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UNITED STATES

PAatENT OFFICE.

JOTIN E. JONES AND BENJAMIN JONES,

OF ELWOOD, INDIANA.

SHEET-METAL-HEATING FURNACE.

SPEGIFIOA’EION 1orm1ng pax't of Le’otels P&tenﬁ* Ne, 699,533, da,ted Ma.y 6, 1902
| Apphcatmn filed June 24, 1901. %erlm No. 65,837, (No model) |

Yo all whom it ma Y concern;

Be it known that we, JouN K. JONES and
BENJAMIN

States, residing at Elwood, in the county of

Madison and State of Indiana, have invented
certain new and useful Improvements in
Sheet-Metal-Heating Furnaces; and we do de-
clare the following to be a full, clear, and ex-
act description of the mventlon such as will

enable. others skilled in the art 130 which it ap-
pertains to make and use the same.

Theinventionrelates toa sheet-metal- heat-
ing furnace for rolling-mills designed for pre-

paring sheet metals, such as Sheet iron or tin-

plate, for rolling.
- The object of the invention is to prov idea
heater of this character which shall be simple -
of construction, durablein use, comparatively

inexpensive of plOdlthlOI] efficient in opera-
tion, and one in which the temperature of the

sheet metal will be gradually raised to the
proper degree and the packs of sheet metal-
ejected from the heater upon the receiving-
table at a point distant from the heater and -

within convenient reach of the operator of

the rolling-mill, or ““roller,” as he IS known
in the &11}

of construction, combination, and arrange-

ment of parts, which will be hereinafter more
fully described, and particularly pointed oub

in the appenaed claims.

In the accompanying drawings, Figure 1is |~

an elevationtaken from one side of the heater.

Fig. 4 1s a similar view on line % vy, Fig. 2.

Fig. 5 1s a longitudinal horizontal sectional

view taken above the bottom of the heating-
chamber. IFig. 6 .1s a front end view of the
heater. Fig.71isa rearend view of the same.
Kig. 8 1s a cross-sectional view on line v v,

Fln' 2. Ifig. 9 is a similar view on llne U ‘Eb
I‘Jﬂ* 2. .FI“ 10 1s a detall perspective view

of the transverse conveyer. Fig.1lisasimi-
lar view of one of the 101;10*11311dmal conveyers.
I'ig. 12 is a Dbottom plan view of the entire

_heater I'ig. 13 is an enlarged sectional view
through the heater, showing the ejector in a

_position opposite to that shown in Fig, 4, TIig.

JONES, e1t1?ens of the United

and the exit with a discharge-table 19.

1 14 is a top plan view of the ejector-slide, an_d'

Fig. 15 is an end view of the same.
Referrmﬂ' to the drawings, 1 denotes the
heater, conblstmﬂ* of the side walls 2 and 3,

end walls 4, 5, and 6, top 7, and longitudinal

partition 8. The partition divides the inte-

rior of the heater into two longitudinal heat-

1nfr-chambels A and B and termmates short

of the rear end of the heater, thus forming a
| transverse heating-chamber at thatend of the
| heater, and thus estabhshmw communication
between the two lonﬂ‘itudmal heatuw-cham—.

bers. ’

9 denotes the ﬁre-chamber, which ha,s an

! exit 10 communicating with the fransverse

heating-chamber, so that the products of com-

bustmn will pass through the tmnsvelse and
longitudinal heatmﬂ'-chambers

11 denotes an uptake or chimney, and 12

denotes a longitudinal pipe communicating
with said ehlmney and having branches 13

communicating with the forward ends of the
longitudinal heatmmchambels, so that the
pwductsof combustion from the fire-cham-
ber are caused to pass the length of the heat-

The floors of the longitudinal heating-cham-

bers are each formed with longitudinal par-

allel grooves 14, and the floor “of the trans-

verse heating - chamber is provided with
grooves 15, arlanﬂed at
| grooves 14 ‘and intersected thereby. o

16 denotes the entrance to the chamber A,
{and 17 denotes the exit of the chamber B.
I'ig. 2 isaplan view. Tig. 3isalongitudinal:
vertical sectional view on line o x, Fig. 2.

The entrance is provided with a feed-table 18
The
table 18 is provided with longitudinal grooves

20, which communicate with the grooves in go

| provided with a vertically-sliding door 21 and
the exit with a similar door 22, the operation

the floor of the chamber A. The entrance is

of which will be hereinafter fully set forth.

