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Patented Feb. 6, 1945 2,368,992 

UNITED STATES PATENT of FICE 
2,368,992 

MACHINE FEED MECHANISM 
Thor H. Ljunggren, Charlestown, N. H., assignor 

to Bryant Chucking Grinder Company, Spring 
field, Wt, a corporation of Vermont 
Application May 15, 1942, Serial No. 443,114 

(C. 51-50) s Claims. 

This invention relates to the feeding of work 
and a tool relatively, and is particularly con 
Cerned with Such feeding as applied to the grind 
ing of work. In such machines it is usual prac 
tice to produce a rapid traverse of the wheel on 
the Work during the grinding operation. 

It is an object of the present invention to pre 
Sent a gradual continuous relative feed motion 
between the Work and the wheel without inter 
fering with and during this traverse. This feed 
may be produced by motion of either the work 
or of the wheel laterally of the line of traverse. 
A further object is to produce the feed auto 

matically at a predetermined rate and to a pre 
determined extent. 

Still another object is to provide for automatic 
retraction at the end of a grinding cycle prepar 
atory to operation on a new work piece. 
For a more complete understanding of this in 

vention reference may be had to the accompany. 
ing drawings in which 

Figures 1 and 2 are top plan and fragmentary 
front elevations, respectively, of a grinding ma 
chine embodying one form of the invention. 

Figure la is a detail section on line a--a o 
Figure . 

Figures 3 and 4 are fragmentary right han 
and rear elevations of the same. 

Figure 5 is a detail sectional view on line 5-5 
of Figure 4. 

Figure 6 is a detail sectional view on line 6-6 
of Figure 5. 

Figure 7 is a view similar to Figure 6, but 
Showing the parts in different positions. 

Figure 8 is a detail sectional view on line 8-8 
of Figure 6. 
Figure 9 is a fragmentary view partly in ele 

vation and partly in section showing the travers 
ing mechanism. W 

Figure 10 is a detail section on line O - O of 
Figure I showing feed as applied to the work. 
Figure 11 is a detail sectional view on line 
- of Figure 10. 
Figure 12 is a view partly in side elevation and 

partly in vertical Section of the wheel head show 
ing a modification of wheel feed mechanism. 

Figures 13 and 14 are detail sectional views on 
les 3-3 and 4-4, respectively, of Figure 
Figure 15 is a diagrammatic view showing the 

control mechanism for the feed shown as ap 
plied to the mechanism of Figures 1 to 8, inclu 
SWe. 

Referring first to Figures 1, 2 and 3, at is 
shown a machine bed having at one end a plat 

O 

5 

20 

form 2 on which is mounted for motion from 
front to back, a work slide 3. This work slide 
may have any suitable means for moving it for 
wardly or backwardly in case it is desired to pro 
duce a relative feed between the work and tool 
by motion of this head. As shown it. Supports 
work holding means indicated at 4, this means 
including a rotary work-carrying Spindle for 
supporting a piece of work as at 5, this Spindle 
being rotated as by a motor 6 carried by the 
casing of the work holding means 4 and con 
nected to the spindle as by a driving belt . 
This work holding means may be adjustable an 
gularly on the slide 3, for this purpose arcuate 
slots being shown at 8 for receiving Suitable bolts 
securing the work holder holding means in po 
sition. At 9 are shown longitudinally extending 
slots for attachment of a Suitable truling mech 
anism indicated generally at f 0 When a grind 
ing wheel is the tool which operates on the work. 
The machine base may be provided With a 

rocking support at 2 on which may be carried 
for rocking and axial motion a tool carriage 4. 

. This tool carriage may support a transverse slide 
25 

30 

40. 

