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This invention relates to apparatus of the 
kind that are used to heat-treat metallic air 
ticles. 

'The main object of the invention is to pro 
vide a practicable apparatus by which a 
sucker rod, tie rod or other long metallic 
member of relatively small cross-sectional 
area, can be heated and then quenched with 
out, liability of the rod being bent or buckled 
out of shape at the completion of the quench 
iing operation. 

Another object is to provide an appa i'atus 
in which relatively long rods and similar 
articles can be heat-treated rapidly and in 
such a way as to insure substantially straight 
articles that are tempered substantially uni 
formly throughout their entire length. 
Other objects and desirable features of my 
invention will be hereinafter pointed out. 

I have herein ilustrated inny invention em 
bodied in an apparatus that is intended to be 
used for practising the method described in 
my pending application for patent Serial 
No. 115,729, filed June 14, 1926, and which is 
designed for use in the heat treatment of 
Sucker rods of the kind that are used to 
operate deep well pumps. I wish it to be 
Enderstood, however, that the apparatus 
herein described can be used for quenching 
various kinds of hot, metal articles and that 
various changes can be made in the construc 
tion of the apparatus without departing 
from the spirit of my invention. 
The complete apparatus comprises any 

suitable means for heating a rod or other 
article of relatively great length and small 
cross-sectional area, a quenching bath com 
posed of oil or any other suitable quenching 
liquid, and a means by which the heated rods 
can be immersed in the quenching bath and 
held under longitudinal tension during the 
quenching operation. Preferably, the ap 
paratus is constructed SO as to stretch or ex 
ert an endwise pull on each rod at the com 
pletion of the heating operation so as to re 
move any kinks or bends in the rod before 
it is clienched, and the means that is used to 
immerse the rods in the quenching bath is 
so constructed that it will cause all portions 
of each rod to be submerged simultaneously 
and to be withdrawn from the quenching 

bath simultaneously, thereby insuring each 
rod being tempered substantially uniformly 
throughout its entire length. 

Fig. I is a top view of an apparatus em 
bodying the features of this invention, some 
of the parts being in section taken approxi 
mately on the line I-II in Fig. II. 

Fig. I is a vertical longitudinal section 
of the apparatus. 

Fig. It is a transverse section taken ap 
proximately on the line III-III in Fig. II. 

Fig. V is an enlarged section, partly in 
elevation, showing one of the bearings which 
support, the rotary carrier. 

Fig. W is an enlarged top plan view show 
ing a portion of one of the tensioning mem 
bei's and a portion of a sucker rod to be 
held thereby. 

Fig. Vis a vertical, longitudinal sectional 
view of One of the tensioning members taken 
approximately on the line Vi–VI in Fig. V. 

Fig. Wii is a diagrammatical view illus 
trating a means that can be used for actuat 
ing the tensioning members. 

1 designates a quenching receptacle 
adapted to contain a quenching liquid, pref 
erably oil, as shown in Fig. III. The ar 
ticles to be quenched are held under longi 
Etidinal tension in a rotary carrier supported 
partly by end frames 2 and partly by a top 
frame 3 located over the quenching recep 
tacle and connected to the end frames. These 
frames may be built of commercial beams and 
plates, as suggested in the drawings. 
The rotary carrie' comprises a long hori 

Zontal shaft 4 located over the quenching 
receptacle and supported partly by bearings 
5 in the end frames and partly by bearings 
6 hanging from the top frame, as shown in 
Figs. I and IV. To illustrate a suitable 
tensioning device I have shown a pair of 
levers A pivotally mounted on trunnions 7 
carried by the shaft, 4. As shown by Figs. I, 
31 and III, the shaft 4 is provided with a 
pair of colla's 8, and each collar is provided 
with a pair of the trunnions . Each collar 
8 rotates with the shaft and it may be made 
of two sectio ins bolted together and keyed 
to the shaft, as shown in Fig. III. It is 
therefore tunnecessary to pass the collars over 
an end of the shaft in assembling the struc 
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ture. For the same reason, each lever nuay be 
made of two sections which contact with 
each other at the line 9 which extends length 
wise of the lever, as shown in Figs. III and 
VI. These two sections of the lever are suit 
ably connected together by means of bolts, or 
the like, as shown in the drawings. 

