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The present invention ‘relates to‘ means or 
implements for forming and tempering helical 
springs and the like; and its object is, generally, 
to provide improved means whereby such springs 
may be shaped into and tempered in certain ?n- . 
ished forms, particularly forms in which the ends 
or end coil portions of the-spring are ?attened 
from helical into plane form, as into planes at 
predetermined angles to the spring’s axis, and 
whereby the spring is held‘against deformation 
from such shaped ?nished form during the tem 
pering thereof; and further, to provide improved 
means or implements for changing the length of 
such springs. ' , - 

These and any other and more speci?c objects 
hereinafter appearing are attained by- the illus 
trative preferable means orimplements particu 
larly described in the body of this speci?cation‘ 
and illustrated by the accompanying drawings, in 
which: - 'v v ' " 

Figure 1 is'an elevational side View of an im 
plement whereby helical springs and the like may 
be thus formed and tempered, means for holding 
the spring therein being illustrated in their in 
operative position and certain parts of the im 
plement being shown in longitudinal vertical 
section; ‘ ' 

Figure 2 is a like view thereof but showing said 
means in operative position and certain upper 
parts broken away; ' 

Figure 3 is a top plan viewof parts of the same ‘ 
shown partly in horizontal section taken on line 
3—3 of Figure 1, one end portion only of the 
helical spring being shown in this View; ~ 

Figure 4 is a bottom plan view of parts thereof 
shown partly in horizontal section taken on line 
4-—4 of Figure 1; ' ' ‘ ' 

' Figure 5 is a top plan View of the same partly 
sectioned horizontally on the line 5-5 of Fig 
ure 2; ' Y ' > ' a 

Figure 6 is an elevational ‘left hand end View 
of parts thereof; ' v 

Figure 7 is a transversevertical sectional view 
of parts of the same taken on line ‘l-—'| of 
Figure 5; I '~ " , ' ‘ 

Figure 8 is a transversevertical sectional view 
of vparts thereof taken‘on line 8-—8 of Figure 3; 
Figure .9 is a central longitudinal vertical sec 

tional View of the same taken on line 9—9 of 
Figure 7; " . " ' , 

Figure 10 is a central longitudinal vertical sec 
tional view of the implement, illustrating a modi 
?ed construction thereof; r - 

,, Figure 11 is a transverse vertical sectional view 
thereof taken on line H—l_l_of Figure 10; 

vFigure 12 is a transverse vertical sectional View 
of the same taken'on line‘ l2--l2 of Figure 10. _ 

V In the manufacture of helical springs " their 
helical ' shape is usually continued throughout 
their length or‘ axial extent, so that their ends 
or end coil portions do not lie in planes, as in‘ 
planes which are at a‘pre'determined angle‘ (as a 
right angle) to the spring’s axis. It is therefore 
a main object of this invention to provide im 
proved implements whereby such'a. spring may 
be readily and economically shaped and tempered 
in the ?nished form’ wherein its ends or end coil 
portions ‘are positioned. inrisuch planes,'so that 
the spring’s load will be supported onits ?at ends 
lying in such planes and whereby the springs 
may belengthened or shortened in'axial direction. 
The helical spring‘! heated to a proper degree 

of pliancy is placed in the lower part2 of an elon 
gated container or “quenching box”.'3 supported 
as by its leg 4 ‘ma vessel-E5 containing a cooling 
or quenching liquid 6, as oil, in which said con 
tainer and the spring withiniit are immersed 
as indicated iniFigure 2 for tempering the spring 
in the usual way by the ‘rapidly cooling action of 
the liquid, which may be circulated through the 
vessel’s ports 1, 8 and the container’s ports 9, I0. 
Means are provided ‘for holding the spring’s 

main'portion, i. e., its coils ll intermediate its 
end coil portions l2; I3, in axial alignment in the 
container, such means, in their illustrated form, 
including the longitudinally extending halves I4 
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of the container’s bottom on‘ whose downwardly- . 
inwardly inclined ,, upper surfaces the lower‘side 
of the spring seats, and which halves are spaced 
by the slot or port Ill through which the liquid ;Y 
may freely ?ow when the container is being 
drained in its position indicated in Figure '1; 
Such holdingmeanslincludes' also the'lever arm 
l5 whose convex'end I6 is turnable in a bearing 
l‘! in the block l8 slidable in a bearing I9 in the 
under side of thetop 200i the container’s upperv 
part of half 2|, this block being slid in the bearing 
I9 by a screw 22 threaded therein and journalled 
in said part’s end 23inorder to move said arm 
longitudinally to adjusted positions for the pur 
pose hereinafter explained. 1 

