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DEVICE FOR, LAPPING IN, WALWES. 

Application filed March 31, 1924. serial No. 703,089. 

This invention relates to a device for lap 
ping in valves. 
has been customary to rotate the valve in a 
fixed plane thereby dressing or lapping in 
only that portion of the surface of the valve 
which engages the valve seat when the valve 

0. 

is in a single predetermined position. If 
the valve is tilted slightly on its seat the 
contact is imperfect and the valve will leak. 
Some valves are provided with contact sur 
faces which are curved to conform substan 
tially to the contour of a portion of a sphere, 
so as to fully engage the valve seat when 

5 
the valve is tilted, and when such a valve 
is lapped in as above described the spheri 
cal surface is deformed, because a portion 
only thereof will engage the seat during the 
lapping in operation. 
One object of the present invention is to 

provide a device of this kind which will 
operate to quickly and accurately fit the 
valve to the valve seat. - 
A further object of the invention is to 

provide such a device which will lap in the 

in its construction, easy 
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entire contact surface of a spherical valve 
and maintain the same in true spherical 
form, thus insuring the proper seating of the 
valve when tilted. 
A further object of the invention is to 

provide such a device which will be simple 
to operate and in 

expensive to manufacture. 
Other objects of the invention will appear 

as the mechanism is described in detail. In the accompanying drawings Fig. 1 is a 
side elevation of a lapping in device and its 
operating mechanism, embodying my inven 
tion; Fig. 2 is a vertical sectional view taken 
centrally of the lapping in device and part 
ly broken away; Fig. 3 is a plan view of the 
eccentric gearing; and Fig. 4 is a diagram of 
the path of movement of the valve tilting 
member. 
In these drawings I have illustrated one 

embodiment of my invention and have 
shown the same as designed primarily for 
lapping in the foot valve of a gasoline pump 
but it will be understood that the mechanism 
may take various forms and that the de 
vice may be used in connection with valves 
of various kinds without departing from the 
spirit of the invention, 

in that form here shown the device com 
prises a supporting structure or main frame 

In devices of this kind its 
1 having means for supporting thereon an 
element having an annular part to engage 
the contact surface of the valve. This an 
nular element corresponds exactly to the 
valve seat so that when the valve has been 
finished or lapped in it will fit perfectly on 

If desired, the valve seat the valve seat. 
itself is utilized as this annular friction or rubbing element so that the lapping in oper 
ation will fit the valve perfectly to the seat 
with which it is to cooperate when in use. 
It is not necessary to the operation of the 
device that the valve seat should be used as 
the friction member and it will be obvious 
that a separate friction member may be sub 
stituted for the valve housing should this 
be desirable for any reason, as for example, 
when it is preferable that the friction mem. 
ber should be formed of metal different from 
the Valve. The particular valve structure 
here shown comprises a housing 2 having its 
lower portion provided with external screw 
threads 3 and its upper end provided with 
internal screw threads 4 whereby it may be 
connected with the other elements of the 
pump mechanism. This housing also has an 
inwardly extending annular flange 5 the up 
per corner of which constitutes the valve seat 
on which the valve member 10 is seated, this 
corner being, if desired, slightly beveled, as 
shown at. 6, to increase the area of contact. 
The lower portion of the housing is provided 
above the threaded portion thereof with an 
outwardly extending flange 7. When a valve 
of this character is to be lapped in and the 
valve seat is to be used as the annular fric 
tion element the valve housing 2 is mounted 
on the supporting structure 1 with the valve 
in position therein. In order to properly 
support the valve housing the supporting 
structure 1 of the present device is provided 
at its upper end with an annular member or 
ring 8 which will receive the lower threaded 
portion 3 of the housing and engage the 
flange 7 so as to support the housing thereon. 
I have not found it necessary to provide any 
means for securing the housing in position 
On the ring 8 but obviously this could be 
done if desirable. I prefer that the ring 8 
should be separate from the body portion 
of the supporting structure 1, of which it 
forms a part, and, as here shown, it is se 
cured to the upper edge of that structure 
by means of suitable fastening devices, such 
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as screws 9. By thus making the ring sepa 
rate from the main supporting structure it 
can be removed and other rings or devices 
of different character substituted therefor 
to support valve housings of different kinds 
or different sizes. The valve as here shown 
comprises a disk-like body portion 10, the 
peripheral or contact surface 11 thereof 
being curved to conform substantially to a 
portion of a sphere, the radius of which is 
such that a straight line extending through 
the center of the valve and connecting any 
two points on the periphery thereof will be 
substantially equal to the diameter of the 
valve seat. Consequently the contact Surface 
of the valve will properly engage the valve 
seat when the valve is seated thereon re 
gardless of whether the body of the valve 
is in a plane parallel with the plane of the 
valve seat. The valve also has a stem 12 
which extends through the valve Seat and 
projects Some distance below the same. 
When the valve structure as a whole has 

