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Specification of Letters Patent.

ratenvea Aprii 24, 1906,

Application filed December 31,1904, RSerial No. 239,090,

To «ll whom it may concern:

Be 1t known that I, Forrest A. Ray, of
Boston, in the county of Suffolk and State of
Massachusetts, have invented certain new
and useful Improvements in Gas-Lamps, of
whrch the following is a specification.

The present invention relates to lamps of
the incandescent-mantle type having a plu-
rality of burners and mantles and provisions
for supplying a mixture of gas and air to the
burners for the purpose of producing incan-
descence in the mantles.

The object of the invention is to produce a
cluster-light having the various improve-
ments and novel features which I will now
proceed to describe and claim, by which a
more effective regulation of the gas-supply
and a more brilliant incandescence of the
mantles may be produced than is possible
with other devices of this character now in
use. '

Of the accompanying drawings, Figure 1
represents an elevation of a lamp construct-
ed 1n accordance with my invention.

and wind-shield removed. Fig. 3 represents
an elevation of the device as seen from the
richt of F'ig. 2. Fig. 4 represents a sectional
view. Fig. 5 represents a perspective view
of the mantle-support. Figs. 6 and 7 repre-
sent fragmentary views similar to Fig. 4,
showing the gas-regulating valve in different
positions. Fig. 8 represents an elevation of
the lower part of the lamp similar to Fig. 2
showing the valve-regulating chains and the
controller-bar in a horizontal position. Fig.
Y represents a cross-sectional view on line 9 9
of Fig. 3. Iig. 10 represents an axial section
of one of the burners. Fig. 11 represents a
detail sectional view, on an enlarged scale, of
the gas-regulator for the burners.

The same reference characters indicate the
same partsin all the figures.

1 1s a pipe which constitutes the main con-
dult forthe gas-supply and is also the support
for the other parts of the lamp. In its upper
portion the pipe may be provided with a fit-
ting for attaching it to a gas-main or with
any other suitable holder for supporting it,
and 1ts lower end is connected to a fitting 2,
which may conveniently be called a ““ voke.”
The attachment of the pipe 1 to the yoke 2 is
at the central part of the latter, and the ends
of the yoke extend preferably radially from
the center of the pipe 1 and are curved down-

wardly.

Fig. 2
- ] - L] ::D -
represents a similar view with the glass globe

-.J_I

A passage leads from the inlet 3 of |

 the yoke where the pipe 1 is attached to one
of the ends 4, which constitutes the outlet of

the yoke, and a passage is formed in the other
end of the yoke, but separated from the inlet
by a partition 6. Gas-burners 7 are mounted
upon the branches 8 of a central fitting 9,
which may be called a “burner-supporting
member’’ or “ burner-support.” This mem-
ber has a single inlet 10 at its lower and pref-
erably 1n its central portion, from which pas-
sages lead to the branches 8, of which there
may be any number, although the number
here shown, which is four, is preferred. - The
member 10 1s connected to and supported by
the yoke 2 by a connection consisting of a
set-screw 11, the connection being such that
while the member is securely held by the yoke
there 1s still no opportunity for gas to flow di-
rectly from the yoke into the said member.
Burners consisting each of a tubular sleeve
81, across the end of which is secured a sheet
of gauze 82 by an annular cap 83, are mounted
in the branches or arms 8.

The branches 8 of the burner-support 9
and the burnersmounted therein are arranged
symmetrically about the axis of the pipe 1 as
a center, so that the said supply-pipe is lo-
cated in the midst of and surrounded by the
burners. In the inlet 10 of the burner-sup-
port 1s secured one end of a tube 12, which is
provided for the purpose of supplying a mix-
ture of gas and air to the burners, the tube
being extended downwardly and its lower
end being open to the atmosphere and pref-
erably formed with a flaring or bell-shaped
flange.

