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ECCENTRIC AND FOLLOWER MECHANISM 
James L. Edelen, Kirkwood, Mo., assignor to Car 

ter Carburetor Corporation, St. Louis, Mo., a 
corporation of Delaware 

Application July 12, 1951, Serial No. 236,408 
(C. 74-567) 7. Claims. 

1. 
This invention relates to eccentric and follower 

mechanisms, and particularly to means for re 
ducing Wear and increasing the life of such de 
WCes. 

Conventional fuel pumps and vacuum booster 
pumps in use on internal combustion engines 
are frequently actuated by a lever resiliently 
urged into contact at one end with an eccentric 
mounted on the engine cam shaft. In the con 
ventional construction a flat surface of the lever 
makes a line contact with the face of the eccen 
tric. Since the entire load is applied to an ex 
tremely Small bearing area, wear on the bearing 
Surfaces is very severe, particularly on the lever, 
which eventually may wear completely through. 
Wear, however, is not confined to the lever con 
tact face, but also is very severe on the eccentric 
Surface, Substantially reducing the diameter 
thereof, as well as causing the cutting of grooves 
therein due to irregularity in the wearing down 
of the lever. 

It is, therefore, the object of this invention to 
provide means for increasing the service life of 
eccentric operating mechanisms for pumps by 
eliminating the excessive wear inherent in the 
bearing surfaces of present types of eccentric and 
follower mechanisms. 
A further object is to provide means whereby 

the permissible load on eccentric and follower 
mechanisms of this type may be substantially in 
creased. 
A further object is to provide a slow-wearing 

cam follower device which may be readily sub 
stituted for the present conventional followers 
in pump cperating mechanisms, without any al 
teration to the eccentric or pump construction. 
I achieve the above objects by providing the 

pump operating lever with a slidably or pivotally 
mounted contact shoe having a concave arcuate 
contact face, the arc of the contact face being 
the same radius as the eccentric. The mating 
arcuate faces of the shoe and eccentric thus pro 
Wide a large bearing area, as compared with the 
line contact of the conventional structure, there 
by distributing the load over the entire area, with 
out concentration on any restricted portion 
thereof as in the present construction. With the 
slidably mounted shoe an equally large bearing 
surface may likewise be provided between the flat 
undersurface of the shoe and the surface of the 
lever, thus permitting similar load distributions 
and similarly inhibiting Wear. 
Other objects and advantages Will appear from 

the Specifications when read with the accom 
panying drawing, in which: 

Fig. 1 shows one form of slidably mounted con 
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2 
tact shoe and Operating lever applied to a con 
ventional diaphragm type pump. 

Fig. 2 is an enlarged sectional view of the lever 
and shoe illustrated in Fig. 1. 

Fig. 3 is a transverse section through Fig. 2 
along the line 3-3. 

Fig. 4 shows a modified form of slidably mount 
ed shoe construction. 

Fig. 5 is a transverse Section along the line 5-5 
of Fig. 4. 

Fig. 6 shows another modification of slidably 
mounted shoe. 

Fig. 7 is a transverse Section along the line 
7-7 of Fig. 6. 
Referring now to Figs. 1, 2 and 3, the numeral 
refers to an eccentric. A conventional dia 

phragm type pump 5 formed with a mounting 
bracket 6 includes a diaphragm (not shown) 
and operating stem. 9, secured at its lower end 
to the diaphragm. 
Pump operating lever 22 is a curved, channel 

shaped sheet metal member formed with a cen 
tral opening 23 through which passes journal 
shaft 24. One end of lever 22 is bifurcated as at 
25 to receive operating stem 9. Stem 9 is 
formed With a head 26, against Which is Seated 
metal washer 27, resilient washer 28, and hard 
plastic Washer 29. A coil Spring 39 normally 
biases the diaphragm and its stem 9 downward 
ly, thus urging Washer 29 into contact with the 
upper surface of the bifurcated portion 25 of 
lever 22. 
A contact shoe 3 formed with a concave arcu 

ate upper face 3a for engagement with eccen 
tric f , and a plane OWerface 32 for engagement 
With the Web portion of lever 22, is slidably Se 
cured to lever 22 by a pin 33 which is mounted 
for slidable movement in longitudinal slot 34 
in the end portion of the Web of lever 22. The 
contact shoe 3 extends laterally at each side of 
the longitudinal side edges of the channel-shaped 
operating lever 22 and is provided with depend 
ing side flanges Which embrace the side edges of 
the lever 22 to retain the shoe against lateral 
displacement. The depending side walls of the 
shoe 3 are so positioned with respect to the side 
Walls of the lever as to provide suitable clearance 
to prevent binding during the sliding movement 
of the shoe on the bearing face of the lever. The 
bearing face of the lever is illustrated as a flat 
surface at the end portion of the lever structure. 
The concave arcuate face 3d of shoe 3 is of 

the same radius as eccentric and is urged into 
contact with the surface of eccentric f ; by coil 
Spring 35, one end of which is seated in a recess 
36 in pump bracket 6, the other end being seated 
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against the lower surface of the web of lever 22, 
about upturned locating member 3. 