been mounted on the lapping in device the 
valve is rotated about an axis extending 
lengthwise of the housing 2 and during this 
rotation is moved about a transverse axis to 
tilt the valve member and thus cause all por 
tions of its contact surface to be brought into 
contact with the valve seat during the lap 
ping in operation. The transverse axis about 
which the valve is tilted is preferably sub 
stantially coincident with the axis about 
which the spherical contact surface of the 
valve is described, thus maintaining the valve 
at all times in proper relation to its seat. 
Any suitable means may be provided for ro 
tating the valve with its contact surface in 
engagement with the annular friction ele 
ment, or valve seat, and I prefer to provide 
a rotatable actuating device which is ar 
ranged above the valve seat for rotation 
about an axis extending lengthwise of the 
housing and, as here shown, this actuating 
device is in the form of a spindle 13. Inter 
posed between the actuating device and the 
valve is a connecting member 14 which, in 
the present construction, is in the form of a 
Spider having three arms 15, the lower ends 
of which are seated in recesses formed in the 
upper surface of the valve. The upper end 
of the connecting member is pivotally con 
nected with the rotatable actuating device 
and held against rotation relatively thereto. 
Preferably the connection between the actu 
ating device and the connection member is a 
universal one so that the axis about which 
the connecting member moves may intersect 
the axis of the actuating device in any direc 
tion. As here shown, the upper end of the 
connecting member is provided with a spher 
ical head 17 which is seated in a socket 18 
carried by the lower end of the spindle 13. 
This spherical head is provided with pins 19 
which extend into slots 20 formed in Wals 

of the socket, thereby holding the spindle and 
the connecting member against relative rota 
tion. . 
The means for tilting the valve during the 

rotation thereof may take various forms but 
this mechanism should be of such a character 
that the valve will be rocked about the axis 
of the connecting member more or less fre 
quently during its rotation. This tilting or 
rocking movement of the valve not only 
brings all ral'ts of the contact surface of the 
valve into engagement with the valve seat 
but it causes this surface to engage the valve 
seat with a wiping action which expedites 
the dressing or lapping in of the parts. The 
aheans for so tilting the valve preferably 
comprises an actuating member which is 
novable transversely to the axis of rotation 
of the valve and has movement toward and 
from said axis in different paths. 
present construction I have provided the 
main supporting structure 1, in the lower 
portion thereof, with a vertical bearing 21 
in which is journaled a shaft 22 the upper 
end of which has formed therein a vertical 
bearing 23 arranged eccentrically to the axis 
of the shaft 22. Journaled in the bearing 23 
is a stud 24 having secured to its upper end, 
and pi'eferably formed integral there with, a 

