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- UNITED STATES PATENT OFFICE.

RUDOLPH J. J. MUELLER, OF MILWAUKEE, WISCONSIN, ASSIGNOR, BY MESNE ASSIGN-
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1,142,355,

To all whowm it may concern: ' ‘
Be it known that I, Rooorem J. J.
MUELLER, a subject of the Emperor of Ger-
many, residing at Milwaukee, in the county
of Milwaukee and State of Wisconsin, have
invented certain new and useful Improve-
ments in Processes of Cutting Metals, of
which the following is a specification, refer-
ence being had to the accompanying draw-
ing, forming a part thereof.’ o
The present invention relates to the proc- -
ess of cutting metals by directing a heating
flame or jet against the metal, followed by
an oxidizing jet. In cutting thick objects or
in making deep cuts by this process, serious
difficulties have been-encountered. The ac-

_cumulation or chilling of the oxid formed

" by the second jet tends to choke and -arrest
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or retard the cut before it passes completely
through the object, besides, the cut pro-
gresses very slowly, leaving rough or uneven -

-surfaces and consuming comparatively large

quantities of theheating and oxidizing
‘gases. To overcome these difficulties it has

een proposed to employ a third jet of air
of a nonoxidizing gas such as hydrogen, fol-

~ lowing the second or oxidizing jet, In order

to blow or mechanically remove from the
cut the melted oxid as it is formed and pre-
vent choking and arrest or retardation of
the cut by the oxid and oxidation of the

- walls of the cut laterally behind the normal
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through, with the consumption of much less

path of the oxidizing jet. :
The object of the present invention is not
only to overcome the above mentioned: diffi-
culties, but also to enable large or thick
metal bodies to be rapidly.and smoothly cut

gas than is required when either air or a

nonoxidizing gas is used alone for the

third jet. . :
According to the. precess which consti- -
tutes the present invention, in -addition to
and following the heating and the oxidizing
jets, a separate heating jet composed of a_
mixture of a combustible gas such as hydro-,

| _gen and an oxidizing gasis used to keep the
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oxid as it is formed by the oxidizing jet,
fluid, and thus facilitate and hasten its re--
moval from the cut and at the same time:-

*"avoid impairing the efficiency of the oxidiz.

ing jet, the last jet being supplied with suffi-

. cient oxygen to maintain combustion of the-

inflammable gas with which it is mixed and
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to produce the heat required for keeping the
oxid fluid without robbing the second jet of
oxygen and thereby rendering its cutting
action less effective. =~ - =~ .

In the accompanying drawing a simple
form of apparatus for carrying out the
process is diagrammatically shown. .

The apparatus comprises three nozzles or

blow pipes, a, b and ¢, which are connected
with a yoke d provided with guiding wheels
e, to facilitate holding and directing the
nozzles in proper relation to the work.

The first nozzle a is connected by a flexible
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pipe or hose f with a mixer and cooler g, in--

which it is connected by pipes. 2 and ¢ with

cylinders or receptacles 7 and ‘% containing:
hydrogen and oxygen respectively. The sec-
ond nozzle b is connected by a flexible pipe
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or hose 7 with the pipe ¢ or with the oxygen -
receptacle %. - The third nozzle ¢ is connect- -

ed by a flexible pipe or hose m through the
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mixer and cooler g and (-fipes n and o, with

the gas receptacles j and %~ The pipe con-
nection adjacent to the second nozzle b is
provided with.a stop cock or valve p and a
quick acting cut off valve p’, and the pipe
connection adjacent to the third nozzle ¢ is
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provided with a stop cock or valve g, all =

within constant reach of the operator. The

connections of the pipes A and n with the .

receptacle 7 and of the pipes ¢ and o with-the

85

receptacle % are provided with reducing or -
automatic regulating valves », and on oppo--

site sides thereof with high and low . pres-

sure gages & and 2. 4
The pipe connection with the second noz-

zle b is also provided with a pressure gage v,

“to facilitate regulation of the pressure in-
‘said nozzle and the force of the oxidizing jet.

issuing therefrom.’ -

In the operation of the apparatus, to
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edrry out the process, a-mixture of heat pro-

‘ducing gases such as hydrogen -and oxygen

' is supplied to the first nozzle @, and being ig- -
‘nited at the nozzle the heating jet thus pro-
“Quced is directed against a part of the metal

object to be cut. When the part against
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which, the jet is directed has become heated -

zle b, and a mixture of heat producing :

gases such'as hydrogen’and oxygen is. also
directed against the object from- the. last

nozzle ¢ The nozzles are then moved over .

