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UNITED STATES
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PATENT OFFICE.

WALTER W. LECE, OF
MENTS, TO SCULLIN.

AWARE.
APPARATUS FOR HEAT TR

Application filed Fune 7, 1826.

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

The main object of the invention is to pro-
vide - a practicable apparatus by which a
sucker 10(1 tie rod or other leng metallic
membeor of relatively small closu;-%eumn‘ll
area,-can be heated and then quenched with-
out h‘lblhty of the rod being bent or buckled
out of shape at the completicn of the quench-
ing operation.

‘Another object is to pl‘()VldL an apparatus
in which relatively long rods and similar
articles can be heat-treated vapidly and in
such a way as to insure substantially stmight
articles that are tempered substantially uni-
formly throughout -their entire length.
Other objects and-desivable features of my
invention will be hereinafter pointed oub

T have hevein illustrated my invention em-
hodied 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, 1996, and which is
dcsig‘ned 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
understood, however, that the apparatus
herein described can De used for guenching
various kinds of hot, metal articles and that
various changes can be made in the construe-
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 4 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 quenched, and the means that is used to
immerse the rods in the quenching bath is
g0 constructed that it will cause all portions
of cach rod to be submerged. simulianecusly
and to be withdrawn from the quenchm(r
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bath’ snnultancously, thereby insuring each
rod being tunpeled substantially unliorlnly
Hnou(Th()ut its entire length. .

Iuo I is a top view of an apparatus em-
bodylno the features of this invention, some
ol the parts being in section taken approxi-
mat“ly on the line I—T in Fig. 1L

Fig. I1 is a vertical lonﬂltudmal section
of the fxppamtus

Hig. 1L is a transverse section taken ap-
proximately on the line ITI—IIT in Fig. IL

Fig. IV is an enlarged section, pmtly in
elev mon showing one “of the bearings which
support the 1ot<11y carrier.

Fig. V isan enlarged top plan view show-
ing a portion of one of the tensioning mem-
bua and a portion of a sucker rod to be
held thereby.

Fig. VI is a vertical, longitudinal sectional
view of one of the tensmn]no members taken
applomnmtelv on the line VI—VT in Fig. V.

Iig. VII ig a diagrammatical view illus-
tr 'mng a means that can be used for actuat-
ing tbe tensioning members.

1. designates a - quenching - receptacle
adapted. to contain a quenching liquid, pref-
eml‘]y oil, as shown in Fig. ITI. The ar-

ticles to be quenched are held under longi-

“Imnal tension in a rotary carrier suppoltm]

partly by end frames 2 and partly by a top
mee 8 located over the quenching recep-
tacle and connected to the end frames.. These
franres may be built of commercial bears and
plates, as suggested in the drawings.

The rotary carrier comprises a Iono hori-
zontal shafl 4 located over the qnenchmg
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 shw‘t 4. As shown by Figs. I,
3L and IT I the shaft 4 1s pro‘nded with a
pair of collars 8, and each collar is provided

th a pair of the trunnions 7. Bach collar
8 rotates with the shaft and it may be made
of two sections bolted together and keyed
to the shaft, as shown in Fig. IIL. Tt is
therefore unnecessary to pass the collars over
an end of the shaft in assembling the strue-
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ture. For the same reason, each lever may be
made of two gections which contact with
each other at the line 9 which extends length-
wise of the lever, as shown in Figs. 111 and
VI. These two sections of the lever ave suit-
ably connected together Ly means of bolis, or
the like, as shown in the drawings.

Each lever A comprises a pair of arms ex-
tending in opposite (llircctions from the shaft
4, as shown in Fig. 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, V and VI,
satd rod having integral enlargements in-
cluding collars 10 at 1ts ends. To hold the
sucker rods and maintain them under ten-
ston during the quenching operation, each
end of each lever A is provided with a holder
11 (Figs. I, III, V and VI) having an ex-
tension 12 whereby it is pivotally conmected
to the lever. Eaeh holder 11 has a recess 13
in its outer face for the reception of the
sucker rod B, and as shown in Fig. V, cach
of these holders has an abutment face 14
adapted to engage one of the collars 10 con
the sucker rod. In Fig. V the abutment 14
is shown spaced away from the collar 10,
but the lever .\ is adapted to be moved to
force the abutment into firm engagement
with the collar, so as to exert an cndwise

ull on the rod of sufficient force to remove
Einks or bends in the rod and also to hold the
rod under a slight longitudinal tension.

Te 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. T and ITI. 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. T and I1I) having an upwardly ex-
tendmy flange 18 at its outer edge. Brackets
19, 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
runway 15.

