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(57) ABSTRACT 

Both the inner and outer circumferential surfaces of a coil 
spring are peened by passing sequential segments of the 
spring around offset pulleys mounted within a peening cabi
net. As the spring is pulled around one of the pulleys, the coils 
fan out from the pulley to permit the peening media to impact 
portions of the inner and outer circumferential surfaces of the 
spring, and as the spring is pulled around the other pulley, the 
portions of the surfaces not peened as the segment traveled 
around the first pulley will be peened. 

3 Claims, 2 Drawing Sheets 
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METHOD OF SHOT PEENING COIL 
SPRINGS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a method of shot peening coil 

springs. 
2. Description of the Background of the Invention 

2 
cabinet. Since the spring extends through the cabinet, the 
spring can be of indeterminate length, so that very large 
extension springs may be peened in this manner. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.1 is a diagrammatic illustration of a peening apparatus 
used to practice the method of the present invention; and 

FIG. 2 is an enlarged, cross-sectional view taken substan-
1 o tially along lines A-A of FIG. 1. Shot peening is a well known and widely accepted tech

nique for increasing strength of metal components. Coil 
springs are often repeatedly stressed during use and benefit 
from shot peening. Accordingly, it is desirable to shot peen 
springs to increase strength. Tests have shown that, while 
failure can occur anywhere on the spring, failures are more 15 

common on the inside of the spring making it desirable to 
peen both the inner and outer diameters of coiled springs. 
Most compression springs are normally "open" in there 
relaxed state so that there is a gap between the coils that is 
large enough to permit peening by conventional methods. 20 

Accordingly, peening of the inner diameter of a compression 
coil spring may be easily accomplished, except for compres
sion springs having very small gaps between the coils that 
prevent peening of the inner diameter of the spring by con
ventional methods. Coils of extension springs normally 25 

engage one another, permitting peening only on the outer 
diameter unless the spring is stretched to open passages 
between the coils. This is not difficult for relatively short 
springs, which may be stretched within the peening cabinet, 
but it limits the length of springs that can be peened to the size 30 

of the peening cabinet. Other prior art methods for peening 
the inner diameter of coil springs include inserting a lance 
into the spring, but again, only relatively short springs may be 
peened in this manner. In all cases, since the size of peening 
cabinets is limited, the length of extension springs that may be 35 

peened is also limited. 

DETAILED DESCRIPTION OF INVENTION 

Referring now to the drawings, a peening apparatus 10 
includes a peening cabinet generally indicated by the numeral 
12. The peening cabinet 12 is conventional and is designed so 
that the lower portion of the cabinet is defined by tapered 
sides 14, which define a hopper 15 which holds the peening 
media or shot. A pair of rotatable pulleys 16, 18 is rotatably 
mounted within the peening cabinet 10. As can be seen in the 
drawings, the pulleys 16, 18 are offset from one another. The 
peening apparatus 10 further includes a pair of peening 
nozzles 20, 22 of conventional design which are mounted 
within the cabinet 10 and are directed to a portion of the outer 
circumferential surface of the pulleys 16, 18 respectably. 
Additional pulleys and peening nozzles may be used if nec-
essary. Each of the peening nozzles 20, 22 is fed by one of 
conventional blast hoses 24, 26, both of which are connected 
to a source of compressed air 28. Shot stored in the hopper 15 
is dispensed into the blast hoses 24, 26 through conventional 
flow regulating mechanisms 30, 32, which control the rate at 
which shot is fed from hopper 15 into the blast hoses 24, 26. 

An elongated coil spring generally indicated by 34 is fed 
into the peening cabinet 10 through an opening 36 and is 
threaded around the offset pulleys 16, 18 as shown in the 
drawings. The spring 34 exits the peening chamber 10 

