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To ll whom it may concern:

. De it known that we, VErRNOX Rovre and
Verxox. [0, RovLe, ('m/om of the T’mlod
States, .md vesidents of Paterson, in the
county of Passaie and State of New Jersey,
have invented a new and useful Electric
Tempelmo Farnace, of \\'luch the following
15 a sp yecification.

i 111\ invention velates t() a tempenn” -
nace and more p(utlcul‘ulv to a tempering
furnace commonly known as an electric
fusible salt turnace, the object being to pro-

vide effective means for handling tools and

regulating their submission to the action of
the fusible salt with great accuracy and. at
the same. tinme. 1)10\'1(11110 for the mtonmtl(,
stopping of the action of the tool carrier
when h'om any  cause . a tool Dbecomes
jammed. o

A practic al embo(hmont of our invention
is represented in the accompanying draw-
ings..in which—

Figure 1"is o view of the furnace in side

,ole\.mon partly in section. Fig. 2 is an en-

larged view in detail showing a partial sec-
tion at the point where the electric con-

“ductors are, (onnected with the walls of the
vessel for tusmo the same,’

salt xemmmn R
I‘IO 3.1s a partial top plan view on an en-
larged seale’ partly broken away, Trig. +is a

view of the same in side elev ation DAIHV in
section. the =ection being taken on the line

A—A of Fig. 3, Plo 5 ig a transverse sec-
tion in the plane of the line B—B of Iig.
showing the wotor.and the operating mec ‘h-
anism-connected therewith in top prn. Fig.
6 is'a vertical section in the plane of the line
C of Fig. 5. Fig. 7 is a partial elevation
at the left.hand side as the drawing is held
in reading, and Fig, 8§ is a partial elevation

“on the oppoblte slde

" The . furnace iz conveniently supported
upon a hollow pillar. 1 having o later: allv ex-

tended base 2.

The- fllllld(‘e (‘18111(’ 18 dlllllll‘ll' in: form

:‘md conveniently. U- s\mped in cross \ectmn.
the.annular U-shaped casing denoted by 3
-being connected by a web 4 with a hub 5, the
.ﬂqnoe 6 of which s bolted by means of bolts

7 to the ﬁ‘mcred top of the ‘pillar 1

“The casing 3 of the furnace has located
w1thm and paced thievefrom the furna e
pmper ich annular “in” form and

6.-

&

tthe, furnace snd casing being filled \Vlth fm
1118\1L1imo non-heat- mmhulmu material ¢
for instance, asbestos
The illl‘lld(‘t W aH B s snppnnod from the
asing 8 by means of luos 10 depending
from the bottom m‘ the furnaee which rest
upon a _non- heat - conducting  insulating
washer 11, a iastemno bolt l‘) e\u‘mhno
through the washier 11 into the lug 10. T he

furnace 8 is fmthm provided on “the m)p(‘lﬂ

sule of its bottom with a smouth faced tr

3 along which the tool
he einatfter appear. Hw track 13 is spaced
from, the bottom of the furnace 8 by means
of Tugs 18" to permit the cirenlation of the

calts beneath the track to maintain the ten

perature of thet track substantmllx the same
as that of the salts.

Two annular plates 14, 15, dcpend within
‘the furnace spaced from
from the furnace walls and held in. position

by means of suitable bndne pieces 16, 170

made Tast fto the cading 3. These bridge
p1e ces 16, 17, are insulated from the casing
3 by means of insulating w: asliers 18 which
surround the
electrically connected with the pldtes 1and
15 by. means of screws 20, 210w 111(- L fasten
them to the bridge pieces. .

The space between the annular leto\ 1+
and 15 is suflicient’to permit the tool holder
to travel avound freely between then

The electric current is brought into con-

act with the salts 1 the furnace - by con-
necting one conductor. 22, for instance the
positive. with the furnace wall, and the
negative conductor 23 with the bridge pieces
16. 17, by means of a branel conductor 24
which  padses h()m the “bridge piece 16
throngh the insul ating nmte*ml 9 to the
.)ndoe piece 17.

rlhe (‘()l](hl(‘t()l'l 99, 9%, mav lead from
Linding posts 23. 26. fixed in the web 4 or
flange-6 in proximity to the top of the pillar
1 to which the current mar be tmm'mitcd
by suitable hll“ wire 27, 28,

A table 20 is moeunted by Menns of a cen-
tral hub 30 o ihe hub5 and is keyed to the
shaft 31 which O\tendu d()\\m\‘ardl\ within
the pillar 1 where-it is ronnected up to a

-‘%Ull(ll)'x step, by step rotating mechanism
which will be heveinafter palhmhu ty de-

blnped m. ('1'()% se< tion, ’rho space. hetween fal plane

The mtm 20 yrotates 1 a Jiorizon=
and-carries lefh it the tnol ho?uor

seribed.