23 and 24 denote the longitndinal convey-

right angles to the

55

60
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75

Ing-chambers before they can escape from the
1 heater. |

With these and other ob,]ects in view the
invention consists of certain novel features

30

95

ers for the heating- chambels A and I, and 25

denotes the transverse conveyer for the trans-
verse chamber. Each longitudinalconveyer
consistsof arectangular fra ame 26, preferably
inade of anﬂ*lellron and braced by diagonal
bars 27 and the parallel members 28, Which

| engage the grooves in the floors of the longi-

100
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tudinal'heating-chambers and have a vertical
movement above said floors in a manner

“hereinafter described, and preferably consist

of a system of eommunicabing pipes, 29 de-

noting the inlet thereto, and 50 denoting the

outlet thereof. Through these pipesisadapt-
ed to flow cold water to cool the pipes, espe-

- cially those portions located within the heat-

10

I5

mfr-chmnbers, and prevent them from burn-
Ing out.

The tmnsvelse conveyer consists of an an-
ole-iron frame 31, rectangular in shape, and
the transverse parallel members 32, sultably
secured in said frame and prefelably consist-
ing of a series of communicating pipes 34, the

| inleb of which is indicated by the mimel'&'l 35

20

and the outlet of which is indicated by the
numeral 36. Through these pipesisadapted
to flow cold water for the same purpose as 1t

is used in the longitudinal conveyers above

described. The parallel members of the
transverse conveyer are adapted to lie in the

-grooves of the floor of the transverse cham-

25

ber and work vertically above the bottom of
the floor for a purpose hereinafter described.

- The vertical members of the three sets of con-

30

- 35

40

veyers project through slots Cin the ﬂoors of
thelir respective chambers | .

Suitable mechanism, to be hereinafter de-
scribed, is employed for moving the longi-
tudinal conveyer 23 from its posmon below
the surface of the fioor vertically to lift the
pack of sheet metal deposited upon the floor
of the chamber, thence rearwardly to move
the pack of Sheet metal rearwardly, thence
downwardly to a position below the surface
of the floor to leave the pack of metal sheets
upon the floor, and thence rearwardly in 1ts
orooves to 1ts normal position. |

Suitable mechanism, to be hercinafter de-

- seribed, is employed for moving the conveyer

45

is carrying a

3¢

55

- 60

24 simultaneously with the movement of the
conveyer 23, one moving longitudinally in 1ts

elevated position while the other is moving

longitudinally in its depressed position. 1t
will thus be seen that while the conveyer 23
pack of sheet metfal to the rear
of the machine the conveyer 24 1s carrying a

pack of sheet metal to the forwm d end of the

machine. |
~ Suitable meﬁhamsm,_heremafter to be de-
scribed, is employed for operating, in alter-

‘nation with the longitudinal conveyers, the

transverse conveyer 25 to move the packs of
sheet metal from the rear end of one longi-

“tudinal heating-chamber to that of the other.

These varicus sets of mechanism are so con-
structed, arranged, and timed that when the

transverse conveyer is in its depressed posi-

tion below the surface of the floor of the
transverse heating-chamber the rear ends of

“the longitudinal conveyers are moved over

the ends of the transverse conveyer into the
intersecting grooves in the floor of the trans-

verse heatmﬂ'-chamber the conveyer 23 de-
positing a pack_ of sheet metal onto the floor

699,533

ately above one end of the tranverse con—

veyer, while the conveyer 24 moves undera

previously-deposited pack of sheet metal on
the opposite end of the floor of the transverse
chamber.
the longitndinal conveyers one pack of sheet
metaliselevated,moved,and deposited on the
floor of the transverse chamber by the con-
veyer 23, while the pack of metal sheets at

| the oppomte end of the floor is engaged by

the rear end of the conveyer 24, elevated and
moved forwardly and laid upon the floor in
the chamber B, to be again engaged by the
conveyer, elevated, and moved forwardly in
the next forward movement of the conveyer.
At the instant the rear ends of the longitudi-

nal conveyers are withdrawn from the inter-
secting grooves in the floor of the transverse
chamber the transverse conveyer is elevated
above the grooves in the bottom of the trans-

verse chamber, engages and lifts the pack of

metal sheets just deposited upon that end of

| the floor by the conveyer 23, then moves the
sheets transversely and deposits them upon

the oppositeend of the floor of the transverse
chamberin a position to be again enwafr‘ed by

the conveyer 24.