SUMMARY OF THE INVENTION 

This invention relates to a method of shot peening a coil 
extension spring having coils normally sufficiently close to 
one another when the spring is relaxed so that the inner 
diameter of the spring may not receive the intended peening 
treatment. Such springs include extension coil springs and 
compression coil springs in which the space between the coils 
is small. The method includes the steps of wrapping a portion 
of the spring around offset pulleys rotatably mounted within 
a peening cabinet and pulling the spring through the peening 
cabinet while directing shot peening media onto the outer 
surface of the spring. Although pulleys are illustrated, any 
arcuate surface (whether or not rotatable; for example, a rod) 
may be used. By forcing the spring around the pulleys, one 
side of the spring remains in contact with the pulleys, so that 
the coils fan out from one another, thereby opening up the 
spring to peening of a portion of the inner diameter of the 
spring. The sides of the coils contacting the pulleys remain 
sufficiently close to one another such that a relatively small 
amount of the peening media can travel all of the way through 
the spring, so that the surfaces of the pulleys are protected 
from the peening media. As the spring travels around a sub
sequent offset pulley, the portion of the spring that was fanned 
out is engaged with the subsequent pulley and the portion of 
the spring that was engaged with the first pulley is fanned out, 
thereby permitting media to complete the peening of the outer 
and inner surfaces of the spring. The pulleys may be rotated 
by an external power source to move the spring through the 
cabinet. Alternatively, the spring may be pulled through the 

through opening 36. It will be appreciated that since the 
spring 34 includes a portion within the peening cabinet 12 as 
well as portions that have not entered the peening cabinet 12 

40 and have exited the peening cabinet 12, the spring 34 can be 
of any desired length, so that the method of the present inven
tion is not limited to springs small enough to fit within the 
peening cabinet 12 with their coils spread apart. Since the 
nozzles 20, 22 are not directed toward the openings 36, 38, the 

45 peening media is confined within the cabinet 12. 
The spring 34 is defined by multiple coils 40. If the spring 

34 is an extension spring, the coils 40 generally engage one 
another when the spring 34 is relaxed; if the spring 34 is a 
compression spring, the coils may be relatively close to one 

50 another when the spring 34 is relaxed. When the spring 34 is 
extended, the bias of the spring 34 urges the coils 40 back into 
engagement with one another in the case of an extension 
spring or back to the initial spacing if the spring is a compres
sion spring. The coils 40 of the spring 34 cooperate to define 

55 an outer circumferential surface 42 of the spring 34 and an 
inner circumferential surface 44. Referring to the portion of 
the spring 34 which is wrapped around the pulley 16, it will be 
noted that a circumferentially extending section defined by an 
arc 46 of the outer circumferential surface 42 of the spring 34 

60 engages the outer circumferential surface of the pulley 16 so 
that the coils 40 fan out from the section 46 to create gaps 48 
between the coils 40 in the circumferentially extending sec
tion defined by an arc 50 of the spring 34 disposed radially 
outwardly from the section defined by the arc 46. Accord-

65 ingly, the peening media discharged from the nozzle 20 peens 
a substantial portion (but not all) of the section defined by the 
arc 50 of the outer circumferential surface 42, and, because 
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some of the peening media penetrates into the interior of the 
spring through the gaps 48, a section of the inner circumfer
ential surface of the spring 34 will also be peened. The section 
of the inner circumferential surface 44 peened in this manner 
will be a section defined by the arc 46 of the outer circumfer
ential surface 42, plus a portion of the inner circumferential 
surface 44 adjacent the arc 46. Since the section of the outer 
circumferential surface 42 of the coils defined by the arc 46 
remain either engaged with another (or are separated by only 
a very small distance), the outer circumferential surface of the 
pulley 16 is protected from impact by the peening media, thus 
increasing the life of the pulley 16. As the spring 34 travels 
through the peening chamber 12, sequential portions of the 
spring 34 are passed over the pulley 16. The spring 34 may be 
pulled through the peening cabinet 12, but the spring 34 may 
also be forced through the peening cabinet 12 by powered 
rotation of the pulleys 16, 18. 

As the spring is pulled through the cabinet 12, the segment 
of the spring 34 peened by the media discharged from the 
nozzle 20 as it travels around the pulley 16 subsequently 
travels over the pulley 18. As this occurs, the portion of the 
outer circumferential surface 42 opposite the section defined 
by the arc 46 will engage the pulley 18. Accordingly, section 
46 that engaged the pulley 16 will now be extended to create 
gaps between the coils 40. In this way, the portion of the outer 
circumferential surface 42 of the spring 34 that was not 
peened as it traveled around the pulley 16 will be peened as it 
travels around the pulley 18; similarly, the portion of the inner 
circumferential surface 44 of the spring 34 that was shielded 
from direct impact of the media (although it may have 
received indirect impacts of the media) will be impacted by 
the media. Accordingly, as the spring 34 travels across the 
pulleys 16 and 18, the inner and outer surfaces of the spring 34 
will be peened. Springs of indeterminate length may accord
ingly be peened, as the coils 40 of sequential sections of the 
spring 34 are spread to permit peening of the inner circum
ferential surface 44 of the spring 34. 