arviers slideas \\111‘

each (;ther amd:

fastening  serews 19 but are’
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- cal slots 33 for the purpose of exposing the

10

20

2

Jin such numbers as may be desired, twenty

more or less. These tool holders, dengted
by 82, consist of open ended tubes of suffi-

clent size to receive a tool therein with a free -

sliding movenient, the lower ends of the
tubes being provided with a series of verti-

tool therein to the. fused salts when the tool
holder with tool therein is lowered into the
bath of fused salts in the furnace. It is in-
tended that the several tool holders shall,
when in operation in the salt bath in the
furnace, rest on and slide along the smooth
track 13 at the bottom of the furnace and
when it is desired to withdraw them from
the bath within the furnace they are cansed
to ride-up an incline &t and to permit the
tool therem to drop into a receiving tube 33
whicly is supplied with a cooling bath in any
well known or approved form not shown
herein, the cooling' bath being kept at a cer-
tain height within the tube 35 by permitting

-1t to overflow through openings 86 in the

25

tube 85 into a basin 37 from the bottom of

which it is returned by means of a pipe 38.
As the tool holder 32 passes over the top

of the receiving tube 85 to deposit the tool

~therein, it would have a tendency to fall by
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gravity into the receiving. tube 35 oi into
the socket extension 39 of said tube if the
holder were not positively supported at that

point by other means than Dy the track 13-

along which it has been allowed to slide
while carrying the tool in the bath.

To temporarily support. the tool holders
as they pass over the receiving tube 33, armns
40 are provided, one for each tool holder,
the arms being pivoted at their inner ends
to suitable supports 41 near the center of
the table 29 and having their outer ends con-
nected by means of a rocking joint with the
tool holders 32. This connection may be
simply made by permittinig the outer end of
the arm 40 to engage a slot 42 in the wall of
the holder.

. Each of the arms 40 has depending there-
from a rod or pin 43 which extends down-
wardly through an elongated bearing 41 in
the table and which, just as the tool holder
is about to pass over the top of the receiver,
rides up an incline 45 on the web 4 and posi-
tively holds the arm 40 and tool holder sus-
pdnded during the short interval while it

asses over the recelver. After the tool

older has passed the receiver, (see Fig. 4)
it_is allowed to travel down an incline 46

“corresponding to the incline 34 and carries

the tool which is placed therein just after
the tool holder passes into the receiver 33
down into the hath for tempering.

The supply of tools to be tempered may be
conveniently deposited in a work receptacle
47 supported on the top of the shaft 31 with-
in convenient reach of the operator and they
may be taken from the pan 47 and placed by

843,272

the operator in the tool holders just as the'
latter pass the receiving tube 35. Ior this

' purpose a hole 48 is formed in a table 49

under which the tool holders travel as thev
come up the incline 84, pass the receiving
tube 35 and go down the incline 46.

For the purpose of gaining access to the
interior of the furnace at frequent intervals
throughout its length, the top of the furnace
which is formed by the table 29, is provided
intermediate of each two consecutive tool
carriers with a trap door 50.

To guide-the tool holders in their vertical
reciprocating movemert, the table 29 is pro-
vided with upwardly. extending tubular
bearings 51 in which the tool carriers slide,
the wall of the tubular bearing 51 being pro-
vided with a vertical slot 52 on the side
toward the arm 40 for the purpose of per-
mitting the free end of the latter to move up
and down with the tool' carrier.

The shaft 81 which -extends down within
the pillar is stepped in a foot block 53 in-
serted through an opening in the side of the
pillar'and made fast to the pillar and is pro-
vided with a bevel gear 54 mnear its foot,
which gear intermeshes with a bevel gear 53
on a horizontal shaft 56 mounted in a bear-
ing 57 bolted to the side of the pillar.

A U-shaped supporting table 58 rests upon
a flange 59 projecting laterally from the
pillar, the branches of the U-shaped table
being located on opposite sides of the pillar.
This table 58 supports an electric motor in-
dicated at 60, the shaft 61 of the motor ex-
tending transversely to and above the shaft
56 and provided with a worm 62 which en-
gages a worm wheel 63 located on a shaft 64
extending transversely to the motor shaft
and below it and supported in suitable bear-
ings 65, 66 on the table 58.

The shaft 64 has mounted at or near one
end thereon a crank wheel 67, the wrist pin
68 of which is embraced by a pair of ex-
pansible jaws 69, 70, on a pitman 71.

The pitman 71 is connected with one arm
72 on a bell crank lever- fulerumed on the
shaft 56 at or near its outer end, the other
arm T3 of said bell ¢rank lever carrying a
gravity pawl 74 adapted to engage a ratchet
wheel 75 fixed to rotate with the shaft 36.

