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No, 748, 107’

UNI I‘ED ;.fffﬁ'TATES

Petented December 29, 1903:

PATENT OFFIC

ALBERT SAUVFUR OF OAMI RIDGE AND JASPER WHITING OoF LEXING-
- TON MASSACHUSETI‘S

APPARATUS Foe D,-ETEQTING- THE TEW PERATURE- OF_ METALS.

-—

EPEGIFICATION fermmg pa,rt of - Letters Patent No. 748 107, dated December 29 1903.

Applleatlun filed June 10, 1903 Serial No. 160,864,

{No medel )

To all whom it may concern.:

Be it known that we, ALBERT SAUVEUR, &

“resident of Cambridge,and JASPER W HITING,

“tecting the Temperature of Metale of whu,h_

a resident of Lexmwwn in the county of Mld- |

dlesex and State of Messachueette citizens of
the United States, have mvented new and
useful Improvements in Apparatus for De-

- the following is a specification.
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dred metal- wmkmg machinery.

Our invention relates to. the manufa,et.ure-'-
of articles of metal which is normally mag-
netie, and especially to the manufacture of

foru'ed and rolled steel articles—such as, for

instance, rolled-steel rails, plates, and strae-

tural beams. The mdnufa,eture of mest ar-

ticles of this general character involves the
mdmpulduon of an original mass or ingot at

a high temperature, shaping it while pla,sme

intoits finished form through the mechanical

operation of rolls, presses, hammers,and kin-
W hen the
steel is finished by the nachinery emn ployed,

it is then allowed to cool and is ready for a:p-'
The quality of
the finished article depends on the tempera-

plication toits intended use.

ture which it possesses at the time the final

finishing mwanipulation is impressed upon it.

If the finishing tewnperature is above a cer-

- tain poinf, lhe metal on cooling afterward
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‘theaforesaid temperature.

('nshd,lllzes has too coarse a structure, and
is bherefore at least relatively det’ectwe as.

compared with metal articles finished below

ishing heat of the metal is .in excess of this

critical temperature the more pronounced
~will be the defective structure of the finished

article. Thecoarsecrystalline structure due
to finishing at temperatures in excess of the

critical temperature degrades the ductility of
the metal and wearing power and otherwise
‘Injures its quality, and for this reason 1t is of
greatimportance so to order the work of shap- |
ing the heated metal that its finishing tem-

perabm e shall be at or below the cmtwal tem-
perature. |
Man ufaetnrere and ¢ consumersalike realize

the importance of finishing the forging or
“rolling of steel implements at the proper tem-
perature, but they lack a suitable means of

debectmg whether or not the steel implement
is at this temperature when work ceases, the

of time the metal ceases to cool.

‘becomes visibly hotter, it recalesces.
after a while the metal resumes its normal

ebmoephenc temperature is reached.

‘point” or the ‘‘eritical thermal point” or the
““point of recalesence.”
-steel is allowed to cool from a high tempera-
-ture, it erystallizes until the critical point is

The more the fin- | is no further growth of crystallization.

| pyrometric devices in use for other purposes

being unsatisfactory.

It is the object of our invention to prov1de' '

__ a,dequdte automatic devices whereby the ex-
-eess over critical temperature in the metal
‘article emerging from the finishing machin-
eryis detected and whereby also metal pieces
finished at too high a temperature are auto-
‘matically selected and distinguished from
’pleces finished at the proper tem perature.
| piece of steel be heated to a high tem--
_pemture and allowed to cool und1sburbedly,
it will be found by careful observation that

-Ifa

the metal cools at first more and more slowly,

as is the case with all cooling substances.
"When 'a certain temperature is reached,
‘which in commercial steel is not far from
675° centigrade, a sudden retardation in the

rate of cooling occurs and for a certain length
Indeed, its
temperature may actually increase, the metal

rate of cooling, which is continued until the
This
point where the normal rate of cooling is 1n-
terrapted is generally called. the ‘‘eritical

When a piece ol

reached; but below the critical point there

follows from the above facts that in order

‘to avoid the development and persistence of

the coarse crystalline structure in steel it

should be manipulated until in the course of
cooling the critical point is reached and has

been passed. Thus, as stated above, the fin-
ishing temperature should never exceed the
crltlcal temperature.