Pipes or tubes 13 are connected to the op-
posite ends of the yoke 2 to form a loop,
which extends parallel with the tube 12 on
opposite sides thereof and extends across the

open end of the tube, the portion of the loop -

which 1s directly below the said tube having
an outlet arranged to project a jet of gas into
the open end 14 of the tube. The outlet con-
sists of a tubular fitting or nozzle 15, securely
attached to the loop, extending toward the
tube 12 and having in its end passages to per-
mit the outflow of gas and also having cen-
trally- arranged and extending in the direc-
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tion of the axis a projection 16, the base of

which 1s eylindrical, while its outer portion is
tapered to form a conical point 17. A
check or regulator for the valve is provided
and consists of a sleeve 18, mounted exte-
riorly on the nozzle 15 and inscrew-threaded
engagement therewith, so that rotation of
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the sleeve will move 1t axially upon the noz-
The end of the sleeve 18 is closed by a
diaphragm 19, in which there is formed a cen-
tral aperture 20 in line with the projection 16.

The aperture 20 is the only outlet permitting

flow of gas from the nozzle, and it will there-
fore be evident that as the sleeve is adjusted

to cause more or less of the tapered part of
the projection 16 to extend through the aper-
ture the flow of gas will be correspondingly
diminished or increased. Preferably the di-
ameter of the aperture 20 is approximately
the same as that of the cylindrical part of the
projection 16, so that the sleeve may be
screwed down far enough to permit the whole
of the projection to extend through the aper-
ture. This is provided so that the aperture
may be kept clean from dirt, grit, &ec., and
thereby prevented from stopping up. There
is another advantage also m this construc-
tion in that thereby all danger of the sleeve
being screwed down too suddenly and with

 too much force, so as to cause the projection

 to:break the diaphragm 19, is avoided, for

since the projection 16 does not positively
engage the diaphragm at any point there can
be no possibility of its tearing or breaking

. the latter.

30

35

40

- Hitherto it has been difficult 1n gas-regu-
lators to prevent leakage of gas while at the
same time permitting easy movement of the
regulator; but I have overcome this difhi-

. culty by providing novel means for prevent
"~ ing flow of gas between the engaging sur- |

faces of the tube 15 and sleeve 18. This
means consists of a ring or annulus 21,
mounted -upon the outside of the sleeve 18
adjacent its lower end and having a flange or
shoulder 22 extending toward the tube 15 in
line with and below the lower end of tube 18.
Into the space between this shoulder and the
end of the sleeve is inserted packing 23, which

can.be compressed to any desired extent by

- screwing up the ring 21 on the sleeve.
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In the extension 5 of yoke 2 is mounted an
auxiliary burner 24, which may be of the fish-
tail type and can be used as a policeman’s or
watchman’s light when the main burners are
extinguished. As the part of the yoke to
which this burner is connected is separated
from the inlet to the yoke by the partition 6,
it is evident that the gas to supply said
burner must travel about the loop 13 and
past the outlet member 15. For the purpose
of governing the supply of gas to the main
burner and the auxiliary burner there 1s pro-
vided a three-way valve 25, seated In a cham-
ber 26, to which gas is admitted from the
main supply and which has a passage 27 lead-

Ing.to the nozzle 15 and another outlet 28 to

the part of the loop which supplies the aux-
iliary burner. By properly setting the valve
all of the gas may be caused to flow into the
nozzle 15 to supply the main burners or the
main burners may be shut off and the supply

818,789

| directed exclusively to the auxiliary burner,

or it may be shut off entirely from both the
main and auxiliary burners. In order that
the main burners may be again readily 1g-
nited after they have once been extinguished,
I provide a pilot-light burner 29, which 1s
connected to the passage in the yoke leading
from the supply-pipe 1 and is located to di-
rect a flame adjacent one of the main burners.

The three-way valve 25 has two passages
30 and 31, of which the former is arranged to
permit gas to flow to the main burners, and
the latter is radial, so that when moved mto
register with the outlet 28 it will permit flow
of gas to the auxiliary burner, and to the
valve externally of the chamber 26 is con-
nected a controller-bar 32 for operating it.
The arrangement of the controller-bar and
valve is such that when the bar is horizontal,
as shown in Figs. 1,2, and 8, the valve i1s 1n
the position to admit gas to the nozzle 15 for
supplying the main burners, this position of
the valve being shown in Fig. 4. When the
bar is inclined with its left-hand end upward,
the valve is in the position shown 1n Fig. 6.
When the gas is permitted to flow to the aux-
iliary burner, the passage 27, by which 1t may
¢o to the main burners, is cut off, and when.
these parts are in the position shown in Kig.
7. with the right-hand end of the controller-
bar elevated, the supply to all the burners 1S
cut off. |