Each lever A comprises a pair of arms ex 
tending in opposite ????????????' from the shaft 
4, as shown in lig. I, and the outer end of 
each arm is adapted to receive an end poi'- 
tion of the article to be treated. As an illus 
tration of an article to be treated. I have 
shown a sucker rod B in Figs. I, W and VI, 
said rod having integral enlargements in 
eluding collars 10 at its ends. To hold the 
sucker rods and maintain them under ten 
sion during the quenching operation, each 
end of each lever A is provided with a holder 
11 (Figs. I, III, W and VI) having an ex 
tension 12 whereby it is pivotally connected 
to the lever. Faeh holder 11 has a recess 13 
in its outer face for the reception of the 
sucker rod B, and as shown in Fig. V, each 
of these holder's has an abutment face 14 
adapted to engage one of the collar's 10 on 
the sucker rod. In Fig. V the abutment 14 
is shown spaced away from the collar 10, 
but the lever A is adapted to be moved to 
force the abutment into film engagement 
with the collar, so as to exert an end Wise 
ull on the rod of sufficient force to remove 

??????(?? or bends in the rod and also to hold the 
rod under a slight longitudinal tension. 
To provide for the delivery of hot sucker 

rods to the holders 11, an inlet runway 15 
is located at one side of the quenching re 
ceptacle 1, as shown in Figs. I and III. This 
runway is a stationary inclined plate mount 
ed on stationary brackets 16, Immediately 
before the rods are delivered to the runway 
15 they are supported on a tiltable plate 17 
(Figs. I and III) having an upwardly ex 
tending flange 18 at its outer edge. Brackets 
ts, extending from the bottom of the plate 
17, are fixed to a shaft 20 mounted in the 
stationary members 16 and provided with 
operating handles 21 whereby the plate 17 can 
be tilted to drop the rods onto the inclined 
run Waw 15. 

n ???? I, 22 designates a portion of the 
furnace in which the rods are heated. Any 
suitable heating means may be employed to 
heat the rods, preferably while they are free 
of tension, and after being heated the rods 
are moved endwise, as suggested by an arrow 
in Fig. I, from the furnace 22 to the tiltable 
plate 17 at the top of runway 15. After 
leaving the bottom of the runway, the rods 
enter the recesses 13 (Fig. III) in the holders 
11. At this time the holders 11 are separated 
from the abutment collars 10 on the hot 
sucker rod B, and the levers A are then moved 
as will be hereafter described to force said 
holders into engagement with said collars. 
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The collars 10 at opposite ends of the sucker 
iod are thus subjected to pressure tending 
to force them away from each other, and this 
action places the rod under sufficient longi 
illinal tension to remove any kinks or bends 
in saille, at the same time frictionally securing 
it to the level's so as to eliminate the neces 
sity of using clahuping jaws or the like to 
secure the rod to the rotary carrier. 
The shaft 4 is then operated to carry the 

rod downwardly in the quenching liquid at 
One side of the receptacle 1, and then up 
Wardly at the opposite side. The shaft is 
turned half of a revolution to carry the rod 
froin the receiving position suggested by the 
recess 13 at the left of Fig. III to the dis 
charge position suggested by the recess 13 at 
the right of Fig. III. It will be noted that 
the recess 13 at the bottom of runway 15 is 
Open at the top to receive the rod, but the 
holder 11 is inverted in making half of a 
revolution, so the recess 13 at the right in 
Fig. III is open at the bottom to discharge 
the rod. 