the shaft 22 and is rotatable relatively there 
to. This pinion is arranged within and 
meshes with an internal gear or annular rack 
26 of a diameter somewhat greater than the 
diameter of the pinion. This internal gear 
is supported by an annular boss 27 extending 
upwardly about the upper end of the shaft 
22 and is held against relative rotation to 
that boss. Consequently as the pinion 25 
rotates about the axis of the shaft 22, it will 
travel about the internal gear and will be 
rotated thereby. Mounted on the pinion and 
arranged eccentrically of the axis thereof is 
an actuating member, here shown as a pin 
28 seated in the pinion 25 and extending 
above the same. The upper end of this pin 
is so connected with the stem 12 of the valve 
as to cause the lower, end of the valve stem 
to move, therewith. In the present instance, 
the upper end of the stem has a spherical 
head 29 arranged within a socket 30 in the 
lower end of the valve stem. If desired, a 
protecting cover may be provided to prevent 
the entrance of metal dust or other foreign 
matter into the gearing and bearings of the 
tilting mechanism. As here shown, this 
cover is in the form of a plate 31 resting 
upon the upper end of the boss 27 and hav. 
ing a depending flange 32. The pin 28 ex 
tends through this cover and thus serves to 
connect the same with the pinion so that it 
will move therewith, the diameter of the 
cover being sufficient to permit of this move 
ment with relation to the boss. It will be 
apparent that the double eccentric movement 
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pinion 25 which rests on the upper end of 
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thus imparted to the actuating member 28 
will carry the lower end of the valve stem 
transversely to the axis of rotation of the 
valve and will cause the valve to be tilted 
first in one direction and then in another. 
The path of movement of this actuating de 
vice is along a series of transverse lines 
which intersect one another and this path 
extends toward and from the axis of rota 
tion of the valve in various directions. The 
path defined by the actuating device in one 
complete rotation of the shaft 22 will be ap 
proximately that shown in the diagram of 
Fig. 4 and, as will be noted, comprises a 
series of loops extending radially from the 
axis of rotation of the valve. It will be un 
derstood, of course, that this path may take 
various forms. 
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The driving mechanism for the lapping in 
device may take any suitable form but, in 
the present instance, I have associated this 
device with a driving mechanism similar to 
a drill press. The supporting structure 1 is 
mounted on a base 33 from which a standard 
34 extends upwardly, this standard having 
its upper end turned at an angle thereto and 
provided with a vertical bearing 35 in which 
the spindle 13 is journaled. A driving shaft 
36 is journaled in the lower portion of the 
standard 34 and extends into the supporting 
structure 1 where it is connected by means 
of beveled gearing 37 with the shaft 22. The 
outer end of the shaft 36 is provided with a 
driving pulley, 38 and with a series of 5 stepped transmission pulleys 39, any one of 
which may be connected by means of a belt 
40 with a pulley 42 on the upper end of the 
spindle 13. The ratio of the driving con 
nection between the spindle and the shaft 22 
is preferably such that the spindle will ro 
tate at a considerably greater speed than the 
shaft 22. - 
While I have shown and , described one 

embodiment of my invention I wish it to be 
understood that I do not desire to be limited 
to the details thereof as various modifica 
tions may appear to a person skilled in the 
art. 
Having now fully described my invention, 

what I claim as new and desire to secure by 
Letters Patent, is: . . . . . 

1. In a mechanism of the character de 
scribed, an element having an annular part 
to engage the surface of a valve, means for 
rotating said valve in contact with said part. 
and a device having movement transverse to 
the axis of rotation of said valve and adapt 
ed to be operatively connected with said 
valve independently of said actuating device. 

2. In a mechanism of the character de 
scribed, an element having an annular part 
to engage the surface of a valve, means for 
rotating said valve in contact with said part 
and a device having movement in a plurality 
of different directions transverse to the axis 

of rotation of said valve and adapted to be 
operatively connected with said valve. 

3. In a mechanism of the character de 
scribed, an element having an annular part 
to engage the surface of a valve, means for 
rotating said valve in contact with said part, 
and a device having movement in intersect 
ing paths transverse to the axis of rotation 
of said valve, and adapted to be operatively 
connected with said valve. - - - 

4. In a mechanism of the character de 
scribed, an element having an annular part 
to engage the surface of a valve, means for 
rotating said valve in contact with said part, 
and a device having movement in paths 
which form a plurality of loops extending 
in different directions from the axis of ro 
tation of said valve, said device being adapt 
ed for operative connection with said valve. 

5. In a device of the character described, an element having an annular part to engage 
the surface of a valve, a rotatable actuating 
device, a connecting member interposed be 
tween said actuating device and said valve 
and pivotally connected with said actuating 
device, and a device movable in a path trans 
verse to the axis of said actuating device and 

70. 