We will now proceed to describe Lhe mech-
anism for operating the conveyers 23 and 24.
- 87 and 38 denote longitudinal shafts jour-
naled in bearings secured to the sides of the
heater. Atthe rearendsthese shaftsare pro-
vided with beveled gears 39 and 40, which
mesh with intermittent beveled gears 41 and
42, respectively, said intermittent gears be-
ing fixed to a suitably-driven shatt 43, which
we will term a ‘“drive-shaft.”

The shaft 37 is provided with Oppo.Sltely-
beveled gear-wheels 44 and 45, while the shaft
83 18 provided with oppositely-beveled gear-
wheels 46 and 47. |

43 and 49 denote two transverse shafts
which extend through the side of the heat-
ing-chamber A and are provided on their

outer ends with beveled gears 50 and 51,
which mesh, respectively, with beveled gears
44 and 45.

52 and 53 denote tmnwelse shafts which
extend through the opposite side of the heater
under the ﬂoor of the heating-chamber B and
have fixed to their outer ends beveled gear-
wheels 54 and 55, which mesh, respectively,
with the beveled gears 46 and 47.

Journaled to a shaft 56 under the floor of
the chamber A are two rearwardly-projecting

| lifting-arms 57, the free ends of which are

plefembly prowded with antifriction-rollers
53,which are adapted to engage the outer side

of tlle rectangular anﬂ‘le-lmn t1 ame of the con-

veyer 23.

Ifixed to the inner end of the shaft 49 are
two wiper-cams 59, which are adapted to en-
cagethe under sides of thelifting-arms 57 and

Now in the forward movement of

70

75

30

Qo

95

100

10§

I10

115

I20

125

130

elevate the same in the rotation of the shaft
49, and fixed to the shaft 49 is a retractor 60

in the form of a hooked arm, which is adapted

- of the transverse heatmmclmmbel immedi- | to engage a lug 61, p1o;|ect_1m downwardly
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from the frame of the eonveyer 23 and move ! upou said shafts and provided with rollers 82

said econveyer rearwardly in 1ts depressed po-
sition, as hereinaffer described.

62 denotes lifting-arms pivoted on a shaft
63, secured under the chamber A in advance
of the shaft 56, and provided attheir rear ends
with rollers 64 which are adapted to engage
the rear end of the rectangular frame of the
conveyer 23 and elevate it when engaged by
the wiper-cams 65, fixed to the shaft 43. This
shaft 48 has secured to it a hooked arm 60,
which we will term, in contradistinetion tothe
retractor and for convenience of reference,
the ‘“ advancer,” for as the arm 60 serves to
retract the conveyer the arm 66 advances the
conveyer toward the rear end to carry the

packs of metal sheets from one end of the

heating-chamber to the other. This advancer
engages a stud 67, projecting downwardly
frem the under side of the forward end of the
main frame of the conveyer 23, and after said
conveyer has been elevated by the two sets
of wiper-cams and the lifting-arms with which
they coact said advancer engages the stud 67,
and while the conveyer is in its elevated po-
sition moves it rearwardly. At the instant
the advancer disengages the stud 67 the two
sets of cams move from engagement with the
lifting-arms, which lower end engage with
their free ends stop-brackets 68. At, this
point the retractor 60 engages the stud 61 and
moves the conveyer ferwardly |
The mechanism for operating the conveyer
24 is precisely the same asthat shown and de-
scribed for operating the conveyer 23, the
wiper-cams, advanceis, and retractors, how-
over, being so set with relation to the corre-
spondmo' pmts for the conveyer 23-that the
conveyer 24 in moving forwardlyisin its ele-
vated position, while the conveyer 23 in mov-
ing in unison with the conveyer 24 is in 1ts
deplessed position, as previously described,

- and for this reason it is not believed that a

45

50

55

60

detailed explanation of the parts will be re-
quired.

The mechanism for actuating the trans-
verse conveyer comprises the 10n01tndmal
short shafts 69 and 70, which are Suitably
journaled under the floor of the transverse
heating-chamber and have fixed to their rear
ends beveled pinions 71 and 72, which mesh
oppositely-facing beveled pinions 73 and 74,
respectively, ﬁ‘;ed to the ends of the shaft 75
journaled in suitable bearings at the rear ond
of the heater. This shaft 75 is provided with
a gear-wheel 76, which meshes withan inter-
mlttent cear 77, fixed to the shaft 43, the ar-
ran ﬂ'ement bemn such that the blank or tooth-
less portion of S:-El,ld oear 77 is opposite the
gear 76, while the toothed portions of the
2eaTS 4:1 and 42 are in engagement with the
gears 39 and 40. In othel wmds, while the

shafte 37 and 388 are in motion the slnft 75

will be at a state of rest.