In the illustration given by the drawings 
(Fig. I), the levers Ahave arms located ad 
jacent to the runway 15, and these arms are 
lo Yed al Way froinn each other to exert an end 
Wise pull on the rod and hold it under tension. 
When this occurs the other arms of the levers 
A move toward each other to release the rod 
that has been subjected to the quenching oper 
ation, and the recesses 13 are so formed at 
Opposite sides of the levers that the released 
rod will drop from the levers and fall onto 
a disch aige run Way which may consist of 
several inclined members 23 (Figs. I and 
III). These members 23 are pivotally sup 
ported at 24 and they have free upper end 
portions which extend into the path of the 
quenched rod. As the rod moves upwardly 
above the quenching liquid, it will engage 
and tilt the members 23 so as to pass them 
and permit them to return by gravity to posi 
tions directly below the rod. Therefore, 
when the rod is released, it will fall onto the 
members 23 and roll downwardly on their in 
clined faces. 
The rotary shaft 4 is provided with an 

intermediate support 25 (Figs. I and II) 
comprising a pair of arms extending from 
the shaft to serve as a support for the flexi 
ble hot rods before they are placed under 
tension. 
The means for rotating the shaft 4 (Figs. 

I and II) may include a gear wheel 26 fixed 
to the shaft and a driving pinion 27 meshing 
With said gear wheel. This gearing may be 
operated by any suitable mechanism to inter 
mittently drive the shaft, with intervals of 
rest at the end of each half of a revolution 
to provide for the admission of a hot rod and 
the discharge of a quenched rod. 
At least one of the tensioning members is 

moved to tension the hot rod and to release 
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the quenched rod. To illustrate a suitable 
means for operating the tensioning levers, 
I have shown a pair of cylinders 28 fixed to 
the shaft 4 so as to rotate therewith. Each 
cylinder 28 contains a piston 29 (Fig. VII) 
provided with a piston rod 30 pivotaly con 
nected to one of the lovers A. The means 
for conducting air, oi' other fluid, to and from 
the cylinder's 28 is showin diagrammatically 
in Fig. VII. It comprises a supply pipe 31 
whereby air under pressure is conducted to 
a four-Way valve 32, and an exhaust pipe 33 
extending from said valve. When the lo 
tary valve member 34 is positioned as shown 
in Fig. WI, air under pressure is admitted 
to a stationary pipe 35 which extends through 
a stuffing box 36 at one end of the shaft. This 
end of the shaft is provided with a longi 
tudinal bore 37 forming a passageway which 
leads from the pipe 35 to a pipe 38 extending 
from said passageway to a shorter conductor 
39, the latter being connected to One of the 
cylinders 28. The pipe 38 has an extension 
38 leading to one end of the other cylin 
der 28. 
When the valve member 34 is positioned 

as shown in Fig. WI, air under pressure is 
conducted through the pipes just described 
to place the rod B under tension, the lever 
arms holding this rod being forced away 
from each other, while the other arms of the 
tensioning levers are forced toward each 
other. During this operation air is exhausted 
from the cylinders through the medium of 
a pipe 40 extending from one of the cylinders 
28 to a longitudinal bore 41 in One end of 
the shaft. The pipe 40 is provided with a 
branch 42 connected to the other cylinder. 
43 designates a stationary pipe connected to 
the housing of the four-way valve and ex 
tending through a stuffing box 44 so as to 
communicate with the longitudinal bore 41. 
When the valve member 34 is positioned as 

shown in Fig. VII, the pipe 35 contains air 
under pressure, and both of the pistons 29 
are forced to the left. 
understood that the valve member 34 can 
be moved to conduct the air pressure through 
the pipe 43 and to cause the pipe 35 to serve 
as an exhaust pipe. In this event, the pistons 
29 will be forced to the right for the purpose 
of releasing one rod B and tensioning an 
other rod. After the valve 34 has been ad 
justed to the desired position, it is retained in 
that position while the shaft 4 makes half 
of a revolution, thereby causing one rod to 
be stretched endwise and held under longi 
tudinal tension before it enters the quench 
ing bath, while it is traveling through the 
quenching bath, and for a short period after 
it leaves the quenching bath. 
The bearings 6 lie between the ends of 

the shaft 4 to prevent Sagging or bending 
of this long shaft, and the pipe elements 38', 
and 40 extend through these bearings, as 