45 

50 

f5 carrying a grinding wheel head 6 within 
which is mounted a wheel shaft 7 carrying a 
grinding wheel 8 for operating on the Work. 
The spindle may be rotated at high Speed as . 
by means of a belt 9 passing around a pulley 
20 at its rear end and connected to the drive 
pulley 2 of a motor 22 supported from the car 
riage 4. 
This machine as so far described is of the type 

shown in the Arms Pat. No. 2,310,338 granted 
February 9, 1943, for Metal working machines 
and is not, perse, my invention. It is sufficient 
to say that the carriage 4 is moved axially to 
cause the wheel to traverse the work. and at the 
end of a grinding operation, the wheel slide is 
retracted into the position shown in Figures 1 
and 2 to bring the wheel out from the work, 
this being accomplished by hydraulic mecha 
nism. For example, in Figure 9 the carriage 4 
is shown as rockably supported on a tube 25 
which is slidably mounted on semi-cylindrical 
bearing members 26. Extending into the tube 
25 is a shaft 27 provided with an enlarged di 
ameter portion 28 which slidably fits within the 
tube 25 and forms a piston therefor. The shaft 
27 has reduced diameter end portions 30 and 
31. The portion 30 is hollow and through the 
Center of it passes a pipe 32 which extends into 
the piston portion 28 and communicates through 
a port 33 to the interior of the tube 25 to the 
right of the piston. : The space outwardly of the 



2 
pipe 32 and between it and the inside of the shaft 
portion 30 communicates through a port 35 With 
the interior of the tube 25 at the left hand side 
of the piston 28. The shaft portion 3 f is solid in 
cross section and is slidably guided through a 
sleeve 36 which engages a larger internal diam 
eter portion of the tube 27 and forms a closed 
end to the pressure cylinder containing. the pis 
ton 28 and which travels relative to the piston 
28. The right hand end of the tube:25 is open 
but the left hand end is closed to the tube 32. 
When fluid is introduced through the pipe 32 and 
discharged around the pipe 32 and out through 
the pipe 37, the pressure cylinder 25 and the 
tool carriage is moved to the right, while when 
fluid under pressure supplied to the pipe 3 and 
allowed to escape through the pipe '32, the tod 
slide is moved to the left or toward the Work 
Spindle. 

Suitable means (not shown herein but well 
-known in the art) may be provided for control 
cling the supply and discharge-of-fluid-under pres 
Sure to opposite.sides of the piston 28 to control 
the traverse of the grinding wheel with :refer 
ence to... the work between normal-grinding limits, 
and to produce: an extended-traverse of, the grind 
sing Wheel beyond one of such limits-out, of oper 
ative -relation to the Work as at the end of a 
grinding, cycle. 

It will be evident that a feed motion of the 
grinding wheel with reference to the work may 
be produced by rocking the carriage , 4 about 
the axis of the tube 25, which is eccentric to 

, the working contact between the wheel and the 
Work, and means for accomplishing the feed by 
such method is shown in Figures 4...to. 8, inclu 
sive. The bed-fis; provided with an arm 49-along 
its back sportion, this arm 40 being arranged to 

. Support a cam plate Al. As shown best in Eig 
lures 3-and-4, this...camplater4 may be:supported 
:adjacent to opposite ends on-adjusting.screws 42, 
and it may be held in adjusted position as by 
Imeans , of , set screws 43 threaded through the 
back Wall portion 44 of a socket slot 45 in the 
top face of the arm.40, these screws-44 bearing 
against the can plate, 4 and forcing it against 
the inner walls of the slot-45. 

*To theirear; extremity of the...carriage:A is Se 
Cured, as by ScreWS 59, spaced brackets -5 hav 
sing Spaced upright fins 52, between which is 
-slidably mounted a bearing block, 53 which has 
downwardly extending Side flanges 54 engaging 
over the upper edge of the -cam member 4f. 
Bearing on the top face of the block 53 and 
re-acting between it and a top wall, member 56 
of the bracket member 5, , is a wedge can 60 
which is Secured to the outer...endofa, piston rod 
6 having a piston 62, slidable in a cylinder 65 
provided with a segmental foot 66 secured to 
the outer end of the slide AO as by the screws 67. 
The Wedge cam 60 may be held in position. as 
by a cover plate 10 as shown in. Figure 8, and 
it may be Secured to the piston rod.6 as by a 
"reduced, diameter portion I of the rod extend 
ing through a hole 12.of, the Wedge-cam-and-hav 
ing a nut 73 threaded on its outer extremity. 
This, nut 13 may also secure...in positional bracket 
75 carrying -a switch actuating element 76 the 
spurposer of which will later be described. 