In Fyig. I, 22 designates a portion of the
furnace 1n 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. Adfter
leaving the bottom of the runway, the rods
enter the recesses 13 (Fig. I1T) in the holders
11. At this time the holders 11 are separated
frow the abutment collars 10 on the hot
sucker rod B, and the levers A are then moved
as will be herecafter described to force said
holders into engagement with said collars.

1,713,136

The collars 10 at opposite ends of the sucker
ved are thus subjected to pressure tending
to force them away from each other, and this
action places the rod under sufficient longi-
tudinal tension to remove any kinks or bends
n sae, at the same time frictionally securing
it to the levers s0 as to eliminate the neces-
sity of using clamping jaws or the like to
secure the rod to the rotary carrier.

The shait 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 oppesite side. The shaft is
turned Lalf of a revolution to carry the rod
from the recciving position suggested by the
recess 13 at the left of Fig. TII to the dis-
charge position suggested by the recess 13 at
the right of Fig. ITI. 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 18 at the right in
Fig. I is open at the bottom to discharge
the red.

In the illustration given by the drawings
(Fig. I), the levers A have arms located ad-
jacent to the runway 15, and these arms are
moved away from 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 reccesses 13 are so formed at
opposite sides of the levers that the released
rod will dvop from the levers and fall onto
a discharge runway which may consist of
several inclined members 23 (Figs. I and
I1X). Thesc members 23 are pivotally sup-
ported at 24 and they have free upper end
portions which cxtend 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 1s 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 256 (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 IT) 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 Lot rod and to releuase
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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. Fach
cylinder 28 contains a piston 29 (Fig. VII)
provided with a piston rod 80 pivotally con-
nected to one of the levers A, The means
for conducting air, or other fluid, to and from
the cylinders 28 is shown disgrammatically
in Fig. VII. It comprises a supply pipe 81
whereby air under pressure is conducted to
a four-way valve 32, and an exhaust pipe 33
extending from said valve. When the ro-
tary valve member 34 is positioned as shown
in Ifig. VIL, air under pressure is admitted
to a stationary pipe 85 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 87 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 84 is positioned
as shown in Fig. VII, air under pressure is
conducted through the pipes just described
to place the rod B under tension, the lever
arims 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 ¢ylinders
28 to a longitudinal bore 41 in onc 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 84 is positioned as
shown in Fig. VII, the pipe 85 contains air
under pressure, and both of the pistons 29
are forced to. the left. It will be readily
understood that the valve member 84 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 desirved 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
guenching 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 beading

of this long shaft, and the pipe elements 38"

and 40 extend through these bearings, as

3

shown-in Figs. IT and IV.. To provide for
this condition, collars 45 (Figs. IT 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. 1) and
then mowved to the tilting plate 17 above the
inlet runway 15. - When the tensioning mem-
Ders are positioned as shown in Fig. 111, the
hot rod is dropped onto the runway and into
the recesses 18 in the holders 11 near the
lower edge of the runway. The rod isin a
horizontal position and it is rather flexible,
but the intermediate supporting arm 25 (Fig.
1) prevents sagging of the middle portion
of the rod. The rod is then subjected to an
endwise pull and while it is tinder longi-
tudinal tension, in a lhorizontal position, sub-
stantially parallel to the. surface of the
quenching bath, it is immersed in said bath,
moved 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 entive length.

I claim:

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 cut of the quench-
ing liquid. ,

9.-In an apparatus for quenching long
metallic ‘articles, a quenching receptacle, a
pair- of ‘supporting ‘members adapted to
hold the ends of the articlesto be quenched,
means whereby . sald supporting members
are moved 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 membérs
being inverted in passing from one of said
positions to the other, each of said mem-
bers having a recess open at the top when
the member. lies in its recelving position
and open at the bottom when in the discharge
position, and the recesses being adapted to
receive-the article to be guenched.

3. In an apparatus 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 saild 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 from a re-
ceiving position to a discharge position, so as
to. carry the tensioned articie through the
quenching buth, each of suid arms having a
recess open atb the top when the arm lies in
its receiving position and open at the bottom
i the discharge position, and the recesses
being adapted “to receive the articles to be
quenched.

4. In an apparatus for (1u0I]"h’al » long me-
tallic articles, a quenching receptacie adapt-
ed to contain the quonchnw liquid, a rotary

carrier including tensioning members where-
by the article is held during the guenching
operation, said tensioning members being
movable from a receiving posit:on near one
side of the receptacle to a diseharge position
near the othev side, and tensioning means co-
operating with sad tensioning me tor
retain the article vnder tension whi ms.m. ten-
sioning members move from one of s1id pesi-
tions to the other.