Steel is magnetic at temperatures below the

critical point, but at temperatures above the
‘eritical point is non-magnetic, and will there-

Then
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fore be notattracted by a magnet, and weavail

ourselves of this peeculiar characteristic of
steel and of other normally magnetic metals
in carrying into effect :our 1nvent10n whlch
we now proceed to deseribe. |

In the drawings hereto annexed, qures 1 |

10C

2 and 3 1llus_tra,t_e conventionally the arrange-
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ment of codperative elements which charae- |

terize our invention. Fig. 1 shows a simple

means for merely indicating with respect to

the critical point the temperature of . an arti-
cle of magnetic metal as it is being finished;

and Figs. 2 and 3 illustrate modes by which
the temperature is not only indicated in the
above respect, but the article being finished
is further automatically classified and segre-
gated with its fellows. Figs. 4, 5, 6, a..nd 7

; illustrate in detail apparatuses embodying

15

our invention wherein the piece of metal M,

‘which is, for instance, a steel rail, is shown
- a8 emerging from between finishing-rollers,

and 1n these forms of apparatus automatie
marking devices are substituted for segregat-

- 1ng devices, bHGh as are indicated i in Fws 2

20

~and 3.

For the finishing-rollers herein shown there
may be substituted any forging mechanism
to give the final shape to the metal article.

A magnet B, preferably an electromagnet,

18 placed in the neighborhood of the finishing

30

instruments, such as rolls R, so that the metal
M as itemerges from the rolls passes through
the field of the magnet K. The magnet 111

'Fig. 1.is shown as secured by a spring €/,

Whlch restrains the magnet from movement
in the direction of the 1a11 or other article M.
A pin ¢ confines the movement of the mag-
netin the said direction.

-articles M emerging from between the rolls

35
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R are being finished below the critical tem-
perature, as they pass through the magnetic
field the magnet is responsively excited, ex-

‘erts a mechanical pull upon the spring ¢’,and

moves toward the pin ¢° and so long as the

magnet movesin this manner whenever a rail

or other article emerges from the rolls the
observing workman may be confident that the

- rails, &e., are being finished at a safe tem-
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pera,ture but if, on the contrary, the magnet |

I fails to rebpond and remains inert as the
piece M passesit thisis a sure indication that
the critical temperature has not been passed

in the cooling of the article itself and that |

it will if allowed to cool further in a quiet
state preserve or even further develop the

coarse and crystalline structure which will |

eventually render it defective and unsafe.

The apparatus illustrated in Fig. 1 consti-

tutes merely an indicator: of the quallby of
metal M passing from the finishing - rolls,
and with such an apparatus it is left to the
workman in charge to determine voluntarily
what shall be done with a defective piece of

~metal when he observes its presence by the

6o

035

ald of the magnetic indicator. In practice
the mere movement of the magnet itself would
hardly be employed as the indicating means,
but rather some form of visible or audible
indicator will be arranged to operate under
control of the magnet, so that the behavior
of the magnet itself w111 determine the action
of the mdlcatm

We avail ourselves still further of the ca-

pacity of cur detecting-magnet to develop |

If the rails or other-

~ventionally shown

748,107

motive powerin order to determine automat-

ically and selectively the course of the metal

M as it passes from the finishing machinery.
In Figs. 2 and 3 we have illustrated in an ele-
mentary and conventional form this feature
of our invention. If the size and character

of the metal piece M is such that a magnet—
say an eleetromagnet of reasonable power—
is capable of deflecting it, we place opposite
to the finishing machinery, such as the finish-
ing-rolls R, a deflector D, which is shown in
Fig. 2 as a fixed wedge with its point pre-
qented to the metal emerging from the rolls.
When such metal is ﬁmshed at the proper
temperature, it isconsequently magnetic on
emerging from between the rolls and passes
into the field of the magnet E, which in this

~case is fixed, and the metal is attracted and

drawn toward the magnet to an extent suffi-
cient to cause the metal M to pass on the side
d of the deflector D. This condition isshown
in dotted lines in Fig. 2. If, however, the

‘metal is finished at too bhigh a temperature

and 1s non-magnetic, it passes straight from
the rollers R and is deflected from the side
d’' of the deflector.