The Outer, end of the cylinder 65.nlay, be-closed 
off asby, a cylinder.head,80, and pipes 8 and 82 
leading through the head .80 and the cylinder 
swall, respectively, ..may he employed to conduct 
, fluid under;pressure into or...discharge fluid pres 

() 
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beyond the piston 62. It will be noted that the 
end of the wedge cam 60 adjacent to the pis 
ton rod 6 is narrower than that end further 
remote therefrom. When the wider portion of 
the wedge can bears against the block 53, as in 
Figure 6, the rear end of the carriage 4 is held 
in a Somewhat elevated position with the grind 
ing wheel forward at the start of the grinding 
operation, but as the piston is: moved to the right 
from the position of Figure 6 to that of Figure 7, 
the narrower portion of the wedge cam 60 en 
<gages the block 53, allowing the rear end por 

i 

20 

25 

() 

40 

5. 

55 

y) 

tion of the carriage 4 to drop and moving the 
grinding wheel rear Wardly, feeding it into the 
work. 
Means may be provided as shown in Figure 15 

to produce this feed motion of the grinding wheel 
relative; to the work during the operative traverse 
between the wheel and the Work and to a pre 
determined extent, the wheel then being returned 
to its initial feed position automatically. On 
the extended traverse of the wheel which brings 
it out of operative relation to the work, as at 
the end of a grinding operation, the finished 
work is taken from the machine and an un 
ground-piece of Work substituted therefor, upon 
which the next grinding operation is to be per 
formed. Referring to Figure 15, the pressure 
pipes 8...and. 82.lead-to, a valve casing 90 within 
which is nowable a valve 9 normally down 

| Wardly pressed in the casing 90 as by: means of 
a. Spring 92. In the position shown in Figure 15, 
this piston, 92 is lifted as far as permitted by a 
head 93 thereon which engages -a, shoulder 96 
of the valve casing, and it is held in this posi 
tion by fluid pressure admitted beneath the pis 
ton 9 as through a pipe 95 leading from a 
valve casing 96 within which is axially movable 
a valve.97. In the position shown this valve 97 
is lifted so that an annular recess, 98 therein 
opens communication to the pipe: 95 from a pres 
sure.supply pipe.99. When the valve 9 is in its 
upper position as shown, -a, -branch : 00 leading 
from the pressure-pipe, 99 communicates through 
the casing, 90 around-a-neckportion OOO. of the 
valve 9 ? to the pipe 8, while the pipe 82.com 
municates around a valve neck to the dis 
charge pipe 02 having an adjustable valve,03 
therein by which the rate of discharge of fluid 
under pressure may be controlled. This causes 
the piston 62 to be driven from its position of 
Figure 15 toward the right at a speed dependent 
upon the setting af the valve 103 to produce a 
gradual feed-of-the-grinding wheel into the Work. 
This persists until the Switch actuating element 
6 strikes a switch arm. 05, closing , the Con 

tacts; O6, and 07. This makes; an electrical con 
nection from the line .08, the main Switch at 
09 being closed, through the leads 0 and , 

the contacts .06 and 07 of the switch: , 
through, a solenoid. 12 of a relay i-3, an arms-4 
of this relay, and lead, a? 5 back through the 
switch 09 to the line 6. The actuation of the 
solenoid 2 throws over the armature SWitch 