It will be readily 

3 

shown in Figs. III and IV. To provide for 
this condition, collars 45 (Figs. III and IV) 
are fixed to the shaft 4, and the pipes. 38' and 
40 extend through these collars. The collars 
rotate with the shaft and they are mounted 
in the bearings 6. 
The operations will be briefly described as 

follows: - 
The rod may be heated while free of ten 

sion in a suitable furnace 22 (Fig. I) and 
then moved to the tilting plate 17 above the 
inlet runway 15. When the tensioning unem 
bers are positioned as shown in Fig. III, the 
hot rod is dropped onto the runway and into 
the recesses 13 in the holders 11 near the 
lower edge of the runway. The rod is in a 
horizontal position and it is rather flexible, 
but the internediate supporting arm 25 (Fig. 
i) prevents sagging of the middle portion 
of the rod. The rod is then subjected to an 
endWise pul and While it is uInder lOngi 
tudinal tension, in a horizontal position, Sub 
stantially parallel to the surface of the 
quenching bath, it is immersed in said bath, 
noved through the same and then withdrawn 
from the bath, thereby producing a substan 
tially straight, heat-treated rod that is tem 
pered substantially uniformly throughout 
its entire length. 

claiian : 
1. In a heat-treating apparatus, a quench 

ing receptacle adapted to contain a quench 
ing liquid, a rotary carrier provided with 
tensioning arms movable into and out of the 
quenching liquid, said arms being adapted to 
hold the ends of the article to be treated, oper 
ating means whereby one of said arms is 
moved away from the other to place the arti 
cle under longitudinal tension, and means 
whereby said carrier is rotated to carry the 
tensioned article into and out of the quench 
ing liquid. 

2. in an apparatus for quenching long 
metallic articles, a quenching 'eceptacle, a 
pair of supporting members adapted to 
hold the ends of the articles to be quenched, 
means whereby said supporting members 
are noved in an arcuate path from a re 
ceiving position to a discharge position 
so as to carry the articles through the 
quenching bath, said supporting members 
being inverted in passing from one of said 
positions to the other, each of said men 
bers having a recess open at the top when 
the member lies in its receiving position 
and open at the bottom when in the discharge 
position, and the recesses being adapted to 
receive the article to be quenched. 

3. In an appa'atus for quenching long me 
tallic Articles, a quenching receptacle, a pair 
of tensioning arms adapted to hold the ends 
of the article to be quenched, means cooper 
ating with said arms to maintain the article 
under tension during the quenching opera 
tion, means whereby said arms are simulta 
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neously moved in an arcuate path froin a re 
ceiving position to a discharge position, so as 
to carry the tensioned article through the 
(uenching bath, each of said arms having a 
recess open at the top when the ar:m lies in 
its receiving position and Open at the bottom 
in the discharge position, and the recesses 
being adapted to receive the articles to be 
quenched. 

4. In an appa'at is fol' (i.enching on me 
tallic articles, a quenching receptacie alapt 
ed to contain the quenching liquid, a rotary 
carrier including tensioning members where 
by the article is held during the quenching 
operation, said tensioning meanbei's being 
movable from a receiving position near One 
side of the receptacle to a discia:ge position 
near the other side, and tensi OS CO 
operating with sai teasioning ei i)ers to. 
retain the article liter tensioi while said en 
sioning members move from one of said posi 
tions to the other. 

5. In an app: rafik : fer que ciling () a 
tallic articles, a quenching receptacle adapted 
to contain the que inching liquid, a rotary car 
lier including tensioning yet bei's whereby 
the article is held dat ring the quencining op 
eration, Said tensioning me}} bei‘; ) ang Nova 
he from a receiving position near one side 
of the receptacle to a discharge position near 
the other side, and tensioning cans cooper 
ating with said tensioning mon} ors to 'otain 
the article under tension while said tension 
ing member's linove furon one Of Said positions 
to the other, etc of said tensioning menn 
bel's being provided with a recess to receive 
the article to be quenched, and said recess 
being open at the top when the tensioning 
member occupies its receiving position and 
Open at the bottoma When the aneusber oecut 
pies its discharge position. 