Traveling chains, aprons, or tables, such as
are usually provided for the conveyance of
metal articles and which it is not necessary
to show in these counventional figures, may
be employed to convey the metal M through
the field of the magnet K by and beyond the
deflector. "These conveying devices, as will
now be obvious to persons skilled in the art,
may beeasilyarranged and employed to carry

“the pileces which have been inspected and

approved, 80 to speak, by our automatic se-
lecting apparatus into one place, while the
rejected pieces are autoinatically conveyed
to another. Not only will the operation of
such an apparatus serve todistinguish accu-
rately between good and bad prod ucts, bat,
further, will aﬂford a check upon the work

of the person superintending the rolling or

other metal-working operation to euable his
superiors to criticise him intellizently if the
percentage of defective productsis unusually
large. When, however, the size and charac-
ter of the metal piece M is such as to pre-
clude 1ts being deflected, as shown in Fig.
2, by the influence ¢f the magnet E, we ein-
ploy the arrangement elementarily and con-
in Hig: 3 to accomplish
the above automatic selection. The magnet
E is in such case mounted soasto be moveil
in response to the pull exerted when mag-
netic metal passes into its field, and this
movement is communicated by a suitable
mechanism to & movable deflector. In Fig.
3 such an arrangement is shown, where the
magnet K 1s mounted upon anarme’, pwoted
at ¢&5. An arm or link F connects the arm &’
with the deflector D, which is a wedge-
shaped piece, pivoted at d°. Stops d? limit

the oscillating movement of the deflector D
and likewise the movement of the magnet K
and its carriage ¢'.

~The presence in the
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| maﬂ'netm held of the metal artmle M will

cause the deflector to be moved to one side.
or the other, according to:the. maﬂ*netle or.

- non-magnetic condltlon of themetal M. The

(0

. w48167

weight of the magnet. Operatm s on the ahove-

deseribed mechamca,l train may be ttilized
to hold the selective mechanism in one posi-
tion in which the piece of metal M, finished
“at too high a temperature, will be deﬁeeted;
and pa,ssed to.the place set dpm‘ttm rejected |

- produet; but when the magnet E is excited
by the presence of a magneticpiece of metal |

20

tor D will be moved to deflect the metal piece
in another direction, when by proper con-
veying apparatus it wﬂl be taken to the plaee
appointed for approved product.

‘In Figs. 4 and 5 the metal mass 'M bemO‘_
-aperated upon is also shown as a 1allroad-
rail, and the rclls of the mechanism for op-

| emtmﬂf on the rail M are indicated at R. In

30

this case the thermal condition of the metal
mass as it emerges from the finishing-rolls

R is manifested by the thlOH of two mdgnetb
E and K.

The cores f f' of maﬂ'nets E and E are steel
shafts journaled in bearmgs on a frame f?of |
brass, and each shaft or core f f' carries a
roller f3, over which the rail M passes as it

leaves the rolls R. Adjacent the opposite
ends of shafts f f' is arranged an armature
or keeper f*, pivoted to fra,me f* and nor-

~ mally held away from the ends of shafts /1"
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‘being splined to a shaft

by a spring f°. Above the shaftor corefof
magnet i 18 arranged a third shaft
naled at oneend in a pivoted block 77 and at
its opposite end in a block f*
vertical ways on frame f2. Upon block 13
rests a bar f°, and above bar f?is arranged
a pair of powerful springs /%%, each mounted

on an .anchor-bolt
through frame f* flom the bed f” 11nder the

‘machine.

shaft /° Canles one membe1 of a fI‘th‘LOIl-
clutch 733, the other member of said clutch

beaqu on a suitable support.