It will be seen that when said upper part or 
half 2l_ of the container is slid downwardly on 
the guide posts 24, 25 by suitable means asby 
admitting ?uid pressure above the head 26 of . 
the piston 21 which carries said part, the same 
is forced to press this arm on the upper side of 
the spring, said arm’s and said part’s downward 
movement being limited by the stop 28, so that 
the spring’s said main portion is clamped between 
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this arm and the container’s bottom as indicated 
in the views. Thus said main portion of the heli 
cal spring I is held in axial alignment during the 
flattening of its end coil portions I2, I3 and the 
shaping or forming thereof relatively to said 
main portion and during the tempering of the 
spring. 

Spaced longitudinally of the container and 
in the spring’s axial direction, means ‘engaging 
the spring’s end coil portions I2, I 3 respectively 
are provided for ?attening them, for positioning 
the same in planes at a predetermined angle 
(in the shown instance, a right angle) to the 
axis of said main portion of the spring held 
in the container, and for holding said end coil 
portions thus ?attened and formed or shaped, 
against deformation during the tempering there 
of. Each of said means, in their illustrated form, 
comprises a pair of cooperating members 29, 30 
or 3|, 32, one of each pair as the members 29 
and 3|, being relatively movable in the spring’s 
axial direction to adjusted positions to accommo 
date a helical spring of desired length; and the 
other member of ‘ each pair as the members 30 

.x and 32, is movable relatively to the members 29 
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and 3|. , 

i The member 29 carried by the lever arm I5 is 
movable to its said adjusted position (which is 
?xed in the longitudinal direction of said arm and 
relatively to the right hand end of the contain 
er) by turning the screw 22, and the member 3| 
may be manually moved to its said adjusted po 
sition guidedly on the ribs 33 extending hori 
zontally and inwardly from the sides 34 of the 
container’s lower part or half 2 and slidably 
bearing in notches 35 in the opposite vertical 
edges of ‘this member 3|. Said member 3| is, as 
shown, held in its said adjusted position by turn 
ing down the screws indicated at 36 to clamp said 

,i_ ribs'between this member’s clamp blocks 31 and 
the under side of the notches 35; and, as shown, 
said member is also held in'its said adjusted posi 
tion by turning down the screw indicated at 38 
to clamp the container’s bottom’s halves M be 
tween. the lower edge of this member and the 
clamp block 39' which is slidable in the slot II]. 
It will thus be seen that this member 3| is held, 
at’ triangularly disposed points, in the position to 
which ithas been slidably moved. 
The'other members 30 and 32 of the respec 

tive pairs are movable relatively to each other 
and relatively to the adjusted members 29, 3| 
of said pairs along said guiding means, the ribs 
33. The members of each pair have ?at adjacent 
faces40, 4| or 42, 43, which in their cooperating 
action extend parallelly with each other and 
transversely of the helical spring’s axis. 