The controller-bar may be operated by

means of chains or cords connected to 1its

ends, there being two freely-depending chains

33 34, one of which hangs from each end of

the bar, and a bridle 35 connected to both
ends of the controller and having an oper-
ating part 36 between the chains 33 and 34.
When a downward pull is- brought on the
part 36, the controller-bar is moved nto 2
horizontal position and the outlet 27 uncov-

ered, permitting gas to flow to the tube 12
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and so to the main burners, the flame at the

pilot-burner 29 serving to ignite these. burn-
ers. On the other hand, when the chan 34
is pulled the supply to the outlet 27 is shut oft
and that to the auxiliary burner 24 opened,
so that the main burners are extinguished
and the auxiliary burner allowed to 1gnite,

“the valve being so arranged that the mixture

is turned into the auxiliary burner immedi-
ately before being shut off from the main
burners. Again, when the chain 33 1s pulled
the entire gas-supply is shut off. The con-
troller-bar 1s provided with shoulders 36 and
37, which are adapted to abut against a fixed
stop 38 when the bar is inclined to stop its
motion at.the proper point. The chains are
provided at their ends with hand-engaging
portions, which may be suitably colored to
distinguish them, the one by which all the
burners are cut off being dark and the others
light. _

The supply-pipe 1 and loop-13-constitute
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both the main gas-supply and the principal
support upon which all the other parts of the
lamp are mounted. The mantles are held by
a mantle-support 39, which has the form of a
collar adapted to surround the pipe 1 and
having radial arms 40, one for each mantle,
adapted to extend outwar diy over the burn-
ers. 'The arms 40 support mantle-holders,
which are short lengths of wire 41, formed as
hooks at their outer ends and ha,vmﬂ' their
inner ends set in vertical holes42, made in the
arms, the mtermediate portlons of the sup-
p()ltb extending horizontally radially out-
ward from the upper surfaces of the arms and
retained in position by projections 43, mount-
ed at the end of each arm, one of the said pro-
jections being arranged on each side of a
holder 41. The entire lenoths of the wire
mantle-holders between their hooks and their
vertical portions are therefore horizontal and
perpendicular to the direction of flow of the
heated ¢as rising from the burners. Thus
only the e‘\treme ends of the wires are sub-
ject to mjury from the heat, and they resist
the action of the heat for a greater length of
time than any other form which may be used
besides requiring the employment of the
mintmum amount of wire.

Provision is made by which the mantle-
support may be adjusted vertically to accom-
modate mantles of different lengths and be
set mm adjusted position. The holdmo' means
consists ot a set-screw 44, mounted on the
support .3() and arranged to cooperate with
orooves 45 between the shoulders 46, formed
upon the pipe 1.

47 18 a combined wind-shield and globe-
auppmt which surrounds the tube 12 and
the space between the latter and the gas-sup-
plying outlet 15 to prevent drafts of air de-
flecting the jet of gas before 1t enters the tube
12. The shield 47 is supported by a split
ring 48, which 1s clamped upon the members
of the loop 13 by clamping-screws 49, mount-
ed 1n ears 50. The split ring has lugs 51,
each of which 1s formed with a notch 52, into
which a radial projection 53 on the shield 47
projects and with which 1t engages for de-
tachable connection with the shield of the
ring. The shield may be adjusted at differ-
ent heights bv | oosening the ring, moving 1t
to position, and Ao t10hten1110 the (,lampb
The shield 47 also serves to support the usual
olass elobe 54, which surrounds and guards
the bumm: the upper portion of the olobe
being held bv a collar 55, mounted on the up-
per pmtlon of the buppl}"f-plpe 1.