5. Tn an apparatus for q"uwb ng long w
tallic articles, a qu onchmgz recept acle m‘.upted
to contain the quouch ng liguid, a rotary car-
rier inclnuding tensioning members \'\'hel.'e‘a\)y
the article is held during the (quenching op-
01’111011 said tensioning member: N2 mova-

ble from a receiving romlon near one side
of the receptacle to o discharge position near
the other side, and tenummg HICANS COOper-
ating with said tensioning members to retain
the article under tension while said tension-
ing members move from one of snid pozitions
to the other, each of said tensioning mem-
bers heing provided with a recess to receive
the article to be quenched, and seid recess
being open at the ton when t"‘ tensioning
member occvas its recelving position :md
open ot the bottom when the mewmber occu-
pios its discharge position.
In an apparatus for quenching long me-

alh"‘rtu les, 1quenchmwxocmfaelc adapted
to contain a quenching hrm'd, a rotary carrier
including two peirs of tensioning members
to hold the articles “‘during i]w ouenchmﬂ
oper a‘rmn,on@‘,nll of the tonxioni rW“mn bers
bonw located in a receiving position when
the othor bair liesin a discharee ])001(1011, and
ronammnﬂ means cooheratine with said mem-
bers to retain the articles under longitudinal
tension while said members move from the re-
eelving position o the discharge position.

2y ‘I)i‘!‘n

1

m

et

7. In an apparetus for quenching lone
metallic articles. a quenching  receptacle

adapted to contain o quenchine liq: ‘sld. @ ro-
tary carrier including two pairs of tu sion-
ing members to h(ﬂd the avticles during the
quen('hnw operation, one pair of the tension-
ing members heing located in a receiving posi-
tlon when the o(h'“' lics in a Lu%dmw

position, and tensioning meanc co-oper 1t1ng
with said members to refain the articles un-
der tension while said 1.101“12m npove trowm
the receiving position to the discharge posi-

Iy
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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 discharge position is released.

8. In an apparatus for quenching long
metaliie  articles, a quenching receptacle
ddap»ul to contain a quenching hiquid, a ro-
tary carvier ineluding two pairs of tension-
ing members to hold The articles during the
qh(’ndhll” operation, one pair of the tension-
ing members being located in 2 receiving
pusitmu when the other pair lies in a dis-
charge position, and tensioning means co-
operating with said members to retain the
articles under longitudinal tension while said
members move from the receiving position
to the discharge position, said tensioning
means including a member whereby a ten-
sioning member at the receiving position and
a tensioning member at the dlsth.ll‘“b posi-
tion are mnmltanouth]y moved in opposite
direciions to tension one article and release
the other.

9. In an apparatus for quenching long
metailic articles, a quenching  ree eptacle

(mpic I to contain a quenching liquid, a ro-
tary carrier including two pairs of tension-
ing wewmbers to hold the articles during the
’ondnno operation, one pan' of thc ten-
ming nsembers bemu located in a receiving
pu::il.un when the other pair lies in a dise

charge position, a member of one pair being
connecied to a member of the other pair and
the connection being pivotally supported to
permit the last mcntlonul members to move
in opposite directions, and means for moving
saidd connected 1embers so as to tension the
avticle 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 ddaptod to lie between
and adec ut to said enlarged end portions,
and means whereby said tenuonmﬂ members
are usoo to cooperate with said enlarged
end portions to hold the sucker rod under ten-
sion during the quenching operation.

it Ih an apparatus for quenching hot
sucker rods having integral enlarﬂemmts at
their end portions, a pair of tensmmnﬂ nem-
bers having recesses to receive the rods and
abutinents t\) engage sald enlargenients, and
means whereby one of said tensioning mem-
bers is forced away from the other to hold the
sucker rod under tension during the quench-
ing oper ation.

12. In an apparatus for quenching hot
sucker rods having integral enlargements at
their end por tlons, a pair of tensmmng nenl-
bers having recesses to receive the rods and
abutments to engage said enlargements,
nieans ‘v'hern hy one of said tensioning 1 1em—
bers is forced away from the other to hold
the sucker rod under tension during the
quenching operation, and means whu‘eby
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said tensioning members ave simultaneously
moved nhrouph the tivgnchlno bath,

13. In an apparatus for quenching long
metallic articles having enlargements at t heir
ends, a tensioning member movable in an ar
of a cn*c]u to pince the article under teqszoa
said tensioning member ,,omp provided with
a holder having an opening to receive an end
portion of the articie md an abutment to ¢
gagethe enlargement at said end porl
said holder being yiel (Ll) ?o in wqwmmp
arcuate wmovement of said tensioning
ber.