..f5 arm , i. 8 toward the solenoid f2, breaking the 
connection to the arm, A and closing as connec 
tion 120 of the solenoid t2 and Qpening: a con 
itact; 22 leading.from the lead -5. This contact 
22 is in circuit through a lead 23 with a sole 

70 noid (24.and.a.lead. (25 to the lead if 0, so that 
the opening of the contact .22 deenergizes the 
solenoid .24, allowing the valve 97 to drop, thus 
cutting off the pressure to the pipe 95 and open 
ing this pipe 95 to free discharge through the 

sure.from opposite end portions of the cylinder 5. pipe 30. This allows.the valves 9 to drop, cut 
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suitable worn gear 6 connected for rotation ting of the pipe 8 from the pressure line OO 

and opening the pipe 82 to this pressure line, 
while opening the pipe.8 to the discharge pipe 
3 which by-passes the valve, O3 to free dis 
charge. Thus the piston 62 is returned rapidly 
to the position of Figure 15 in position to start the 
next cycle of operations. 
After the extended traverse of the wheel slide 

has been produced and the slide starts back to 
ward the work, a Switch actuating element 35 
On the wheel carriage depresses a Switch arm 36, 
making an electrical connection between the con 
tacts 37 and 38. The Switch actuating element 
f35 is free to tilt out of the way on the extended 
OutWard traverse So that at that time it does 
not actuate the switch arm 36. A stop 350 holds 
the element 35 in position to depress the arm 
36 on return of the wheel slide. This establishes 
an electric connection from the lead. O and 
lead f39, the contacts 38 and 37, and lead 40, 
extending to the left hand solenoid 2 of the 
switch f3, and as the previous energization of 
the Solenoid ff2 served to close the contact 20 
with the switch arm f4 and lead 5 to the line 
f6, this again energizes the solenoid 2 and re 

turns the switch arm f4 to the position shown; 
whereupon the cycle of operations is repeated, 
the wheel returning to its normal traversing path 
and the slow feed of the wheel commencing. 

Feed between the wheel and the work may be 
effected, if desired, by motion of the work car 
riage 3 rather than by motion of the wheel slide, 
and mechanism for accomplishing the feed in 
this manner is illustrated in Figures 10 and 11. 
Referring to the construction shown in these 
figures, the work slide 3 carries a bracket 50 pro 
vided with a yoke member 5 which extends 
rearwardly beneath the carriage 3. The forward 
wall of the bracket 50 is provided with an open 
ing Within which is seated a bushing 52 and 
journaled therein and held against axial motion 
is a feed shaft. 53 having a rearward Splined 
extension 54. This extension projects within 
a feed sleeve 55 having inwardly extending por 
tions 56 engaging in the grooves of the exten 
sion 54 so that relative axial motion between 
the parts 54 and f 55 is permitted while they are 
prevented from independent rotation. By rotat 
ing the feed shaft f 53, therefore, it will be evident 
that the sleeve 55 will also be rotated. This 
sleeve 55 is externally threaded and has threaded 
engagement with a nut member 59 which is 
secured to the forward face of the bed as by 
means of Screws 57 extending through a down 
wardly extending flange 58 of the nut 59 and 
into the forward portion of the base f. The in 
ner Wall of the yoke member 5 carries a guide 
block 60 having a horizontal groove 6 therein 
within which rides a wedge cam 162. The op 
posite edge of the wedge cam engages a wear 
piece 63 in the inner end of the sleeve 55. The 
guide block 60 is held into engagement with the 
Wedge cam 62 and the Wedge cam in engage 
ment with the wear piece f63 by means which 
urges the work slide 3 forwardly in feeding direc 
tion. This as shown is accomplished by a weight 
f65 fixed to the end of a cable 66 which extends 
through a hole 67 in the top of the base , over 
a guide pulley f68 and under a guide pulley 69, 
both journaled in a bracket f TO Secured to the 
top face of the bed , and then to a post T2 de 
pending from the work slide 3, to which post 
the other end of the cable is Secured. 
The feed shaft 53 may carry a hand wheel 
T5 at its outer end and it may also carry a 
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by a worm 80 (see Figure 1a) on a transverse 
shaft fill carrying a knurled hand wheel f8 at 
its outer end. The shaft. TT is journaled in a 
lever 8 fulcrumed at 82 so that the worm 
80 may be lowered into engagement with the 
worm wheel 76 in which case by its rotation the 
shaft. 53 may be slowly rotated, or lifted so that 
the shaft fs3 may be rotated at a faster rate by 
rotation of the hand wheel, 75. When the worm 
is in its lowered position it locks the shaft 53 
against rotation by the hand wheel 75. 
The Wedge can 62 may be arranged to be 