The arrangement hereinbefore deseribed,

wherebyv a suwle supply-tube for fur mshmo‘ |

the air and gas mixture to the burners and a
single oas- ]et tor the same are provided, and
also the arrangement by which the 0‘:1&3-*811])-
plving conduit is located amid the main
burners result in important advantages. In
the first place the gas before 1t 1s delivered at

Iy heated, and conse-
yanded and 1 arefied, so

the jet becomes great
quently very muc h exp

that to permit the flow of the same actual

quantity of gas a larger opening must be
used, pr oducmﬂ' a larger jet, which causes a
oT eater volume of air to be entrained and re-
sults in a hotter burning mixture being sup-
phied to the burners than is the case when
the gas supplied 1s cold—that 1s, a given vol-
ame of gas at the normal temper ature being
bupplled to the lamp becomes when heated of
greater volume, which being thrown out in a
]et with the same volo(ltv as that at which
cold gas would be supplied draws in more air
in proportion to the actual weight of gas than
1s done where there is no preliminary heating
of the supply. This results in a hotter famo
and a more brilhant meandescence of the
mantle, together with a saving in the amount
of gas burned. Furthermor ¢, a saving 1s ef-
fected by having a single open tube and oCas-
jet supply all of the burners, for by this
means the area of the su pplvutuhe 12 may be
made equal to the combined areas of all the
tubes which would be necessary to supply
the burners if separate tubes were used. In
a Torm of lamp where there are, for imnstance,
four burners the cross-sectional area of the
tube 12 1s equal to the combined cross-sec-
tional areas of the four separate tubes which
would be necessary 1f there were a separate
supply for each or four times the area of any
one tube; but the mternal superficial eylin-
drical area of the large tube is only one-half
that of the combined foursmall tubes. There-
fore the frictional resistance to the passage
of the moving mixture through the large tube
offered by its sides is only 0110~11all as great
as would be such resistance in the four small
tubes, thus delivering a supplyv of the mixture
at the burners with a mea,tel pressure for the
same 1nitial pressure in the conduit, which
drives the flame up into the mantle more ef-
fectively than can be done where there 1s a
separate Supplv tor each burner. In other
words, the loss of dynamic energy in thejet,
due to friction, 1s much less in the tube 12
than it would be in the case where each
burner or mantle 1s supplied by a separate
Bunsen tube. Moreover, the bflll(‘tulb of
the burner-supporting member 9 is such that
the top wall 56 of the latter between the
branches 8 acts as a ballle-plate which causes
eddying of the jet and thorough mixing of
the gas “and air. . Moreoy er, by h AVING a SI1-
ole mms—-supph Ing nozzle and check-valve the
orifice in the valve may be made larger than
would be possible where a separate one had
to be aupphed for each burner, and this re-
sults in diminishing the L.lIlU‘E‘I of the ortfice
becoming clogeed with dirt and permitting a
freer flow of the oas.
I clatm—
1. A gas-lamp having a plurality of pri-
mary burner: s, & tube open to the atmosphere
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communicating with said burners, a gas-con-
duit surrounding said tube, an outlet-valve

in said conduit arranged to direct a jet of gas |
into the tube, an auxiliary burner connected

with said conduit, and a valve mounted In
sald conduit having capabilities of adjust-
ment whereby the supply of gas may be di-
rected exclusively to said outlet-valve or to
said auxiliary burner, or excluded from both.

2. A gas-lamp having a member provided
with a single inlet and a plurality of outlets,
each outlet leading to a burner, a tube con-
nected at one end to the inlet of said member

and open at its other end to the atmosphere,

a gas-supplying conduit having a portion
thereof formed as a loop with straight sides
parallel to the tube extending on opposite
sides of the tube and an intermediate portion
perpendicular thereto extending over the
open end of said tube, an outlet member con-
nected to said supplying-conduit arranged to
project a jet of gasinto said tube, and an aux-
iliary burner connected with said supply-
conduit. | |

3. A gas-lamp having a member provided
with a single inlet and a plurality of outlets,

each outlet leading to a burner, a tube con- |

nected at one end to the inlet of said member
and open at itsother end to the atmosphere,
a gas-supplying conduit having a portion
thereof formed as a loop with straight sides
parallel to the tube. extending on opposite
sides of the tube and an intermediate portion
perpendicular thereto extending over the
open end of said tube, and an outlet member
connected to said supplying-conduit arranged
to project a jet of gasinto said tube.