‘sufficiently to burn in oxygen, a jet of oxygen - |
is directed against it from the second moz- ...
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the object in the line of the cut to be made,

.and the oxygen being projected against the

metal which has been preliminarily heated
to an oxidizing temperature by the heating
jet projected from the first nozzle, oxidizes

" the metal and produces a.clean smooth cut
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- jet of oxygen by which. its cutting action is-
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extending clear through it. The jet of hy-
drogen and oxygen or the like, issuing from

.the third nozzle ¢ immediately behind the

second nozzle, supplies sufficient heat and
force in addition to the heat generated by

and the force of the oxygen jet to keep the

oxid produced thereby in a fluid state and
to instantly and completely remove the same
from the cut without depriving the second

effected, and thereby reducing its efficiency.
In this way, by the employment of a heat-
ing jet consisting of a mixture of oxygen
with an inflammable gas such as hydrogen,
acetylene or carbon monoxid immediately
following the oxygen jet, the oxid pro-

- duced: by the second jet is effectively re-

moved from the cut without diminishing

‘the cutting effect of the second jet, thereby

enabling it to rapidly make a deep smooth

cut with the ‘consumption of a minimum .

- volume of gas. . =
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In comparative tests, an 8 inch steel billet

has been smoothly cut through in two min-
utes and three seconds with a total consump-
tion of 31.5-feet of gas, using a mixture con-

-taining from about 4 to 25 per cent. of

oxygen in the third nozzle, while to make
the same cut using air in the third nozzle,

. the time required was three minutes and
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twenty-seven seconds and the total volume
of gas consumed was 71.5 feet, and using
hydrogen alone in the third nozzle the time
required to make the cut was three minutes
and thirty seconds, and the total volume of

- gas:consumed was-63 feet. -

The relative proportions of oxygen and

' hydrogen . or other inflammable gas em-
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ployed in ‘the third nozzle may be widely -

- varied under varying conditions with suc-
~ cessful results. ' . '
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Thus it will be seen that by the use of a
mixture of oxygen with an inflammablé %as
in the third nozzle in place of air.or of a

.. nonoxidizing gas such as hydrogen alone,
- the total consumption of gas is reduced ap-
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proximately one-hglf,”and the time required

* to do the work is materially shortened.

- I claim: = : .
1. The process of cutting metals which

ﬂconsistsin,projecti_ng upon the metal to be .
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cut a jet of oxygen following a heating jet

and immediately followed by another heat-
ing jet composed of constituents necessary

to maintain combustion without depriving .

the preceding jet of oxyger. S
2. The process of cutting metals which

_consists in projecting upon the metal to be

cut a jet of oxygen following a heating jet

~and immediately followed by a jet composed

of a mixture of a combustible gas and an
oxidizing gas to maintain the heat and
fluidity of the oxid produced by the second
jet and expedite its removal from the cut.

. 8. The process of cutting metals which
consists in heating the metal to be cut to a
temperature -at- whiech it will burn in
oxygen, then projecting against it along the
desired line of the cut a jet of oxygen fol-
lowed by a jet composed of a mixture of
oxygen with an inflammable gas.

4. The process of cutting metals which
consists in heating the metal to be cut to an
oxidizing temperature, directing a jet of
oxygen against the metal along the line of
section immediately followed by a heating
jet composed of constituents necessary to

maintain combustion without depriving the .-

preceding jet of oxygen. -

5. The process of cutting metals which
consists in projecting upon the metal to be
cut a jet of oxygen following a heating jet
and immediately followed by another heat-
ing jet, the third jet being regulable inde-
pendently of the first jet.
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6. The process of cutting metals which

-consists in projecting upon the metal to be
cut a jet of oxygen' following a heating

jet and immediately followed by a jet com-
posed of a mixture of a combustible gas
and an oxidizing gas, the proportions of
the constituent gases of the third jet being
regulable independently of the first jet.

" 7. The process of cutting metals which

95

100

consigts in projecting upon the metal to be -

‘cut a jet of oxygen following a heating jet

and immediately followed by a jet composed
of a mixture of an inflammable gas and an
oxidizing gas, the composition and strength

"of the third jet being regulable independ-

ently of the first and second jets.

- In witness whereof I hereto affix my sig--

nature in presence of two witnessgs.
: RUDOLPH J. J. MUELLER.
- Witnesses: = - - '
. Caas. L. Goss,
Avice E. Goss.
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Coi‘re;itio-n in Letters Patent No. 1 ,142,355

It is herebv certified that in Letters Patent No. 1, 142 305 oxanted June 8, 1915
upon the application of Rudolph J. J: Mueller, of Mllwaukee,_ Wisconsin, for sn
improvement in “Plocesses of Cutting Metals,” an -error appears in the .'printed
.

gpecification requiring correction as follows: Page 1 line 25, after the word

insert the word or; and that the said Letters Patent should be read wmh %hls'“

‘correction therein that the same may conform to the record of the case in the

Patent Office.
Slgned and sealed this 6th day of J uly, A. D 1915

[SEAL.] . s ‘ . R.F WHITEHEAD

Acting Commissioner of Patents.