traversed during the operation of the wheel on 
the work to produce feed motion, this being 
shown as accomplished by the fluid pressure 
cylinder 65a containing the piston 62a connected 
to the piston rod 6a, this piston rod being pro 
vided with a shaft extension 72a extending 
through the cam, 62 and Secured as by a nut 
3a engaging the threaded outer end of the men 

ber 2a. This cylinder 65a may be connected up 
to the mechanism shown in Figure 15 in place 
of the cylinder 65 shown in that figure and the 
wedge cam 62 may be provided with an actuat 
ing, element 76a for engagement with the switch 

T. 
The feed may also be produced by motion of 

the wheel slide 6 forward or backward relative 
to the carriage 4. Such an arrangement is illus 
trated in Figures 12 to 14. The wheel slide 5 
may be provided with a depending portion 200, 
which extends down between ways 20, upon 
which the slide 5 is mounted, This depending 
portion 200 may have fixed transversely thereof 
a pin 203 having a hardened head 204 which en 
gages one edge face of a wedge can 205. The 
opposite edge of the Wedge can 25 is guided in 
a notch 206 of a block 29 secured to a flange 
208 upstanding from the base of a channel shaped 
member 20, the side flanges of which form the 
ways 20. The slide 5 is pressed toward the 
flange 208 by any suitable means such as the 
weight 22 attached to a cable 2 f3. This cable 
23 passes over a guide pulley 24 carried by a 
bracket 25 secured to the flange 208 and is 
secured as by an eye bolt 220 to the depending 
portion 290. Movement of the wedge cam 205 to 
bring its narrower portion between the members 
207 and 203 permits the weight 22 to move the 
grinding wheel transverse to its axis to effect feed 
of the wheel with reference to the work. A switch 
actuating element 22 Secured to the wedge cam 
may impinge upon the switch if T at the limit of 
feed as in Figure 15 and the feed motion of the 
feed can may be produced by the pressure cylin 
der 65b having the piston 62b and the piston 
rod 6b which may be connected into the System 

60 
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in place of the cylinder 65 and piston 62 and 
rod 6 of Figure 16, thus to control the cycle of 
the feed in the same manner that it can be con 
trolled by rocking the wheel carriage 4 or by 
notion of the Work carriage. 
From the foregoing description of an embodi 

nent of this invention, it should be evident to 
those skilled in the art that various changes and 
modifications might be made without departing 
from the Spirit or scope of this invention. 
I claim: 
1. The combination with a pair of members, 

One of said members supporting work and the 
other of Said members supporting a tool, moving 
means, connections between said moving means 
and One of Said members causing movement of 
said moving means in one direction to produce 

  



2. 
Irelative feeding motion between said members, 
3and in £another direction to produce relative re 
(traction between said members, a transverse 
:wedge member in said connections, means, acting 
2 to produce relative traverse between said men 
ibers transverse to feeding direction, and means 
'for automatically moving said wedge member 
endwise.in a rectilinear path during the travers 
ing action of the tool on the work. . 

2. The combination with a pair of members, 
'one of said members supporting work and the 
other of said members supporting a tool, moving 
means, connections between said moving means 

1 and one of said members causing movement of 

5 

0 
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Said cam plate to move said:slide in accordance 
'With the contour of said camplate to effect ita 
3 relative feedinotion between Workson::said Work 
Supporting member; and a tool; On said tool slip 
uporting innenber. 