6. In an apparatus for quenching long me 
tallic articles, a quenching receptacle adapted 
to contain a qilenching liquid, a rotary carrier 
including two pain's of tensioning members 
to hold the articles during the quenching 
operation, one jaii of the tensioning members 
being located in a receiving position when 
the other pair dies in a discharze position, and 
fensioning mheans cooperatino with said mem 
bers to retain the articles under longitudinal 
tensior While suid menn bers; move from the re 
cei ving position to the disch arge position. 

7. In an apparatus for q tonching long 
metallic articles, a quicnching receptacle 
adapted to contain a qenching liqlid, a ro 
taly carrier including two pairs of tension 
ing member's to hold the articles during the 
quenching operation, one pair of the tension. 
ing member's being located in a receiving posi 
tion when the other lies in a discha 
position, and tensioning means co-operatin 
with said members to retain the articles in 
der tension While Said menbers love fr(in 
the receiving position to the discharge posi 
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tion, said tensioning means including an oper 
ating device whereby the article at the re 
ceiving position is tensioned while the article 
at the di seharge position is released. 

S. in an apparatus for quenching long 
metaliic articles, a quenching receptacle 
adapted to contain a quenching liquid, a ro 
tary carrier including two pair's of tension 
ing lembers to hold the articles during the 
quenching operation, one pair of the tension 
ing members being located in a receiving 
position when the other pair lies in a lis 
charge position, and tensioning means co 
operating with said linenbers to retain the 
articles under longitudinal tension While said 
neh bel's move from the receiving position 
to the (lischarge position, said tensioning 
means including a member whereby a ten 
si ining lember at the l'eceiving position and 
a tensioning member at the discharge posi 
tion a 'e simultaneously moved in opposite 
(directions to tension one article and release 
the Other. 

9. In an apparatus for quenching long 
innetallic articles, a que nching receptacle 
adapted to contain a quenching liquid, a ro 
tary carrier including two pairs of tension 
ing neber's to hold the articles during the 
it enching operation, one pair of the ten 
isioning member's being located in a receiving 
positio}) when the other pair lies in a dis 
charge position, a member of one pair being 
coll}}{ected to a member of the other pair and 
the connection being pivotally supported to 
permit the last mentioned members to move 
in opposite directions, and means for moving 
sail connected 1:1ember's so as to tension the 
article at the receiving position and release 
the article at the discharge position. 

10. In an apparatus for quenching hot 
Sucker' rods having enlarged end portions, 
tensioning members adapted to lie between 
and adjacent to said enlarged end portions, 
; : d means whereby said tensioning members 
are caused to cooperate with said enlarged 
end portions to hold the sucker rod under ten 
sion during the quenching operation. 

ii. In an apparatus for quenching hot 
Sucker rods having integral enlargements at 
the end portions, a pair of tensioning men 
bel's having recesses to receive the rods and 
all illents to engage said enlargensents, and 
mi 'ans Whereby One of said tensioniig mem 
ber's is forced away from the other to hold the 
Sticker rod under tension during the quench 
ling Operation. 

12. {ia. an apparatniS for quien clting hot 
Sucker rods having integral en largements at 
thei' e d portions, a pair of tensioning mem 
ber's having recesses to receive the rods and 
abutinents to engage said enlargements, 
means whereby one of said tensioning linen 
bers is forced away from the other to hold 
the sucker rod under tension during the 
quenching operation, and means whereby 
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runway, the recesses being adapted 

said tensioning members are sinultaneously 
moved through the quenching bath. 

13. In an apparatus for quenching long 
metallic articles having enlargements at their 
ends, a tensioning member novable in an arc 
of a circle to piace the article under tension, 
said tensioning member eiing provided with 
a holder having alia opening to receive an eind 
portion of the article and an abutinent to en 
gage the einlargement at said e:d poi'tioi), äid 
said holder being yieldahle in response to the 
arcuate moveiment of said tensionirag imem 
ber. 

14, in an apparatus for quenching long 
installic articles, a rotary carrier adapted to 
carry the articles thi"()ugh the {{tienching bath, 
and a support to receive the articles di 3 
charged froin said carrier, Sici stip; O't being 
movable into an« oit of the course of five 
articles in said carrier so as to occupy a posi 
tion directly below ithe articles to i je dis 
charged. 