80 

85 

90 

adapted to be connected with that side of 
said valve opposite said actuating device to 
move said valve about the axis of said con 
necting member. 

6. In a mechanism of the character de 
Scribed, an element having an annular part 
to engage the surface of a valve and through 
which the stem of said valve extends, a rotat 
able actuating device, a connecting member 
interposed between said valve and said ac 
tuating device and pivotally connected with 
said actuating device, and a device movable 
transversely to the axis of said actuating 
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device and adapted to engage the stem of 
said valve to move the latter about the axis 
of said connecting member. 

7. In a mechanism of the character de 
scribed, an element having an annular part 
to engage the surface of a valve and through 
which the stem of said valve extends, a rotat 
able actuating device, a connecting member 
interposed between said valve and said ac 
tuating device and pivotally connected with 
said actuating device, a device rotatable 
about an axis substantially parallel with the 
axis of said actuating device and having a 
part arranged eccentrically thereof and 
adapted to be connected with the stem of 
said valve. 

8. In a mechanism of the character de 
scribed, an element having an annular part 
to engage the surface of said valve, a rotat 
able actuating device, a connecting member 
interposed between said actuating device and 
said valve and pivotally connected with said 

lo 

actuating device, a shaft rotatable about an 
axis substantially parallel with the axis of 
said actuating device, and a part eccentri 



cally connected with said shaft and adapted 
to be connected with said valve to move the 
same about the axis of said connecting mem 
ber. - 

f 9. In a mechanism of the character de 
Scribed, an element having an annular part 
to engage the surface of a valve, a rotatable 
actuating device, a connecting member inter 
posed between said actuating device and said 

its valve and pivotally connected with said 
actuating device, a shaft rotatable about an 
axis substantially parallel with the axis of 
said actuating device, a part eccentrically 
connected with said shaft and rotatable rela 

is tively thereto, and a second part eccentri 
cally mounted on the first mentioned part 
and adapted to be connected with said valve. 

10. In a mechanism of the character de 
scribed, an eleinent having an annular part 

28 to engage the surface of a valve, a rotatable 
actuating device, a connecting member in 
terposed between said actuating device and 
said valve and pivotally connected with said 
actuating device, a shaft rotatable about an 
axis substantially parallel with the axis of 
said actuating device, a pinion rotatably 
mounted on said shaft eccentrically to the 
axis thereof, an annular rack surrounding 
said pinion and meshing there with, and a 

30 part mounted on said pinion eccentrically 
to the axis thereof for connecting the same 
with said valve. - 

11. In a mechanism of the character de 
scribed, an element having an annular part 
to engage the surface of a valve and through 
which the stem of said valve extends, a 
rotatable actuating device, a connecting 
member interposed between said valve and 

5. 

said actuating device, and pivotally con 
40 nected with said actuating device, a shaft 

rotatable about an axis substantially par 
allel with the axis of said actuating device, 
a pinion carried by said shaft for rotation 
about an axis parallel with but out of line 
with said axis, an annular rack surround 
ing said pinion and meshing there with, and 
a part mounted on said pinion out of line 
with the axis thereof and adapted to engage 
the stem of said valve. 

12. In a mechanism of the character de 
scribed, a structure having means to sup 
port a housing having a valve chamber and 
a valve seat within said chamber, an actuat 
ing device to rotate a valve on said seat, and 
means carried by said structure on that side 
of said valve opposite said actuating device 
for tilting the valve while it is being rotated. 

13. In a mechanism of the character de 
scribed a structure having means to sup 
port a housing having a valve chamber and 
a valve seat within said chamber, a spindle 
rotatable about an axis extending length 
wise of said housing, a member for connect 
ing said spindle with a valve on said valve 

65 seat, said, member having universal pivotal 
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connection with said spindle, a device mov 
able in a path transverse to the axis-of said 
spindle for moving said valve about the 
axis of said connecting member. 