78 and 79 denote short shafts seem‘ed on
the ends of the transverse heating-chamber
and 80 and S1-denote lifting-arms journaled

|

SE s s, i - — m

|

\

|

and 83, which engage the rectangular frame
of the transverse conveyer. end elevate the
same when the arms are engaged by their re-
spective wiper-cams 34 end 35.

conveyer has been lifted by the wiper-cams

the advancer 87, fixed to the shaft 69, engages

the lug 88, pro;]ectmg downwardly from one

‘end of the conveyer, and while in its elevated

position the econveyer is moved in a direction
from the chamber A to the chamber B to carry

the packs of metal sheets from the former to

the latter chamber. The advancer 37 now
disengages the conveyer, as do also the wiper-
cans, allowmﬂ* the conveyer to lower and en-
cage the stops §9. At this instant the re-
tractor 86 engages thelug 90, projecting down-
wardly from the end of the conveyer, and
while the conveyer is below the bottom of the
transverse chamber retracts it and moves it
to & position to receive a iresh pack of metal

sheets from the couveyer 23, moving in the |

chamber A.
The doors 21 and 22 are operated automat-

S

- After the.

70

75

30

90

ically in the following manner: To posts 91 -

and 92, projecting upwerdlv from the sides
of the heater near its forward end, are piv-
oted levers 93 and 94, the inner ends of which
are connected by eheins 95 and 96 to the doors.
97 and 98 denote levers pivoted to the sides
of the 'fumece and connected with the upper
levers by chains 99 and 100. These lovers 97
and 98 are depressed by cams 101 and 102,

fixed to the shafts 37 and 38, and at the pr ope1
time cause the doors to open. The doors be-
ing weighted will by gr avity close when the
lowermost set of levers is actuated by their
coacting cams, so as to prevent an unneces-
sary amount of heat from escaping from the
heater.

95

IOG

105

The ejector consists ef the ieelpreeatow |

slide 103, which works in an opening 104,
formed in the discharge-table and of proper
size to accommodate the ejector. The slide
has a parallel row of longitudinal grooves 105,
which correspond in numberand register with
the grooves in the floor of the heatlnn"—cham—
ber B The base or bottom 106 of the slide
is provided with two slots 107, which are
adapted to be engaged by the downwaldly
extending heoked f01,wa1d ends of the con-
veyer 24 in its rearward movement to move
the rear end of the ejector into engagement
with the forward end of the floor of the cham-
ber B to a point within said chamber.
hold the ejector when 1t has been moved rear-
wardly with its rear end projecting within

the chamber B, we provide a pin 108, which

projects through the bottom of the table and
has its upper end extending within the path
of movement of the forward end of the table
and is held in this position by aspring109. A
spring 110,fixed tothe forward end of the table
and to the forward end of the ejector, serves
to Wlthd1 aw the ejector when 1e1eesed by the
pin. A triplilispivotedtoasuitably-located

post 112 and has itsend 113 plojeetmn' Wlthm_

To

110

15

120

125I

130
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the path of movement of the base-frame of | the several hea,tmfr-chambels and actuating

the conveyer 24. The end 114 of said trip 1s
adapted to engage a weighted lever 115, piv-
oted to the under side of the floor of the cha,m-
ber B, and this lever 115 has its pivoted end
prowded with an aperture 116, through which
projects the lower end of the pin 108 into en-
gagement with the spring 109.

In operation as the conveyer 24 moves rear-

wardly in its depressed position its hooked

forward end engages the rear walls of the
slots of the ejector and moves said ejector

rearwardly under the door 22, which is in its

lowermost or closed position. When theejec-
tor has been moved rearwardly the limit of
its movement, the spring-actuated pin 108 is
forced upwardly within the path of movement

of the forward end of the ejector, and this

locks said ejector against movement. The
conveyer 24 after having reached ifts rear-
most point of movement elevates and begins
to move forward, and at thisinstant the door
22 1s lifted to permit the forward end of the

conveyer depositing a pack of metal sheets
At the instant the pack of |

upon the ejector.
metal sheets is deposited upon the ejector the

- forward end of the base-frame of the conveyer

30

35

40

45

55

6o

24 strikes therear end 113 of the trip 111, lifts
the end 114 of said trip, which, contacting
with the weighted end of the lever 115, lowers
1ts end 116 and permits the pin 108 to drop,
and thus frees the ejector, which 1is suddenly
thrown forwardly by the action of the spring
110, and thus projects the pack forwardly
within convenient reach of the roller.