- The member 36 of the left hand pair and the 
member 32 of the right hand pair are yield 
ingly urged apart by coiled springs 44 surround 
ing the horizontal rods 45v which pass freely 
through indicated openings. 46 in member 32 and 
registering openings 41 in member 3|, the sep 
arating movement of the members 39 and 32 
being limited'by stop collars 48 for member 30 
and movable collars 49. for member 32, the collars 
49 being held in proper adjusted slid position for 
a helical spring of such desired finished length by 
pins 50. 
Means are provided for forcibly moving the 

members 33, 32 sl'idably toward the members 
29, 3| of the respeetivepairs by the mutually 
approaching movement of the container’s parts 
or halves 2 and 2|, such means, in their illus 
trated form, including the block 5|, on the left 

2,218,864 
hand end portion of the container’s upper part 
or half, for moving the member 30, and the block 
52, adjustable to position in the right hand end 
portion of said upper half, for moving the mem 
ber 32, this block 52 being manually movable 
to adjusted position corresponding to the posi 
tion of member 32 whose stop collar '49 has been 
adjusted to the proper position for accommodat 
ing ‘a helical spring of the desired length. 

This block 52 is securedin its adjusted posi 
tion by suitable means which, in their illustrated 
form, include screws 53 extending through elon 
gated openings or slots 54 in the top 26 of the 
container’s ~supper part or half 2|, and screws 55 
extending through such openings or slots 56 in ‘ 
said part’s opposite sides 34, these screws hav 
ing heads and being threaded in this block and 
turnable for clamping said block in its adjusted 
position. 
The block 5| and its cooperating member 33, 

and the block 52 and its cooperating member 
32 have mutually adjacent relatively inclined 
side portions which slide on each other in the 
downward movement of said upper part 23 for 

_wedgingly forcing the members 30 and 32 to- r 
ward the members 29 and 3| respectively. Such 
inclined portions 58, ,59 of block 5|; Gil, 6| of 
member 30;‘ 62, 63 of block 52 and 64, 65 of 
member 32,‘ are spaced in the direction of said 
blocks’ vertical movement so that the mutually : 
adjacent faces of the members of each of the 
pairs are always maintained in parallel relation. 
The inner side 66 of member 28 is inclined 

relatively to its outer side or face 43 so that 
this member may more readily enter between 
the end coil portion |2and the next coil | | in the 
downward movement vof the container’s upper 
part or half. A helical groove as indicated at 
31 in Figure 8 may be formed in the face 42 of 
member 3| for receiving the free end part of 
the end coil portion I3 of the spring so that one 
end coil portion of the spring will not be com 
pletely flattened, in cases where this may seem 
desirable. , ‘ ‘ ' _ 

A headed rod 68 extending through the con 
tainer’s top and threaded in the lever arm l5, 
with a cushioning spring 63, may be provided for 
preventing this armgfrom falling too far when 
said upper half is raised. 
In the modi?ed construction of the implement 

as illustrated by‘Figure 10, a member extending 
in the container’s longitudinal direction and en 
gaging one side of the helical spring therein, 
as the lever arm |5 in the container’s closed posi 
tion, may be provided with spaced inward ex- ,. 
tensions or lugs 10 engaging between the coils H 
of the main portion of the spring for holding 
said coils in properly spaced relation and holding 
said main portion axially relatively to the end 
coil portions I2, I 3. These extensions or lugs have 
inclined sides ‘H for moving these coils into such 
spaced relation. 
This implement is operated, in the following 

manner: 

For adapting the implement to accommodate 
a helical spring of desired ?nished length, the 
lever arm |5 is by turning the screw 22 slid for 
moving the member 29 to proper adjusted'posi 
tion and the block 52 is slid to proper adjusted 
position and held therein by turning down the . 
screws 53, 55. The member 32 is slid to proper 
position for cooperating with the block 52 and is 
held against the pressure of the coiled springs 44 
by adjusting the collars 43 in their proper ?xed 
position, and the member 3| is slid to and held in 
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2,218,864 
proper adjusted. position for cooperating with the 
member 32. The helical springbheated to the 
proper degree of pliancyand for tempering, is 
placed in the lower part or half 2 of thecontainer 
with the transaxial outer side of its left hand - 
end coilportion. I 2 at or adjacent to- the face 
4! of the member 30 and. its right hand end coil 
portion l3 positioned between the cooperating 
members 3!, 32 of the right hand pair. J‘ - 
Power being applied, as to the piston 21, the 

