (vertical). 
and intermediate (horizontal) roller-carry. 
ing and adjusting devices are identical and 85. 
will, therefore, be identified by the same ref 
erence characters, and a description of one 
will suffice for both. Cast or otherwise 
formed on or in the frame 10 is a cradle 11, 
which, in cooperation with a pair of gibs 12 90 
secured to the outer longitudinal edges of the 
cradle by screws 13, constitutes a slideway 
for the flat base 14 of a longitudinally split 
cylinder 15 that constitutes a slide and clamp 
for the cylindrical stem 16 of a roller car 
rier. The split side of the cylinder 15 is 
formed with apertured lugs 17, through op 
posed pairs of which is passed a clamp screw 
18that screws into a sleeve nut 19 fitted into 
an aperture of one of the lugs 17 and locked 300 

95 



O 

15 

gularly adjusted position. 

2 

against turning by a key 20. The screw 18 
is formed with a squared head 18’ adapted 
to receive a wrench for securely clamping 
the stem 16 of the roller carrier in any an 

a The cylindrical stem 16 of the roller car 
rier is formed on its inner end with a head 
21, on the face of which are seated a pair of 
opposed journal boxes 22 and 23 internally 
shaped to receive anti-friction bearings 24 
for the shaft 25 of a work-engaging roller 
26. As will be observed by reference to Fig. 
2, the periphery of the rollier 26 is preferably 
slightlv concave, the object of this being to - y s u a sy 

cause the roller, when operating at an angle 
to the axis of the work, represented by the 
tube T, to engage the latter with a line con 

20 

gage for indicating the langular set of the 

tact. The journal boxes 22 and 23 are at 
tached to the carrier head 21 by Screws 2 
entered from the under side of the head 21 
into the lower sides of the journal boxes. A 

roiler may consist of graduated Scale division 
marks 28 (Fig. 2) on the inner end of the 

25 

30 

35 

40 

roller carrier clamp 15 cooperating with a 
pointer 29 on the stem 16 of the roller car 
rier. . . . . . . . 
On the inner side of the clamp side 15 is 

an integral lug 30 formed with a threaded 
aperture 30 to receive a lead screw 31 that 
is rotatably mounted at 32 in a Wall of the 
cradle 11 and is confined against endwise 
movement by collars 33 and 34 thereon. The 
outer end of the lead screw 31 has a squared 
head 31 for the application of a wrench to 
effect adjustment of the roiler carrier 8:3d 
roller toward and from the work, as required 
by the diameter of the latter the adjusting 
screw 31 thus holds the roiler carrier In 
yielding in a direction radial to the Work. 
The carrying and adjusting means for the 

upper presser roller 26 are to some extent 
similar to those of the lower and internedi 
ate rollers 26, but slightly modified to main 
tain the engagement of the roller 26 with 
the work under yielding spring pressure. As 
shown at the top of Fig. 1 and in Fig. 4, a 
longitudinally split cylinder 35 has its base 
35' adjustably secured on the frame 10 by 
clamps. 36 and clamp screws 36', and in the 
cylinder 35 is mounted a sleeve bushing 37 
adapted to be tightly clamped in the cylinder 
by the clamp screws 18. Slidable endwise 
within the blishing sleeve 37 is a cylindrical 
stem 16, the head 21 of which has mounted 
thereon journal boxes 22 for the shaft of the 
presser roller 26. The sleeve bushing 37 is 
formed with an internal longitudinal spline 
or feather 37 engaged with a longitudinal 
groove 16 in the roller carrier stem 16 so 
as to lock the latter against rotation while 
permitting it to slide freely endwise when 
the bushing 37 is clamped against rotation. 
In the stem 16 is an axial recess or socket 38 

; forming a chamber for a spiral thrust spring 
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39, the lower end of which foots on the bot 
tom of the socket. Extending through the 
spring 39 is a movement-limiting rod 40 
threaded into the stem 16’ below the recess 
38 and at its upper end extending through an s 

opening 41 in a cap piece 42 that covers the 
upper end of the bushing 37 and is secured 
to the cylinder 35 by cap screws 43. The up 
per end of the rod 40 is threaded to receive an adjusting nut 44. From the foregoing it 
will be seen that by loosening the clamp 
screws 18 all of the roller carriers can be 
angularly adjusted about their longitudinal 
axes whereby to set the rollers 26, 26 at an 
angle to the axis of the work corresponding 
to the rate of feed desired, and again tight 
ened to maintain the rollers in set position. 
By manipulating the lead screws 31, the 
lower and intermediate roller carriers; can 
be bodily adjusted as required by the diam 
eter of the work; and by manipulating the 
adjusting nut 44 the presser roller 26 can 
be correspondingly set according to the di 
ameter of the work. If greater adjustment 
than that afforded by the nut 44 is required, 

70 

75 

80 

85 

the clamp screws 36' can be loosened, and the 
cylinder 35 adjusted upwardly and again 
clamped in its new position. The adjusting 
nut 44 will normally be out of contact with 

'95 the top of the cap 42 when the roller 26' is 
engaged with the work, so as to make the 
thrust of the spring 39 effective on the roll 
er 26. . . . . . - . . . . . . . . 