15. In an apparatus for quenching elon 
gated metallic articles, rotaly supporting 
members alapted to cai"N'y the Articles through 
the qui enching badh, and as tiltable Support 
adapted to receive the articles passing fl'oin 
said rotary member's, said tilt ble support 
being extended into the path of the articles 
carried by said rotary nei:) bei's aid adapted 
to tilt as the articles pass the extended 
tion. - 

16. in an appa'atus for que Nching long 
metallic articles, a rotary carrier adapted to 
carry the articles through the quenching bath, 
a support including a bearing in which a poi'- 
tion of the carrier is rotatably mounted, ten 
sioning means including member's carried by 
the carrier to hold the articles under tension 
during the quenching operation, and means 
for transmitting power to said members, the 
last mentioned means including a piston and 
cylinder carried by said carrier and a con 
ductor whereby fluid under pressure is trans 
mitted to said cylinder. 

17. In an apparatus for quenching hot rods, 
a quenching receptacle having an inlet, run 
way at one side and a discharge runway at 
the other, a horizontal shaft rotatably innoun 
ed over said receptacle, a pair of tensioning 
level's pivotally connected to said shaft, each 
lever comprising a pair of airins extending 
in opposite directions from said shaft, the 
outer end of each arm being provided with 
a recess open at the top when the arm lies ad 
jacent, said inlet runway and open at the bot 
tom when the arm lies adjacent said discharge 

to receive 
the hot rods pas 
and to discharge the rods onto said discharge 
runway, said discharge runway being ex 
tended into the course of the rods and being 
pivotally supported to permit the rods to pass 

sing from said inlet runway 

said discharge runway, air-actuated pistons 
carried by said shaft and connected to the respective tensioning levers, said pistons be: 
ing operabie to move the lever arms on One 
side of the shaft toward each other to re 
lease a rod at the discharge runway while 
Yoving the other aims away from each other 
to tension a rod near said inlet runway, and 

70 

means whereby the shaft is rotated to carry 
the tensioned rods from said inlet runway 
to said disch aige runway. ··· 

18. An apparatus for heat-treating rods 
and similar articles, coin prising a bath of 
qLencling liquid, and mechanism for immers 
ing ahli portions of a heated article in said 
bath simultaneously and holding said article 
under longitudinal tension during the 
quenching operation. 

19. An apparatus for heat-treating rods 
and similai articies, comprising a bath of 
queiiching liquid, and mechanism for subject 
ing a heated article to an endwise pull and 
thereafter subisherging all portions of said 

ticle siilatitaneously in the quenching bath. 
and maintaining said article under longitudi 
nai tension whiie it is submerged. 

20. A 3) apparatis Sol' heat-treating rods and 
siahilar articles, comprising a bath of quench 
ing iiquid, a, means for holdiing a heated arti 
tle die!" slight longitudinal tension, pai'al 
ict to the surface of said bath, and means for 
introducing said article into the bath, cause it 
to renain therein for a while, and thereafter 
cine'ge from the bath. 

80 
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21. All apparatus for heat-treating rods 
ind signila: articles, comprising a bath of 
qui enching liquid, a carrier having provision 
for holding a heated article, means for sub 
jecting the article in said carrier to an end 
Wisse pu aindi hoiding Said article under longi 
tidli: Mai tension, aind means for actuating said 
carrier to calise all portions of the article 
therein to be introduced into the bath simul 
ia:eously. Hoved through the bath and then 
withdrawn from the bath. 

22. Á n apparatus for heat-treating rods 
and similar articles, comprising a bath of 
Genching liquid, a rotatable carrier pro 
vided with inleinbei's disposed so as to receive 
and hold a heated rod substantially parallel 
to the surface of said bath, means for actuat 
ing the carrier to cause said rod to travel 
through the bath, the said members of the 
carrier having provision for receiving an 
other heated rod after the quenched rod is 
withdr. With from the bath, and means for ef 
facting the discharge of the quenched rod and 
simultaneously causing the heated rod to be 

ily said members. 
In testimony that I claim the foregoing I 

het 'eunfo affix my signature. 
WALTER W. LECK. 
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