co-ntainer’s upper part or half‘is forced down; 
wardly from its raised position. In this move. 
ment Wedge shaped member 29 enters between 
the spring’s left hand end coil portion [2 and the 
next coil I I of its main portion and as said move 
ment continues this- member 29, 'frictionally ene 
gaging the inner transaxial side of said end coil 
portion or the adjacent‘transaxial side of said 
coil H, causes. arm l5 to turn upwardly until 
stopped by the bottom of the groove [9, thus 
causing the face 40 of vthismember. 29 to assume 
a position parallel with the face, “of member 
30. The members 30, 32- of' the respective pairs 
are by said downward movement of said upper 
half now forced toward their cooperating mem 
bers 29, 3| respectively thus‘ ?attening the 
spring’s end coil portions l2,~_l3 vbetween the 
members of said pairs respectively into planes 
at the predetermined angle (in the illustrated in 
stance, a right angle) to the axis of the spring’s 
main portion. This same action also forms the 
spring into the desired ?nished length. 
To this end the parts cooperate in the following 

manner: Member 29 of the left hand pair carried 
by or connected to the upper side or half 2| of the 
quenching box and member 3| of the right hand 
pair carried by or connected with the box’s lower 
side or half 2, may be moved in the spring’s axial 
direction and secured in desired adjusted posi 
tions on said sides respectively. These mem-. 
bers 29, 3i thus form abutments or stops for de 
?ning the length of the ?nished spring. The 
spring is laid in the box’s lower half with the 
inner side of its end coil l3 adjacent the right 
hand side 42 of member 3|; the box’s upper half 
being now forced down, the member 29 of the 
left hand pair entering between coils l I, I2 deter 
mines the position of the left hand end coil l2 
and engaging this end coil moves it to the left 
to lengthen the spring or engaging the adjacent 
coil ll moves it toward the right to shorten the 
spring, and this downward movement of said 
upper half also causes, by means of the blocks 5|, 
52, the members 39, 32 of said pairs to move to 
ward the members 29, 3i for clamping and ?at 
tening said end coil portions or convolutions. 

It will be seen that the lever arm -l5 in the 
lowest position of the container’s upper part 2| 
engages the upper side of the spring’s main por 
tion, i. e. the coils H, thus holding said portion 
in axial alignment, and that in the modi?ed con 
struction shown in. Figure 10 the inclined sides 
‘H of the spaced inward extensions or lugs 10 
engaging said coils ll move the same into prop 
erly spaced relation. The helical spring thus 
shaped or formed and while held in such shape 
or form is tempered by subjecting the same to 
the rapidly cooling action of the liquid. 
The spring is thus formed or shaped by bend 

ing the same and its portions relatively to each 
other While heated to a sufficiently pliant degree, 
and is tempered into ?nished form and shape 
while thus held. 
The forming of the end coil portions of the 

spring in planes at predetermined angles to» the 

3. 
axis of its main portion is thus effected by posi 
tioning the adjacent faces of the members of 
these pairs at the same angle to the, longitudinal 
direction of the means I4, l5 whereby said main 
‘portion is held in the container. 

It will thus be seen‘ that the pliantly heated 
spring may be lengthened or shortened by prop 
erly adjusting the position. of the pairs of said 
members and operating the implement thus ad 
justed. . 10 
The invention beingintended to be pointed out ' 

in the claims, is not to be limited to why details 
of the method, or details of construction and 
arrangement of the particular implement illus 
trated or hereinbefore shown or described. 

I claim: .. 

1. An implement of the class described for 
shaping pliantly-heated helicalsprings and the 
like held therein to a predetermined set form, 
said implementincluding: means at the opposite 
sides of the implement comprising cooperating 
members having a mutually approaching move 
ment into engagement with the adjacent sides of 
the spring for holding the same against trans 
axial movement, means at one end of the imple 
ment engaging one end convolution of the spring 
for holding said convolution against movement 
in the spring’s axial direction; and means at the 
other end of the implement comprising a pair 
of cooperating members. relatively movable into - 
vclamping engagement with the opposite. sides of 
the other end convolution of the spring for 
?attening said convolution and bending the same 
clamped therebetween into a predetermined‘ 
plane transaxial of the spring. 