4. A gas-lamp having & member provided

with a single inlet and a plurality of outlets,

each outlet leading to a burner, a tube con-
nected at one end to the inlet of said member

~ and open at its other end to the atmosphere,

a cas-supplying conduit having a portion

 thereof formed as a loop extending on oppo-

45

site sides and over the open end of said tube,
an outlet member connected to said supply-

- ing-conduit arranged to project a jet of gas
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into saild tube, an auxiliary burner connected

with said supply-conduit, and a valve located
in said conduit between the outlet member
and the auxiliary burner and adapted either
to direct the gas exclusively to the outlet
member or to the auxiliary burner, or to cut
off the supply to both.

5. A gas-lamp having a burner-support
provided with a singleinlet and a plurality ot
outlets each outlet leading to a burner, a
downwardly-extending open-ended tube con-
nected to the inlet to said support, a yoke
connected to said burner-support having an
inlet centrally arranged with respect to said

~ burners, an auxiliary burner connected to

6

said yoke, a partition in said yoke between
the inlet thereto and the point of attachment

of the auxiliary burner, a loop of piping con-

818,789

“nected to the ends of said yoi{e and arranged'

to extend around and over the end of the
tube, a gas-supply pipe conneeted to then-
let to said yoke, an outlet member connected

‘to the loop in line with the tube arranged to

direct a stream of gas into the open end
thereof, and a three-way valve located 1n the

Joop between the outlet member and the aux-
‘iliary burner. '

6. A gas-lamp having a gas-supplying con-

duit, a yoke connected thereto having a pas-

sage leading from one of its ends to the said
conduit and a partition separating its other
end from the conduit, a pilot-burner sup-
ported by said yoke communicating with
said passage, an auxiliary burner connected

with said yoke or the other side of the parti-
tion from the conduit, a main burner member

supported by the yoke having a single inlet

“and a plurality of burners surrounding the

conduit, an open-ended tube connected to
the inlet to said burner member, a loop of
piping connected to said yoke and extending
over the open end of said tube, and an outlet
connected to said loop and arranged to direet
a jet of gas into the open end of said tube.

7. A gas-lamp having a gas-supplying con-

“duit, a yoke connected thereto having a pas-
‘sage leading from one of its ends to the said
“conduit and a partition separating its other

end from the conduit, a pilot-burner support-
ed by said yoke communicating with said

70

75

30

go

95

passage, an auxiliary burner connected with

‘said yoke or the other side of the partition

from the conduit, a main burner member
supported by the yoke having a single inlet

‘and a plurality of burners surrounding the
conduit, an open-ended tube connected to

the inlet to said burner member, a loop of

piping connected to said yoke and extending
“over the open end of said tube, an outlet con-

nected to said loop and arranged to direct a

jet of gas into the open end of said tube, and
‘a three-way valve located in the loop ad]a-
cent said outlet and adapted to.admit gas ex-

clusively to either the auxiliary burner or the
outlet, or to cut off the supply from both, the
supply to the pilot-burner being continuous
regardless of the adjustment of the valve.

8. A gas-lamp having a central gas-con-
duit, a plurality of burners arranged about
said conduit in close proximity thereto, a sin-

JOO
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ole tube having connections with each of said

burners and being open at its lower end
mounted below the burners extending down-
wardly therefrom, a continuation of the gas-
conduit extending below the burner beside
and parallel to the said tube, being separated

1207

therefrom throughout its entire extent, and -~

across the open end of the tube, and an out-
let member connected to the conduit below
and in an axial line with the tube and ar-
ranged to direct a jet of gas into the open end
thereof. ' -

9. A gas-lamp having a gas-conduit, a
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burner supported thereby closely adjacent

thereto, a tube open at 1ts lower end connect-
ed to the burner and extending downwardly
therefrom, the conduit extending below the
burner and formed 1n its lower portion as a
loop having parallel sides located beside the
tube and an intermediate portion extending
across the open end of the tube beneath the
same, an outlet located n said mtermediate
portion in-an axial line with the tube, a shield-
support adjustably mounted on side portions

of the loop, and a shield surrounding the tube

and loop mounted on the said Suppmt

10. A gas-lamp having a gas-conduit, a
burner supported therebv, a tube connected
to the burner extending downwardly there-
from and open at its lower end, the conduit
being extended downward on 0pp051te sides
of the tube and across the open end thereof, a
jet-valve connected to said conduit 1n line
withthe tubearranged todirect a jet of gas into
the open end thereof, a shield-support ount-
ed on the conduit, and a shield mounted on
the support in position to surround the tube
and extend below 1ts open end.