The expansible jaws 69, 70, which embrace
the wrist pin 68 are held in operative adjust-
ment with respect to the pin by a spring 76,
the tension of the spring being sufficient to
hold the jaws in operative relation to the
wrist pin when the strain upon the crank
wheel is normal but when the strain is ab-
normal, due to any unusual hindrance in the
rotation of the vertical:shaft 81, the jaws (9
and 70 will spread pérmitting the wrist pin
to escape from its seat and it will work idly
between the jaws alternately passing out of
and into its seat until the abnormal strain
upon the vertical shaft 31 is removed. This
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will effectually prevent damage to the gear-

of the tool carriers.
The pawl 74 is.permitted to engage the

from any unintentional wedging or jamming

g ratchet wheel 75 only at intervals, the fime |

~ between such intervals being determined by

the rate of rotation of a shield 77-which sur- -

" rounds the ratchet wheel and prevents the

tool from coming in engagement with ‘the |

10 teeth of the ratchet wheel save only where
the shield 77 is cut away as at 78 to permit

‘the pawl to drop through temporarily into-

engagement with the ratchet wheel. - The
shield 77 is fixed to or integral with a sleeve
15 79 mountéd to rotate on the shaft sapport
b7, the latter being provided with a central
‘eylindrical portion for the purpose of form-
ing a smooth bearing for the sleeve. The
- sleeve 9 also has fixed to -or’formed in-
- 20 tegral therewith, a spur gear 80 by which
" motion is transmitted to the shield 77 from
the shaft 64 as follows:—A shaft 81 is sup-
orted in sunitable bearings 82, 83, on a
, ranch of the table 58 and on the side of the
g5 pillar 1 opposite that on which the shaft 64
" is located, the shaft 81 carrying at or near
one end a spur wheel 84 in mesh with the
“wheel 80 and at the opposite end a spur
. gear 85. The shaft 64 has at or near its end.
30 a pinion 86 and a shifting gear is inter-

posed - between the: pinion 86 and the spur,
gear 85 to transmt a faster or slower motion

to the gear 85 and hence to the shield T as
“may be desired. The shifting gear consists
35 of-a larger spur gear 87 and a smaller spur
" pgear 88, the two mounted on a common
short shaft or axle 89 supported in a bracket
‘90 fixed to.an extension .of the bearing 65.
The spur gear 87 is in a position to inter-
40 mesh with the pinion 86 and the spur gear
‘88 in a position to intermesh with the spur
 gear 85. . ~ N
" The bracket 90 is in the form of an arm
:and has one end engaged with the extension
45 on the bearing 65 split and provided with a
bolt 91 to clamp it to or release it from the
“bearing 65 while the body. of the arm bracket
90 is provided with an_ elongated slot 92
*__in which the shaft or axle 89 is clamped o
50 that the wheels carried by the shaft or axle

89 may be moved bodily toward and away .

from the center of the shaft 64, concentric
“with which -the arm 90 is fixed. For in-
stance, if.a wheel smaller than the wheel 87

55 were to be put in its place and a wheel
eater than the wheel 88 ivere to be put in

its place, the wheels 87 and 88 would be re-
moved and when the others were placed in

. position, the ‘shaft 89 would be adjusted:

60 along the slot 92 until the wheel which took
the place of the wheel 89 intermi shed with
the pinion 86 and the shaft 89 then secured
in the slot and the bracket arm would then

be.swung on its support to bring the wheel

65 which Avas substituted for the wheel 88

into engagement with the spur wheel 85

hold the parts in assembled adjustment. . By
thus shifting the gear 87, 88,-and replacing
it with other gear, a faster or slower motion
may be imparted to'the shield 77 while the
motor shaft 62 and :the shaft 64 driven
thereby maintairis a constant rate of speed

"and then the bolt 91 would be tightened to .

70

thereby permitting the pawl 74 to engage

the ratchet wheel 75 at more or less frequent
intervals ‘and hence imparting a step by
step movement of the Vertical shaft 31 which
carries the tool holders along within the fur-
nace at a more rapid or less rapid rate as
misy be desired to produce the most advan-
tageous hardening. effect npon the toolx.
The operation of the several parts has
heen so particularly .deseribed'in connection
with the foregoing explanation. that a de-

tailed description-of theé operation is deemed

unnecessary. - In general, the operation is a8
follows —The tools are taken-by the oper-
ator from the tray, or pan 47 and placed in
the tool holders 32 as.the tool holders pass
under the opening 48 -and the gear having
been set to keep the tools in contact with the
fusible salts within the furnace the desired

length of time, they will be carried around.
within the furnace by the travel of the tool.

holders along the rim until they are one after
another dropped into the receiver conduit
35 just before the tool holder reaches a posi-
tion below the opening 48 to receive another
tool. In order that the movement of the

tool holder over the mouth of the receiver

conduit may be sufficiently slow to afford the
tool time to drop free from the tool holder
irito the receiver conduit under the influence
of gravity, the stroke of the crank wheel
67 is so timed that the more rapid part of
said stroke and its action upon the pawl 74
will take place just before the receiver

‘reaches the opening 39 while the slower part
of the stroke will take place. while. the ‘tool-

holder is passing over the conduit.