By reference to Fig. 1 it will be observed 
that the roller 26’ of the horizontal roller 
carrier engages the work at a point dia 
metrically opposite to the point of contact 
of the grinding wheel (indicated at G in Fig. 
1), and the top roller 26 and the bottom roll 
er 26 engage the work at points on the oppo 
site side of the vertical plane in which the 

100 

105 

axis of the work lies from that on which the 
point of contact of the other roller 26’ lies; 
or, in other words, the points of contact of 
the three rollers on the work are more than 
ninety degrees and less than one hundred and 
eighty degrees apart. The work is thus so 

110 

held that it cannot accidentally squeeze out . . . 
between any two of the rollers, and the spring 
thrust of the top roller 26 always maintains 
the work in contact with the rollers 26 and 
26'. The described relation of the three 
points of contact with the work remains the 
same between the minimum and maximum 
limits of work diameters within the capacity 
of the device. This insures the holding of 
the workin fixed position during its feed past 

115 

120 

the grinding wheel and prevents any spring 
ing away from the latter, so that all high 

125 spots and excess surface material are re 
moved by the grinding wheel. . . . - 
The mechanism as thus far described is 

substantially identical with that forming the 
subject-matter of my companion application 
hereinabove identified, when serving as a 130 
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work support, or steady rest. This mecha 
Inish has, in accordance with my present in 
vention, been converted into a positive feed 
mechanism for rotating the work and ad 
vancing it past the finishing tool, through the 
provision of a driving mechanism operative 
upon the two rollers 26 and 26' by which the 
latter are caused to operate as feed rollers, 
in all bodily and angularly adjusted posi 
tions thereof. 

Describing this driving mechanism, and 
referring to Fig. 2, the outer end portion of 
each roller carrier stem 16 is made hollow, 
and in said outer end is iournaled a sleeve 
45 having on its lower end a bevel gear 46, 
which meshes with a mating bevel gear 47 
on the outer end of an inclined shaft 48, 
which shaft is journaled at its lower end in 
a gear box. 49 mounted on and carried by the 
roller carrier stem 16 and at its upper end in 
a gear box 50 attached to and forming an ex 
tension of the journal box 23 of the roller 26. 
On the upper end of the shaft 48 is a bevel 
pinion 51 driving a bevel gear 52 fast on a 
shaft. 53 journaled in the gear box 50. On the 
inner end of shaft 53 is a spur gear 54 driving 
a spur gear 55 fast on the roller shaft 25. 
Splined in the sleeve 45 is a transmission 
shaft 56 extending into a gear box. 57 and 
having fast thereon a bevel gear 58, the outer 
end of the shaft being journaled in an anti 
friction bearing 59. 

Referring to Fig. 1, 60 designates a power 
shaft extending through and transversely of 
the frame 10, fast on which is a gear 61 mesh 
ing with and driving a gear 62 journaled on 
the frame 10. Fast with the gear 62 is a 
bevel gear 63 meshing with and driving a 
bevel pinion 64 fast on an inclined drive 
shaft 65 that is journaled at its opposite ends 
in the gear boxes 57 and an intermediate 
bearing bracket 66 on the frame 10. 
Through the drive shaft 65, driven from the 
power shaft 60, rotation is imparted to the 
two transmission shafts 56, and thence to 
the rollers 26 and 26’ through the transmis 
sion mechanism previously described and 
fully illustrated in Fig. 2. The slip joint 
between the transmission shaft 56 and bevel 
gear 46 maintains the integrity of the drive 
under in and out bodily adjustments of the 
roller carrier; and, since the transmission 
shafts 56 are in axial alinement with their 
respective roller carriers and the transmission 
mechanisms therefrom to the rollers are bod 
ily carried by the roller carriers, angular ad 
justment of the rollers and their carriers can 
also be made without interfering with the 
operativeness of the roller driving mecha 
nism. 
The drawings and foregoing description set 

forth a desirable and efficient embodiment of 

85 

the principle of the invention, but manifestly 
changes and modifications in the structural 
details may be resorted to without departing 

3. 

from the principle of the invention or sac 
rificing any of the advantages thereof. 
Hence, I do not limit the invention to the 
precise embodiment shown but reserve such 
variations, modifications and mechanical 
equivalents as fall within the 
view of the claims. 
I claim- ‘. . . . . . . . . . . . . . 
1. In a feed mechanism for bar and tube 

grinding machines, the combination of an 
upright frame, a pair of opposed roller car 
riers swiveled on said frame in axial aline 
ment, with each other, a third roller carrier 
Swiveled on said frame on, an axis at right 
angles: to the axes of said pair of roller car 
riers, work-engaging rollers journaled on the 
inner ends of said carriers, a Spring urging 
one of said opposed carriers toward the Work, 
means for locking all of Said carriers against 
turning with their rollers set at any prede 
termined angle to the axis. Of the work, a. 
drive shaft, and transmission gearing there 
from to the rollers of said other opposed car 
rier and third carrier operative to drive said 
rollers in any angularly adjusted position 
of said last-named carriers. 