11. A gas-lamp having a gas-conduit, a
burner supported thmeb}«; a tube connected
to the burner extending downwardly there-
from and open at its lower end, the conduit
being extended downward and across the
apen end of the tube, a jet-valve connected
to said conduit in line with the tube arranged
to direct a jet of gas into the open end there-
of, a shield- bupport mounted on the conduit
consisting of a ring clamped on said conduit,
and a shield mounted on the support 1n p081-
tion to surround the tube and extend helow
1ts open end.

12, A ecas-lamp having a gas-conduit, a
burner supported theleb}, a tube connected
to the burner extending downwardly there-
from and open at its lower end, the conduit
being extended downward and across the
onen end of the tube, a jet-valve connected
t¢ said conduit in line with the tube arranged
to direct a jet of gas into the open end there-
of, a bhlE‘ld-SprOI't mounted on the conduit
consisting of a split ring and means for clamp-
ing the ring to the condult and a shield
mounted on the support in pObltlon to sur-
round the tube and extend below 1ts open
end.

13. A gas-lamp having a main burner, an
auxiliary burner, a smﬂle gas-supply for tur-
nishing gas to both thb main and aumhmv
burners, a three-way valve for governing the
flow of gas to said burners, a controller-bar
for

sald wvalve, separate freely - depending

O

members connected to the ends of the 193.1',
and an intermediate, independent, articu-
lated member connected to the bar between
said members for manually operating the
same.

14. In a lamp having a main support and
a burner, a mantle- buppmt consisting of a
collar mounted on the main support, a Tadial

.:nm, and a holder of wire having a vertical
on held in an orifice in thu arm and a

port:
portion extending throuchout its entire
length per pendwularly to the heated column

of gases rising from the burner and terminat-
Ing 1n a hools dir ectly over the burner.

15. Ina lamp having a main support and a
burner, a mtmtlo—bup}mlt consisting of a col-
lar mounted on the main suppmt a radial
arm, a holder of wire having a ver tical por-
tion held in an orifice in the arm and a por-
tion extending throughout its entire length
per pendmulally to the heated column of
gases rising from the burner and termmating
in a hook du@ctly over the burner, and up-
standing projections on the arm on each side
of the holder arranged to retain the latter mn
proper lateral relation to the burner.

16. A gas-lamp having a burner, a tube
open at one end to the atmoqphme connected
to the burner, a gas-supply conduit having
an outlet in line with the tube arranged to di-
rect a stream of gas into the open end there-
of, a shield .;L(ljuz-:.mhlv mounted on the sup-
ply-conduit arranged normally to surround
and guard the open end of the tube and the

as—outlet, and a ¢lobe or chimney supported
bv the shield and 11101051110 the burner.

17. A gas-lamp havmﬂ- a burner, a tube
open at one end to the atmosphet ¢ connected
to the burner, a gas-supply conduit having
an outlet 1 linewith the tube arranged to di-
rect a st
of, a support ad Ju.a,tablv clamped to the sup-
ply—condmt provided with lateral arms hav-

ing upward, centrally-notched projections, a

shield pr ovided with internal projections de-
tachably engaged with the notches of the
projections on said arms and supported
thereby, the shield being arranged normally
to surround and guard the open end of the
tube and the ¢ .:.Lb-OUﬂet and a globe or chim-
ney buppmted by the shield and inclosing the
burner.

In testimony whereof 1 have allixed my
signature 1in presence of two witnesses.
FORLEST A. RAY.
Witnesses: |

A. C. Rar1GAN,
I T. Gramar,

ream of gas Into the open end there- -
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