From the foregoing deseription, taken in
connection with the accompanying drawings,
the construction, mode of operation, and ad-
vantages of the invention will be readily un-
derstood without requiring a more e\tended
explanation.

Various changes in the form, proportion,
and details of constructmn may be made

within the scope of the invention as claimed |

without departing from the spirit orsacrific-
ing any of the advantages thereof.

Having thus described our invention, what
we claim, and desire to secure by Letters Pat-
ent, 18— -

1. In a heater of the character deseribed,
the combination of the heating-chambers ar-

ranged side by side, a transverse heating-

chamber establishing communication be-
tween said first- named heating-chambers,
conveyers for conveying the material to be
heated through theseveral heating-chambers,
and actuating means common to all the con-
veyers for operatmw them, substantially as
set forth.

2. In a heater of the character deseribed,
the combination of the heating-chambers :Lr-
ranged side by side, one ha,ving an entrance
and the other an exit at their forward ends,
a transverse heating -chamber establishing

communication between the rear ends of the
first-named heating-chambers, conveyers for
conveying the material to be heated through |

Imeans common to all the conveyers for operat-
ing them, substantially as set forth.

3 In a heater of the character described,
the combination of the heating-chambers ar-
ranged side by side, the transverse heating-
chamber establishing communication be-
tween said first-named heating-chambers,
conveyers for the respective heating-cham-
bers, means for actuating the conveyers in
the first-named chambers in unison to pro-
ject their rear ends into and withdraw them
from the transverse chamber, and means for
operating the transverse conveyer to recipro-
cate the same in alternation with the longi-
tudinal conveyers, substantially as set forth.

4. In a heater of the character described,
the combination with the longitudinal cham-
bers, of a transverse chamber establishing
communication between the rear ends of the
longitudinal chambers, said chambers being
provided with grooved floors and the grooves
of the transverse chamber being intersected
by those of the longitudinal chambers, con-
veyers for said chambers, means for raising
the conveyers in the longitudinal chambers
across the grooves of the transverse chamber,
and means for moving the transverse con-
veyer in alternation with the longitudinal
conveyers, substantially as set forth.

5. In a heater of the character desecribed,
the combination with a heating-chamber hav-
ing an exit, and a door for ¢losing the exit, of
a reciprocatory ejector, a conveyer for mov-
ing the heated material upon sald ejector,
means for opening the door, and simultane-
ously operating the ejector to thrust it for-
wardly, substantially as set forth.

6. In a heater of the character described,

the combination of the heating-chamber pro-

vided with an exit, a door for clesing the exit,
a conveyer having a movement through the
exit, an ejector adapted to be engaged by the
conveyer and moved rearwardly under the
edge of the door, means for elevating said
door, and means for returning said ejector to
1ts normal position, substantially as set forth.

7. In a heater of the character described,
the combination with the longitudinal heat-
ing-chambers and the transverse heating-
chamber establishing communication be-
tween the longitudinal chambers at the rear
ends thereof, of conveyerslocated within said
chambers, the forward ends of said longitu-
dinal chambers being provided one with an
entrance and the other an exit and doors for
closing the entrance and exit, and means for
opening and closing the entrance and exit
doors for the entrance into one of the longi-
tudinal heating-chambers, of material to be
heated, and the removal from the other lon-
gitudinal heating-chamber, of the properly-
heated material, substantially as set forth.

8. In a heater of the character described,
the combination with the longitudinal heat-
ing-chambers and the transverse heating-
clnmbel establishing communication be-
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tween the rear ends of the longitudinal cham-

bers, said chambers havingslotsin their floors -

of conveyers projecting upwardly through
the slots in the floors of the several chambers,
cams for elevating the conveyers of the lon-
gitudinal chambersin alternation, advancers

and retractors for reciprocating thelongitudi-

nal conveyers in unison, one in its depressed
position and the otherinits elevated position,
cams for elevating the transverse conveyer,

and advancers and retractors for reciprocat- |

nesses.

ing the transverse conveyer in alternation
with the reciprocatory movement of the lon-
gitudinal conveyers,substantially asset forth.

In testimony whereof we have hereunto set 15
our hands in presence of two subscribing wit-

JOHN E. JONES.
"BENJAMIN JONES.

Witnesses: | |

JAMES J. DAYVIS,

HyronNn JONES.
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