2. In a feed mechanism for, bar and tube 
grinding machines, the combination of an 
upright frame, a pair of opposed vertical 
roller carriers swiveled on said frame in axial 
alinement with each other, a horizontal roller 
carrier swiveled on said frame midway be: 
tween said vertical carriers, work-engaging 
rollers journaled on the inner ends of said 
carriers, a spring urging one of said vertical 
carriers toward the work, means for adjust 
ing said carriers bodily toward and from the 
work, means for locking said carriers against 
turning with their rollers set at any prede 
termined angle to the axis of the Work, a 

spirit and pur to : 

75 

80 

85 

90 

25 

100 

05 
drive shaft, and transmission gearing there 
from to the rollers of the other of said other 
vertical carriers and said horizontal carrier 
operative to drive said rollers in any angul 
larly and bodily adjusted position of said 
last-named carriers. . . . 

3. In a feed mechanism for bar and tube 
grinding machines, the combination of an up 

10 

right frame, a pair of roller carriers swiveled 
on said frame at an angle to each other, work 
engaging rollers journaled on the proximate 
ends of said carriers, means for pressing the 
work against said rollei's, means for locking 
said rollers in any angularly adjusted posi 
tion, transmission shafts disposed coaxially 
with the respective carriers, transmission 
gearing from each of said shafts to one of 
said rollers, said transmission gearing being 

2C. 

mounted on and bodily adjustable with the 
carrier of the roller, driven thereby, and 
means for driving said transmission shafts. 

4. In a feed mechanism for bar and tube 
grinding machines, the combination of an 
upright frame, a pair of roller carriers Swiv 
eled on said frame at an angle to each other, 3. 

2 s 
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4. 

work-engaging rollers journaled on the proX 
imate ends of Said carriers, means for press 
ing the work against said rollers, means for 
bodily adjusting said carriers and their roll 
ers toward and from the work, means for 
iocking said rollers in any angularly ad 
justed position, transmission shafts disposed 
coaxially with the respective carriers, trans 
mission gearing from each of said shafts to 
one of Said rollers, said transmission gear 
ing being mounted on and bodily adjustable 
with the carrier of the roller driven thereby 
and including a bevel gear journaled in the 
carrier and splined on the inner end of the 
transmission shaft, other bevel gears fast on 
the outer ends of said transmission shafts, 
and a drive shaft carrying bevel gears at its 
ends. in mesh with said last-named bevel 
gears. 

5. In a feed mechanism for bar and tube 
grinding machines, the combination of an 
upright frame, two angularly disposed roll 
er carriers swiveled on said frame, Work-en 
gaging rollers journaled on the proximate 
ends of said carriers and angularly adjust 
able relatively to the axis of the work under 
a turning movement of said roller carriers, 
means holding said roller carriers unyielding 
in a direction radial to the work, means for 
pressing the work against said rollers, means 
for locking said carriers against turning with 
their rollers set at any predetermined angle 
to the axis of the work, and driving means 
for said rollers operative in any angular ad 
iustment of said rollers. 

6. In a feed mechanism for bar and tube 
grinding machines, the combination of an up 
right frame, three angularly disposed roller 
carriers swiveled on said frame, Work-engag 
ing rollers journaled on the proximate ends 
of said carriers and angularly adjustable rel 
atively to the axis of the work under a turn 

45 

50 

55 

ing movement of said roller carriers, a spring 
urging one of said carriers toward the work, 
means holding the other two carriers unyield 
ing in a direction radial to the Work, means 
for locking all of said carriers against turn 
ing with their rollers set at any predeter 
mined angle to the axis of the work, and driv 
ing means for the rollers of said other two 
carriers operative in any angular adjustment 
of said rollers. 

7. In a feed mechanism for bar and tube 
grinding machines, the combination of an 
upright frame, three angularly disposed roll 
er carriers swiveled on said frame, Work 
engaging rollers journaled on the inner ends 
of said carriers and angularly adjustable rel 

60 

65, 

atively to the axis of the work under a turn 
ing movement of said roller carriers, a spring 
urging one of said carriers toward the work, 
means for bodily adjusting the other two car 
riers toward and from the work, said means 
also holding said other two carriers unyield 
ing in a direction radial to the Work, means 
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for locking all of said carriers against turn 
ing with their rollers set at any predeter 
mined angle to the axis of the work, and driv 
ing means for the rollers of said other two 
carriers operative in any angular and bodily 
adjustment of said rollers. 

ARTHUR. J. KOON. 
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