What is claimed is: 
1. Method of shot peening a coil spring having coils with an 

inner diameter and an outer diameter, said coils normally 
being sufficiently close to one another when the spring is 
relaxed that an inner surface of the spring defined by the inner 
diameter of said coils is substantially closed off from an outer 
surface of the spring defined by the outer diameter of said 
coils, said method including the steps of pulling said spring 
through a treatment chamber wrapping a portion of the spring 
around an arcuate surface on a pulley being rotatably 
mounted in said treatment chamber and longitudinally mov
ing said spring relative to said pulley whereby sequential coils 
of said spring are moved around said arcuate surface so that 
said sequential coils are separated from one another along 
portions of said coils disposed radially outward from said 
arcuate surface of said pulley to create openings between the 
coils thereby expose at least a portion of the inner surface to 
a shot peening media applied externally of said spring, direct
ing said media to the outer surface to effect peening of the 
outer surface, and permitting a portion of said media to pass 
through said openings to thereby effect peening of at least a 
portion of said inner surface. 

2. Method of shot peening a coil spring having coils with an 
inner diameter and an outer diameter, said coils normally 
being sufficiently close to one another when the spring is 
relaxed that an inner surface of the spring defined by the inner 
diameter of said coils is substantially closed off from an outer 

4 
surface of the spring defined by the outer diameter of said 
coils, said method including the steps of wrapping of a por
tion of the spring around a pair of pulleys rotatably mounted 
in a treatment chamber and offset from one another, said 
spring including an internal portion within the treatment 
chamber and external portions entering and exiting said 
chamber, said spring being passed through said chamber by 
pulling on the portion exiting the chamber, a first circumfer
entially extending section of said coils being passed across 

10 one of said pulleys and a second circumferentially extending 
section of said coils radially offset from said first section 
being fanned out from said first section to thereby create 
openings between coils of said spring exposing said first 
section to shot peening, and said second circumferentially 

15 extending section engaging said other pulley as the spring is 
passed across said other pulley and said first section being 
fanned out from said second section to expose said second 
section to shot peening as the spring passes over said other 
pulley, directing said shot peening media through a first 

20 nozzle mounted in said chamber adjacent said one pulley and 
offset from said openings created as the spring passes across 
said one pulley to the outer surface to effect peening of the 
outer surface as the spring passes across said one pulley, and 
permitting a portion of said media to pass through said open-

25 ings to thereby effect peening of at least a portion of said inner 
surface and directing shot peening media through a second 
nozzle mounted in said chamber adjacent: said other pulley 
and offset from said openings created as the spring passes 
across said other pulley to effect peening of at least a portion 

30 of said inner surface. 
3. Method of shot peening a coil spring having coils with an 

inner diameter and an outer diameter, said coils normally 
being sufficiently close to one another when the spring is 
relaxed that an inner surface of the spring defined by the inner 

35 diameter of said coils is substantially closed off from an outer 
surface of the spring :defined by the outer diameter of said 
coils, said method including the steps of wrapping of a por
tion of the spring around a pair of pulleys offset from one 
another, a first circumferentially extending section of said 

40 coils being passed across one of said pulleys engaging said 
one pulley and a second circumferentially extending section 
of said coils radially offset from said first section being 
fanned out from said first section to thereby create openings 
between coils of said spring exposing said first section to shot 

45 peening and said second circumferentially extending section 
engaging said other pulley as the spring is passed across said 
other pulley and said first section is fanned out from said 
second section to expose said second section to shot peening 
as the spring passes over said other pulley and thereby expos-

50 ing the inner surface to shot peening media applied externally 
of said spring as the spring travels across said pulleys, direct
ing said shot peening media to the outer surface to effect 
peening of the outer surface as the spring passes across each 
pulley, and permitting a portion of said media to pass through 

55 said openings to thereby effect peening of at least a portion of 
said inner surface, wherein the coils of said second section are 
maintained sufficiently close to one another when the first 
section is fanned out that shot peening media is substantially 
prevented from passing through the second section, and the 

60 coils of said first section are maintained sufficiently close to 
one another when the second section is fanned out that shot 
peening media is substantially prevented from passing 
through the first section. 

* * * * * 
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