5. The combination with a pair of members, 
one of said members supporting work and the 
ióther' of said, members supporting a tool for op 
eration ionisuch work, one of said members being 
pivotally: Supported eccentric:to the Workingcon 
tact between said:tool and the work to cause feed 
and retraction between 'the tool and work on 
frocking of said rockably supported member, a 
'former cam fixed" with respect to the other of 

said moving means in one direction to produce its said members, a follower movably carried by 
strelative feeding motion between said members, 
and in another direction to produce relative re 
traction between said members, a transverse 
wedget member in said connections, means acting 
to produce relative traverse between said mem 
bers transverse to feeding direction, fluid pres 
sure mechanism for moving said wedge member 
'endwise in a rectilinear path during the travers 
'ing action of the tool on the work, and an elec 
tric' control for said fluid, preSSure mechanism. 

3. The combination with a pair of members, 
one of said members supporting work and the 
other of said members supporting a tool, means 
for relatively reciprocating said members to cause 
the tool to traverse the work between normal 
traverse limits, and beyond one of said limits 
i-through an extended traverse wherein said tool 
is spaced from the work, means for producing a 

3 relative notion of Said members transverse to the 
direction of reciprocation to cause feed and re 
traction of the tool relative to the work, electrical 
means for controlling said feed motion including 

: a limit switch for stopping the feed motionata, 
predetermined point and setting said members 
relatively to a starting feed position, and switch 
"means contacted and actuated by one of said 
members during return from said extended trav 

serse for conditioning said electrical means to 
cause said feed motion moving means to startia, 
feeding cycle. . . . . 

4. In combination, a Work supporting member, 
a tool supporting member, one of Said members 

25 
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'said pivotally mounted member and engaging 
i said former cam, means for relatively recipro 
icating said members lengthwise of said former 
1 cam, a wedge cam between said follower and a 
portion of said pivotally mounted member, and 

: means for moving: Said wedge cam to move:Said 
follower with referencesto: said:pivotally mounted 
member. 

6. In combination, a base, a barrockably and 
axially slidable on said base, a member secured 
ito'saidbar, a member carried by: Said base, one 
of Said members supporting Work and the other 
of said members supporting a tool for operating 
on said work, a former' cam carried by said base 

; and arranged parallel to saidbar, a follower for 
- said 'cam movably carried by 'said bar-carried 
member, means for reciprocating said bar-car 
Iried member withi said bar, the tangular position 
of Said bar-carried member being determined 
partly by engagement of Said follower on said 
former cam,ia wedge can arranged between said 
can follower and bar-carried member, and 
means for moving 'Said Wedge can to move said 
follower with relation to said bar-scarried mem 
ber. 

:7. In combination, a slide, a yokemovable with 
: Saidslide, a fixed nut, a threaded sleeve arranged 
with its axis in the direction of motion of said 
nut, a shaft splined to and within said sleeve, a 
transversely arranged camplate between one end 
of said sleeve.and said yoke, means pressing: said 

being a slide, a yoke movable with said slide, a 
"fixed nut, a threaded sleeve arranged in the di 
irection of motion of Said'slide engaging said nut, 
a shaft splined to and within said sleeve, a cam 
plate between one end of said sleeve and said 
yoke, means pressing said yoke in a direction to 
hold said sleeve against said cam plate, means 
for rotating said shaft to move said slide, and 
means actuable in a predetermined cycle...to move 

50 
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iyoke in a direction to hold said: sleeve, against 
said can plate, means for rotating said shaft to 
"move said: Slide, and means operatively, engaging 
said can plate and actuable to move said cam 

: plate transverse to said shaft to move said slide 
independently of the motion of said 'slide caused 
by rotation of said shaft; and in accordance with 
the contour of Said camplate. 

THOR. H. LJUNGGREN. 

  