It is obvious ‘that changes might be re-
sorted to in the form and arrangement of
the several parts without departing from

‘the spirit and scope of our invention; hence

we do not wish to limit ourselves strictly to

“the structure ‘herein shown and described,
‘but ‘ '

What we claim is
1. An electric tempering furnace compris-
ing an endless receptacle for fusible salts,

means for applying an electric current’

thereto and means for automatically passing

- tools one after another into and out of the

receptacle. R o
2. An electric tempering furnace compris-

ing an annular receptacle for fusible salts,
means for applying an electric current
' thereto and means for automatically passing

tools one after another along within.the re-
ceptacle and out of the receptacle.
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8. An electric tempering furnace compris-
ing an annular receptacle for fusible salts,

means for applying. an .electric current

thereto, the said receptacle being provided

with & central track along the  bottom,
thereof, tool holders arranged to trave] along

the track and means for operating the tool
holders. : :

i

4. An electric tempering furnace compris-

ing an annular receptacle for fusible salts,
means © for; applying an- electric current

thereto, tool helders arranged to travel con-

secutively along the bottom of said recep-
tacle, means for lifting the tool holders at
the limit of their travel and a receiver con-
duit through which the tools pass from the

~tool holders.
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5. An electric tempering furnace compris-
ing an annular receptacle for fusible salts,
the said receptacle being provided with trap

~doors for gaining T.access to the interior
thereof at frequent intervals, means for ap-

plying the electric.current to the receptacle,
open ended tool holders arranged to travel
along within the receptacle, means for lift-

ing the tool holders at the Termination of.

their travel and a receiver conduif through
which the tools pass frofh. the tgol holders.

6. An electric tempering furnace compris-.

ing an annular receptacle for fusible salts,

means for applying an electric current there--

to, a rotating table forming a cover for the
receptacle and provided with socket bear-

'ings, vertically reciprocating tool holders lo-

cated in.said socket bearings.in position to
move :vertically .into and out of the salt
receptacle, means. for rotating thie table,
means for lifting: the tool ho'ders at the
termination of their. travel and a receiver
conduit into which the tools pass from the

‘tool holders. o _
= 7. An‘electric tenipering furhace compris-

ing an annular receptacle for fusible salts,
means for applying an electric current there-

to, a track along the bottom of the receiver.
on which the tools travel, the track being
‘provided with an incline, a receiver conduit

located at an elevated portion of the incline, -

a series of open ended tool holders arranged.
to travel along the said track and means for

.holding the tool holders elevated as they |
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pass over the mouth of the said receiver con-

duit. S
8. ‘An electric tempering furnace compris-
ing an annular receptacle for receiving fusi-
ble salts, means for applying an electric cur-
rent thereto, open ended tool holders ar-
ranged to travel within the furnace, a re-

ceiver conduit over the mouth of which the
“tool holders pass, radial vertically vibrating
"arms having their free ends engaged, one

with each tool holder, and cams arranged to
support the arms and hence the tool holders
during the passage of the tool holders over
the mouth of the receiver conduit.

9. An electric tempering furnace compris-

ing an annular receptacle for receiving. fusi-
ble salts, means for applying the electric
current thereto, open-ended tool holders ar-
ranged to travel along within the receptacle,
a receiver conduit and means for retarding

the advance movemént of the tool holder as.

it passes over the mouth of -the receiver con-
duit. ' ' '

10. The coiribination with & receptacle for

receiving the tools to be tempered; tool car-
riers arranged to move along the receptacle;a
rotary shaft for operating the tool carriers
dnd means for rotating the shaft, of means
for automatically disconnecting the shaft

55
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80

from the driving'{wﬁver when the shaft pre- .

sents an abnorma

resistance to the driving
power. :

11. An electric tempering furnuace, com-

prising an annular receptacle for receiviig

85

fusible salts, means for applying the electric .

current thereto, a track spaced from and lo-
cated along the bottom of the annular recep-
tacle for supporting the tools during the
tempering operation and means for enter-
ing tools along said track within the mass of

fusible salts: "

In testimony, that we claim the foregoing

“ds ‘our invention, we have signed our names
in presence of two witnesses; this 30th day

of April, 1908.
VERNON ROYLE.
VERNON E. ROYLE.

- Witnesses:
Heser Royiy,
ArtrUR B. HUNT.
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