“also carries a worm-gear [, engaged by a

50
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worm f-
G. Fixed to the end of shaft /% is a die or
marker 717, herein shown as a segment of a
wheel made in two parts, cldmped together

with a peripherial series of characters fl8 be- |

tween them. The motor (x1s m a cireuit ¢,
terminating in two electrodes g arranged to

- cooperate W1t,h abridge-pieceg’, ca.rned by ar-

60

mat,mef‘-"

stitute a horsebhoe magnet of much more

power than the combmed power of magnets | p
E and E' before they are joined in this man-.
ner by the rail M. Normally the combined

power of the two ma, nets exerted on arma- |- of a constantly- opexated motor S When a

[ tare
of spring /%, so that armature f*nor mally oc-
- cu pieq the position showu in I ig. 4 with cir-
cuit g’
‘nets K and K’ when united by a rail M to form
‘a horgeshoe-magnet is greater than that of
‘spring 77, and therefore armature f*is then
-_ operated b} thetwo magnets and bridge- plece
s caused to close cireuit g.
‘cuit ¢’ is thus closed, motor G is %tarted and

1S, jour-

' mounted in-| ished,

71, extending upwardly

4, journaled in |
Shaft f4

% on the armature-shatt g of .a motor |
to shafts f 1
from rollers f3.
maintaining a swmall air-space between the.
ends of sald shafts and armature f*

When a rail which i is cold enough |

to be magnetic passes over the two rollers f‘“’ I+
it brldwes the air-gap between the r{)llers and |
thereby allowsthe magnetic flux which is pass-
ing through the %teeluhafts 7 f'tobeincreased
many times, and the two magnets then con-

R’ is manifested by

with a shipper-lever s
-_SUppmt and is normally retra.cted by the
spring S!, secured to the lever s and a fixed

J* while dlsmnnectéd is less than that

open; but the combined power of mag-

When cir-

‘acting through worm 71 and gear f*° turns

shaft]‘“ and sald shaft,acting through cluteh |

M the magnet E will be lifted and the deflec- ,f
of- dle wheel

18 potatesshaft £6.  The resulting movement
£1 brings the first ehamcterfm
against the rail M, after which the movement

of the rail past the die-wheel f17 rotates the
| latter positively until the last character f15
passes out of engagement with the rail.
purpose of the frictmn cluteh £13 is to provide
for differences in the relative speeds of motor
G and rail M and to permit the rotation of
‘shaft ¢ to come wholly under the control of

"The

rail M after the die has been brouwhb into en-

As soon as the Iatl M leaves the

When a rail M passes over rollerb f3 at a

H bempemtme above the ecritical point, and
therefore too high to-be magnetie, of course
~armatare
‘that rail passes through-the machine without

f*is ot opemted and therefore

being marked, and the idleness of the mech-

I anism expresses or indicates to the workman
‘that that particular rail was improperly fin-
_ while the absence of the mark is
| dnobher indication of its quality by which it
can be distinguished from other marked rails.

“An advantage incident to this form of ourin-
~vention resides in the fact that the properly-
| finished rails, even though mixed with other
| rails finished at improper temperature, can
“at any time be distinguished from the others
| by the mark left by the die 17,

In the end of each shaft f and f’
drmatmef‘-" is mounted an adjustable brass

~plag or serew %, and the funetion of these

3
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gagement with rail M through the medium of
;elutchf |
two rollers f? spring f° returns armatmef‘*
to normal position, thug opening circuit ¢*
“and stopping motor G.

95

100

105

IIO

adjacent

IIS.‘

plugs 7% is to prevent armature f* sticking

This they aeeompnsh by

The

plugs 7% also serve to reduce friction and

‘wear between shafts f f” and armature 4.

In Fig. 6 the thermal condition of the metal
mass M as it emerges from the finishing-rolls
the action of a single
magnet K¢, which 1s mava,bly mounted on

after the rail M has passed away

120

124

1olls a,nd at its rear end is pivotally connected '

' pivoted at s? to a fixed

oint. Thﬁ other end of lever s’ engages one

‘member s® of a friction-clutch. This elutch
‘member §? is splined to the armature-shaft s*