During operation of the engine, as eccentric 
rotates, shoe 3 remains at all times in contact 
with the eccentric and slides back and forth. On 
lever 22 to accommodate itself to the movement 
of the eccentric. As has been indicated above, 
the arrangement provides large, long-wearing 
bearing Surface both between the shoe and the 
eccentric and between the shoe and the lever. 
A modified form of slidably mounted shoe is 

illustratd in Figs. 4 and 5. The shoe 48 is 
Stamped out of sheet metal and has a concave 
arcuate upper face 4f for engagement with the 
cam surface. At either end of the arcuate sur 
face, extending end portions are bent under to 
form, with the bottom of the arcuate portion, a 

O 

5 

relatively large, flat bearing surface for slidable 
engagement with the lever web. Downwardly ex 
tending flanges 42 are formed on either side of . 
the arcuate face, and tabs 43 extending inwardly 

20 

from the lower edge of:each the flanges slidably, i. 
Secure the shoe to the lever. Tabs. 43; ride in a 
shallow notch 44 in the flange lever .22 the ends 
of notch 44 serving, as stops on longitudinal 
movement of the tabS and Shoe. 
Another form of slidably mounted shoe is 

shown in FigS. 6 and 7. In this modification the 

25 

shoe 45 is generally similar to the shoe of Figs. 4 
and 5, except for the shape of the web portion, 
the ends of which are not bent under the arcuate 
portion, but project: outwardly. 
Operation of the modified shoes 3 and 45 is 

the Same as that: of shoe 3. described above. 
It will be understood that the forms described 

and illustrated herein are but the preferred em 
bodiments of my invention, and that exclusive 
use is contemplated of all modifications coming 
within the scope of the appended claims as will 
occur to those skilled in the art. 

i claim: 
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1. In a pump for operation by an engine 
rotated can that is convex along its entire work 
ing Surface, an operating lever mounted on a 
transverse pivot, a bearing surface formed at one 
end portion of Said lever, a cam follower shoe 
having a bearing Surface on one face in sliding 
contact with Said bearing surface of said lever, 
Said can follower having a second bearing sur 
iface formed as a section of a cylinder and at 
tached to said operating lever by a pin and slot 
connection positioned so as to permit sliding of 
the can follower upon the lever in a plane paral 
lel to the axis of said transverse pivot and to 
permit the full area of Said Second bearing Sur 
face of said follower shoe to remain in contact 
with the working surface of the rotatable can 
while spreading said ever bearing surface along 
a Substantial portion of Said lever. 

2. In an eccentric and follower mechanism, an 
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eccentric having- a surface that is convex along 
its entire working periphery and follower mecha 
nism including a lever member and a shoe men 
ber, said shoe member being formed with a con 
cave surface for receiving the convex surface of 
said eccentric, said lever being formed with a 
bearing surface at one end portion upon which 
said shoe member is supported for sliding move 
ment so as to maintain Said cam and shoe Sur 
faces. in full surface engagement during OScilla 
tion of said lever, the end portions of Said shoe 
member projecting toward said lever bearing Sur 
face and being in sliding engagement thereWith, 
and the longitudinal Side faces of the shoe mem 
ber being flanged downwardly to embrace the 
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4. 5. 
side of the lever member, one of said members 
being provided with spaced walls defining stops, 
and the other member having a projecting por 
tion positioned between said stops, whereby a 
sliding movement of the shoe member on the 
bearing face of the lever is limited in both 
directions. 

3. In an eccentric and follower mechanism, an 
eccentric having a surface: that is convex, along 
(its entire working surface and follower mecha 
nism including a lever member and a shoe mem 
ber, Said lever member being formed with a bear 
ing Surface at. One end portion upon which said 
Shoe member is Supported for sliding movement, 
said shoe member being formed with a concave 
face for receiving the convex surface of said ec 
centric in surface contact relationship, the end 
portions of the shoe member being fianged 
down Wardly for sliding movement with the bear 
ing face of the lever, and the longitudinal side 
faces of the shoe member being flanged down 
Wardly to embrace the sides of the lever member, 
Said lever member being formed with elongated. 
recesses.-defined at their ends by wall portions, i. 
and the flanged portions of the sie faces of said. 
shoe member being provided with inwardly pro 
jecting tabs which travel between the walls of . 
Said recesses, thereby limiting the sliding move 
ment of the shoe on the lever. 

4. In a fuel pump of the type having a housing 
and a lever pivotally mounted thereon with a . 
projecting end for actuation by an operating cam, 
which is convex along its entire working surface, 
a bearing Surface on said end of said lever, and 
a can follower shoe carried on said bearing sur 
face and having a concave. working face for con 
tinuous surface contact, with the cam working 
Surface, Said Shoe being slidable longitudinally of . 
the lever along Said bearing-surface under the 
influence of the rotating cann associated there 
With. . 

5. Eccentric and follower operating mechanism . 
for a fuel pump comprising: a cam which is con 
veX along its entire working surface, a pivoted 
lever with a bearing-surface at one end thereof, 
and a Wear shoe with a concave working face 
having continuous Surface contact with said cam 
Working surface during operation, said shoe hav 
ing an opposite. Surface mounted on said lever 
bearing . Surface for sliding movement longi 
tudinally of the lever. 

6. Eccentric and follower mechanism for a fuel 
pump comprising a cam which is convex along 
its entire working surface, a lever mounted on a 
transverse pivot and having a longitudinal bear 
ing Surface at one end thereof, and a bearing . 
shoe carried by said bearing surface of said lever 
and having a concave working face in continuous 
Surface contact with said cam working surface, 
Said shoe being mounted to slide back and forth 
in a direction longitudinally of said lever bear 
ing Surface during operation. . 

7. Eccentric and follower operating mechanism 
for a fuel pump comprising a cam which is con 
vex along its entire working periphery and which 
is rotatable on a fixed axis, a pivoted lever with 
a bearing surface at one end portion thereof, 
and a Wear shoe with a cam engaging part in 
Surface contact with said cam, portions of the 
shoe being located at each side of the cam axis, 
Said shoe also having a surface slidable back and 
forth on Said lever bearing surface in a direction 
of the length of the lever, 

JAMES I, EDELEN. 
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