14. In an apparatus for quenching
metallic « mc-u.s a rolary (-‘wrme;- m"m{od
fmly the articles th ongh the quienchin
and a support to receive the a1
chnl”e(‘ from gaid carrier
movable into and out o
articles in said carrier so ¢

to the
mem-

tion divectly below the
charged ‘

15. In an apparatus for « 1
cated meml]'" a,rt]dm, 1‘m,3‘-'y suT ‘pniing
members adapted to carry the art ieles th rough
the ql.onchmo bath, and a tilta bl‘e aopo rt
(mpbu{ to receive the articles passing from
smd rotary members, said tiltal npport
belng extended into the pﬂth of the articies

cn.rrwd‘by sald rotary members and adapted
o tilt as the articles pass the extended pov
t1om. '

16. In an appa ratus for (*'W‘nd\"nw long
metallic Mmcsn a rotary carvier adapted to

CarrTy 1130 articles through the mlendnnu bath,
a support including a beari ng 1 which ¢ a pox-
tion of the carvier is rot: uablv mounted, ten-
sioning means including members carried by
the carrier to hold the m'ul(‘]cs under tens lop
curing the quenching opm tion, and means
for 11‘ansnuttmo power to said momueis, the
last mentioned means 1110111(11119‘ a piston and
cylinder carried by said carrier and a con-
ductor whereby fluid under pressure is +1 ans-
mitted to said cylinder.

17. Inanapparatus for quenching hot rods,
a quwch ng receptacle having an inlet run-
way at one “side and a discharge runway at
the other, a horizontal shaft 1‘{>Laa,abl v mount-
ed over said receptacle, a pair of tensioning
levers pivotally connected to said sha iu, each
lever comprising a pair of aims extending
In opposite dnecmom from said shotft, the
outer end of each arm being provided with
a recess open at the top when v the arm lies ad-
jacent said inlet runway and open ot the bot-
tom when the arm lies adjacent said discharge
runway, the recesses being adapted to yeceive

the hot rods passing from said inlet unway -

and to discharge therods onto said dischar 6
runway, said dlschawe runway being ex-

tended into the course of the rods and Dein I

pivotally supported to permit the rods to pass

5

said discharge runway, air-actuated pistons
carried by said shaft and connected to the
respective tensioning levers, said pistons be-
ing operable to move the lever arms on one
side of the chaft toward each other to re-
lease a rod at the discharge runway while
moving the other arms away from each other

65

70

to tension a rod near said inlet runway, and
msans whereby the shaft is rotated to carry -
the ten svmcd rods from said inlet runway
to said discharge runway.

18, An, aupm tus for heat-treating rods
1d similay articles, co npwmo a bam of
g liquid, and mechanism for immers-
sorbions of a heated article in said
ultaneously and holding said article

}‘ n gitudmﬁ ’tension during - the
qaencn%z}p operation.

19. /“*n apparatus for heat-treating rods
and similar articles, comprising a Bath of
quenching hqmd »nd mechanism for subject-
ing a i ted article to an endwise pull and

£
submerging all porticns of said
witensously in the quenching bath
Lo dntaning said arvticle under lon 0'] 1fudi-
tension while it i is ‘ﬂmmroed

s for heat-Lres tingrodsand
e, combrzsm g & bath of quench-
wenns for hzﬂdmo a heated arti-

ice of said bath, and means for
ud avticle into the bath, cause it
in her"m for a while, and thcreauitel'
mnerg ¢ from the bath.

21. apparatus for heat-treating rods
wmd similar articles, compwsmo a bath of
qvomhm liquid, a carrier having provision

v helding o h“‘lfcd avticle, nm{mf‘ for sub-
]optmg the article in said carrier to an end-
Wise pu h nd holding said article und ler longi-
; ension, and means for actuating said
0 cause all pmtwnq of the article
1 o be inty o&aced into the bath simul-
Laneously; moved Mﬁron oh the bath and then
Wit hu";lwn from the bath.

22. An anpa'-wtu‘s for heat-treating rods
and 'vi ar ariicles, comprising a bath of
guenching liquid, a rotatable carrier pro-
\m*“ﬂ with members disposed so as to veceive
candd-holdia l”m ted rod substantia Hy parallel
to the surfnc ce of said bath, means for actuat-
ing the carrier to cause Sdld rod to tmvd
through ‘LL, sath, the said members of the

pro vision for receiving an-
rod after the guenched rod is
withdrawn from the ’ovih, and means for ef-
ieeting the discharge of the quenched rod and
simuléansonsly cauging the heated rod to be
'ﬁic'lgé and heldaunder long
v said members.
L‘ﬂ testimony that I claim the foregoing I
hereunto affix my signature.

WALTER W. LECK.
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