2. An implement of the class described for 
shaping pliantly-heated helical springs and the 
like held therein to a predetermined set form, 
said implement including: means at the side of 
the implement having a movement toward the 
adjacent side of the spring and having spaced 
transverse recesses adapted to receive coils re 
spectively of the spring for holding the same 
against relative movement in the spring’s axial 
direction; and means at one end ofv the imple 
ment comprising a pair of cooperating members 
relatively movable into clamping engagement 
with the opposite sides of an end convolution of 
the spring for ?attening said convolution and 
bending the same clamped therebetween into a 
predetermined plane transaxial of the spring. 

3. An implement of the class described for 
shaping pliantly-heated helical springs and the 
like held herein to a predetermined set form, 
said implement including: a pair of cooperating 
members at each end‘ of the implement the mem 
bers of each pair being relatively movable into 
clamping engagement with the adjacent emd 
convolution of the spring for ?attening and 
bending the same into a predetermined plane 
transaxial of the spring, one member of at least 
one of said pairs being movable relatively to the 
other pair parallelly with the spring’s axis to an 
adjustably ?xed position for de?ning the length 
of the ?nished spring. 

4. An implement of the class described for 
shaping pliantly-heated helical springs and the 
like held therein to a predetermined set form, 
said implement including: a pair of cooperating 
members at each end of the implement the 
members of each pair being relatively movable 
into clamping engagement with the adjacent end 
convolution of the spring for ?attening and 
bending the same into a predetermined plane 
transaxial of the spring, one member of at least 
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one of said pairs being movable relatively to the 
other pair parallelly with the spring’s axis to an 
adjustably ?xed position for de?ning the length 
of the ?nished spring; and means for moving 
the members of said pairs into their said en 
gagement with the spring’s end convolutions re 
spectively. , 

5. An implement of the class described for 
shaping pliantly-heated helical springs and the 
like to a predetermined set form, said imple 
ment including: a box having opposite sides con 
nected for mutually approaching lateral move 
ment to a position wherein the spring is held 
therebetween against transaxial movement; a 

" pair of cooperating members'in the box at each 
end thereof the members of each pair being rela 
tively movable into clamping engagement with 
the adjacent end convolution of the spring for 
?attening and bending the same into a prede 
termined plane transaxial of the spring, one 
member of at least one pair being connected with 
one side of the box the other member of the same 
pair being connected with the other side of the 
box and one member of said pair being movable 
parallelly with the spring’s axis to an adjustably 
?xed position for de?ning the length of the 
spring, the adjustably ?xed member being adapt 
ed to engage by the approaching movement of 
said sides the adjacent end convolution of the 
spring for lengthening or shortening the spring 
to the limit de?ned by said adjustably ?xed 
member’s ?xed position. 

6. An implement of the class described for 
shaping pliantly-heated helical springs and the 
like to a predetermined set form, said implement 
including: a box having opposite sides connected 
for mutually approaching lateral movement to a 
position wherein the spring is held therebetween 
‘against transaxial movement; a pair of cooper 
ating members in the box at each end thereof 
the members of each pair being relatively mov 
able into clamping engagement with the ad 
jacent end convolution of the spring for ?atten 
ing and bending the same into a predetermined 
plane transaxial of the spring, one member of at 
least one pair being connected with one side of 
the box the other member of the same pair 
being connected with the other side of the box 
and one member of said pair being movable par 
allelly with the» spring’s axis to an adjustably 
?xed position for de?ning the length of the 
spring, the adjustably ?xed member being 
adapted to engage by the approaching move 
ment of said sides of the adjacent end con 
volution of the spring for lengthening or 
shortening the spring to the limit de?ned by said 
adjustably ?xed member’s ?xed position; and 
a block mounted on one side of the box at each 
end thereof having an inclined side slidably en 
gaging the movable member of a pair on the 
other side of the box for moving the same toward 
the cooperating ?xed member of said pair by the I 
approaching movement of said sides. 

CHARLES A. WIDGREN. 
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