14. in a mechanism of the character de 
Scribed, a structure having means to support 
a housing having a valve chamber and a 
valve seat within said chamber, an actuating 
device mounted for rotation about an axis 
2xtending lengthwise of said housing, a 
member to connect said actuating device 
with said valve, said member being pivotally 
connected with said actuating device, a shaft 
rotatable about an axis substantially parallel 
to the axis of said actuating device, and a 
part eccentrically connected with said shaft 
adapted to impart movement to said valve 
about the axis of said connecting member. 

15. In a mechanism of the character de 
Scribed a structure having means to support, 
a housing having a valve chamber and a 
valve seat, within said chamber, an actuating 
device mounted for rotation about an axis 
Xtending lengthwise of said housing, a 
member to connect said actuating device 
with said valve, said member being pivotally 
connected with said actuating device, a shaft 
mounted for rotation about an axis substan 
tially parallel with the axis of said actuating 
device, a pinion rotatably mounted on an 
axis extending parallel to but offset from the 
axis of said shaft, a fixed annular rack with 
which said pinion meshes, and a part carried 
by said pinion and arranged eccentrically to 
the axis thereof for imparting movement to 
said valve about the axis of said connecting 
member. 

16. In a mechanism of the character de 
Scribed, a stationary element having an an 
nular part to engage the surface of a valve, 
and separately operated devices each having 
means for connecting it with said valve, for 
rotating said valve in contact with said part 
and for tilting said valve with relation to 
said part during the rotation of said valve. 

17. In a mechanism of the character de 
Scribed, a stationary element having an an 
nular part to engage the surface of a valve, 
and devices having means for separately con 
necting the same with said valve for rotat 
ing said valve in contact with said part about 
a longitudinal axis and for simultaneously 
moving said valve about an axis transverse 
to the first mentioned axis, each of said 
devices having its own drive. 

18. In a mechanism of the character de 
Scribed, a stationary element having an an 
nular part to engage the surface of a valve, 
and devices having means for separately, 
connecting the same with said valve for ro 
tating said valve in contact with said part 
and for tilting said valve in different direc 
tions with relation to said part during the 
rotation of said valve, each of said devices 
having its own drive. 
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19. In a mechanism of the character de 
scribed, a stationary element having an an 
nular part to engage the surface of a valve, 
a rotatable actuating device arranged above 
said part, a connecting member engaging 
said valve and pivotally connected with said 
actuating device at a point spaced from 
said valve for movement about a trans 
verse axis, and driven means directly actuat 
ing said valve to cause said valve to move 
about said transverse axis of said connect 
ing member while it is being rotated by said 
actuating device. - 

20. In a mechanism of the character de 
scribed, a stationary element having an an 
nular part to engage the surface of a valve, 
a rotatable actuating device spaced from 
said part, a connecting member having uni 
versal connection with said actuating device 
and engaging said valve to rotate the same, 
and driven means directly actuating said 
valve independently of said connecting mem 
ber for tilting said valve with relation to 
Said part of said element. 

21. In a mechanism of the character de 
scribed, a stationary element having an an 
nular part to engage the surface of a valve, 
a spindle rotatable about an axis extend 
ing through said annular part and having a 
socket, a connecting member having a head 
seated in said socket and held against ro 

hereto. 

s 

tation relatively thereto, the other end of 
said connecting member engaging said valve 
to impart rotation thereto, and driven means 
directly actuating said valve for tilting said 
valve and said connecting member with re 
lation to said spindle. 

22. In a mechanism of the character de 
Scribed, a stationary element having an an 
nular part to engage the surface of a valve, 
an actuating device rotatable about an axis. 
extending through said annular part, a con 
necting member pivotally secured to said 
actuating device for movement about a 
transverse axis and having a plurality of 
arms to engage recesses in said valve, and 
means independent of said connecting mem 
ber to directly engage said valve and posi 
tively move said valve about said transverse 
axis of said connecting member. 

23. In a mechanism of the character de 
scribed, a structure having stationary means 
to support a housing having a valve cham 
ber and a valve seat within said chamber, 
an actuating device to rotate a valve on 
said seat, and driven means separate from 
said actuating device and acting directly 
on said valve for tilting said valve while it 
is being rotated. 
In testimony whereof, I affix my signature 

EARL E. ECKMEYER. 
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