130
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rail M at a temperature below the eritical
point traverses the field of magnet E?and said
magnet moves toward the rail, the clutch
member s° on the rotating armature-shaft st

frictionally engages and rotates the other

member of the cluteh, (represented at s5.) This
member s° of the cluteh is fixed on the end

of a shaft S’, which at its other end carries a

die 57 herein shown as a wheel, whose pe-
riphery is provided with suitable projecting
characters s, Normally the characters s®
stand out of the path of the rail M, but when
cloteh member s®is caused toengage and turn
the clutech member s° fast on shaft S, the re-
sulting movement of the die-wheel S? brings
the first character s® against the rail, after
which the movement of the rail past die-

- wheel S° rotates the latter positively until the
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last character s°® passes out of engagement
with the rail. The passage of the characters
s’ between the rail M and shaft S’ causes the
die to leave a mark upon the rail which in-
dicates, as in Figs. 4 and 5, that the rail was
properly finished. After the rail finished at
proper temperature passes out of the field of
magnet E<a spring s''returnssaid magnetand
connected parts to normal pusition, as shown
in the drawings. Of course when a rail passes
through the field of magnet E* at a tempera-
ture above the critical point said magnet will
not move, and the idleness of the mechanism
expresses or indicates to the workman that
that particular article is improperly finished.

Between magnet K and the path of the rail
M is interposed a wall 87, of asbestos or the
like, the purpose of which is to shield the
magnet K from the heat of the rails M.

What we claim is—

1. The combination, with mechanism for
working hot metal, of a magnet, and means to
indicate the response or non-response of the
metal to the magnetic influence.

2. The combination of a magnet; means for
conveying metallic masses to the field of the
magnet, and devices controlled by the mag-
net to indicate selectively, the quality of the

metallic masses.

3. Inanapparatusfordetecting the temper-
ature of metals, the combination of a magnet,
means for conveying metallic masses to the
field of the magnet, and devices controlled by
the behavior of the magnet with relation to

metal in its field, to indicate the response or

non-response of the magnet to the metal.

4. Inanapparatus for detecting the temper-
ature of heated metals, the combination of a
magnet, means for conveyving metallic masses

to the field of the magnet, and devices con- |
trolled by the behavior of the magnet when |

748,107

the metal is in its field, to differentiate ac- 6o

cording to their magnetic or non-magnetie
character when in the magnetie field, the me-
tallic masses aforesaid. - L

9. Inanapparatus fordetecting the temper-
ature of heated metals, the combination of a

magnet, means for conveying heated metallic
mnasses to the field of the magnet, and mark-

Ing devices controlled by the behavior of the

magnet when the metal is in its field, to mark

selectively, according to their magnetic or
non-magneticcharacter when in the magnetic
field, the metallic masses aforesaid.

6. In combination, a magnet past which
heated articlesareconveyed ; a marker adapt-
ed to operateon said articles, and means con-
trolled by the magnet for operating the
marker. |

7. In combination, a magnet past which
heated articlesare conveyed ; a markeradapt-
ed to operate on said articles; a motor for ac-
tuating the marker, and means operated by
the maguet for controlling the action of the
motor, - |

3. In combination, a pair of magnets past
which heated articles are conveyed adapted
to be connected by said articles; a marker

foroperating on said articles; anarmatureop-

erated by said magnets, ineans opposed to the
magnets for yieldingly holding said armature
in normal position, and means controlled by
the armature for operating the marker.

9. In combination, a pair of magnets past.

which heated articles are conveyed, adapted

to be connected by said articles; an armatuare

operated by said magnets; means opposed to

the magnets for yieldingly holding said arma-

ture 1n normal position; a marker adapted to
operate on sald articles; a motor for operat-
ing the marker, and means operated by the
armature for controlling the action of the
motor.

10. In combination, a pair of magnets past
which heated articles are conveyed, adapted
to be connected by said artieles, an armature
operated by said magnets; means opposed to
the magnets for yieldingly holding said arma-
tare in normal position, & marker adapted to
operate on sald articles; a motor for operat-
ing the marker and a normally open switch
in the circuit of said motor operated by the
armature. o |

Signed by us at Boston, Massachusetts, this
28th day of May, 1903.

ALBERT SAUVEUR.
JASPER WHITING.

Witnesses:
ARTHUR F. RANDALL,
- JOSEPH T. BRENNAN.
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