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To all uhom it may concern; taken on the line 5-5 of Fig. 2; Fig. 6 is 
Be it known that I, Burt L. WoRTHEN. an end view of the burner proper, looking 

a citizen of the United States, and a Sill from the right of Fig. 2; Fig. 7 is an en 
dent of Tucson, in the county of Pima and larged vertical sectional view in detail of 

5 State of Arizona, have invented a new and the pressure-relief devices associated with 60 
Improved Apparatus for Burning. Oil, of the oil-tank and either the pump or source 
which the following is a full, clear, and ex- of supply of oil to the tank: Fig. 8 is a 
act description. similar view of the normally-balanced con 
This invention relates to apparatus for trolling devices, through the medium of 

10 burning oil, and it consists substantially in which the admixture of oil and steam is 65 
the improvements hereinafter more particu- conducted to the operating devices for the 
larly described and pointed out in the claims. burner at any desired working-pressure at 

- The invention has reference more espe- which the admixture is to be burned; and 
cially to apparatus for burning oil for heat- Fig. 9 is a top plan view of the structure 

l5 ing purposes, as, for instance, for heating shown in Fig. 8. 70 
water in a boiler for the generation of steam | Before proceeding with a more detailed therein, and one of the principal objects of description, it may be stated that in the 
the invention is to provide an apparatus of form of my improvements herein shown, I 
this kind wherein oil may be burned at defi- employ a tank having connection with a 

20 nite or predetermined regulated pressures. suitable source of oil-supply, and associated 75 
A further object is to provide an appara- with which is a pump' for forcing the oil 

tus of the character referred to which is thereinto. I also employ a pipe or conduit 
entirely automatic or self-controlling in op- leading from a suitable source of steam 
eration, and which is also effective and reli- supply, as, for instance, a boiler heated by 

25 able for its purposes, besides possessing the the flame at the burner of the apparatus, 80 
capacity for long and repeated service. through which steam is conducted, say at 
A still further object is to provide an ap- 100 pounds pressure, and a reducing-valve 

paratus of this kind of an embodiment to suitably disposed within said pipe or con 
overcome numerous disadvantages and ob-, duit, by means of which the steam is re 

180 jections frequently encountered in the use duced to a working - pressure, say of 60 85 
of many other apparatus hitherto devised pounds. Special means are employed for 
for similar purposes. conducting some of this working-pressure 
The above and additional objects are at- steam to the pump for operating the same 

tained by means substantially such as are to continuously force the oil from the tank 
85 illustrated in the accompanying drawings at the same pressure (less that allowed for 90 

forming a part of this specification, in which overcoming friction and ordinary resist 
similar reference characters denote similar ances) through another pipe or conduit 
parts in all the views. therefor and a specially devised strainer for 

Figure. 1 is a part sectional side eleva- the oii, special relief devices being employed 
tional view of an oil-burning apparatus em- between the tank and pump (or between the 95 
bodying my improvements. the reducing tank and the source of oil supply thereto) 
valve being considerablv enlarged for the for any excess of pressure of oil within the 
purpose of illustration; Fig. 2 is an en- tank, as will hereinafter be explained. Fur 
larged longitudinal sectional view on the ther special means are employed for con 
line 2-2 of Fig. 3 of the burner-structure ducting some of the working-pressure steam 100 
of the apparatus, together with auxiliaries to an injector oppositely disposed with ref 
thereto, including a device for automatically erence to suitable oulet connections from 
operating a member thereof on variations of the strainer for the oil, it being mentioned 
pressure of the boiler-pressure steam; Fig. 3 that during the passage of oil from the tank 
is an end view looking from the left of Fig. to said strainer, the same is heated prior to 105 
2: Fig. 4 is a detail view to inore clearly its entrance to the strainer preparatory to 
indicate the construction and Operation of its atomization by the steam from said in 
certain elements of the operating device for jector. Some of the boiler pressure steam 
the movable element of the burner-struc- (at 100 pounds pressure) is conducted to O 
ture; Fig 5 is a transverse sectional view one side of specially constructed devices for 



automatically controlling the supply of the 
admixture of oil and steam to the burner 
structure, while some of the working-pres 
sure steam (at 60 pounds préssure) passes 
to the other side thereof, thus to balance 
said devices in such manner that the admix ture will be continuously delivered to spe 
cially constructed onerating devices for a 
specially constructed burner employed in 
connection with the apparatus, the organiza 
tion of the severally recited elements being 
such that the working-pressure at the burner 
is maintained constantly uniform irrespec 
tive of variations of pressure of steam from 
the boiler side of the apparatus. The appa 
ratus is entirely automatic in character, and 
while I have herein represented the same in 
a certain preferred embodiment, it will be 
understood, of course, that variations there 
from may be made and still come within the 
scope of my invention. 

Reference being had to the drawings by 
the designation of characters thereon, rep 
resents a suitably located tank preferably 
mounted on a support 2 on a suitable base 
3, and which is provided at one side thereof 
with a pressure-gage 4 and a level-indicat 
ing gage 5. The said tank is connected at 
the bottom thereof, by means of a return 

O 

5 

20 

25 
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shown) of oil supply thereto, while leading 
from the interior of the tank, a suitable diss 
tance from the bottom thereof, is a pipe of 
conduit having communication with a pipe. 

35 or conduit 8 inclosed or centrally disposed 
within a larger pipe or conduit 9 havin 
connections say with the exhaust valve o 
an engine for heating said pipe or conduit 8. 

Leading from a suitable source of steam 
40 supply (not shown) as, for instance, a boiler 

heated by the flame at the burner-structure 
10 of the apparatus, is a pipe or conduit 11 
provided at a suitable point thereof with a 
reducing valve 12 of any préferred construc 
tion, but which is herein represented as com: 
prising a casing 13 having a removable cap 
or cover 17, provided with a tubular exten 

45 

pipe or conduit 6 with a suitable source (not 

sion 18 having a removable screw-cap 19. 
The said casing of the valve terminates 
downwardly in a sleeve 20, which is in 
ternally threaded to receive an adjusting 
plug 21, and externally threaded to receive 
a cap 22 which protects the plug. A pres 
sure-spring 23 is employed within the casing 
with the lower end thereof resting upon the 
adjusting plug 21 and its upper end encom 
passed by a socket 24 terminating in a stud 
post 25, upon which rests a corrugated dia 
phragm 26, the peripheral edge portion of 
which is clamped in the usual manner be 
tween the casing 13 and the cap or cover 17. 
The stud-post is formed circumferentially 
with a groove to receiver the inner edges of 
sectors 27 which form a sectional dia 

50 

55 

60 

65 phragm, the outer edges of which rest upon 

position, as in Fig. 1. 
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a shoulder 28 formed in the upper part of 
the said valve-casing 13. This sectional 
diaphragm entirely encompasses the lower 
face of the corrugated diaphragm, so as to 
form a shield when an excessible pressure 
is employed, and prevent rupture of the lat 
ter. The tubular extension 18 of this re 
ducing valve is provided with an inlet at 
25 at which communication of the pipe or 
conduit 11 is established with the reducing 
valve, while opposite said inlet 28 is an out: 
let 29, from which leads a pipe or conduit 
30. A piston 30 is controllable by flexing 
of the diaphram 26, and is pressed upon by 
a neck spring 30. The conduit 30 is vir 
tually a continuation of the said pipe or 

70 

75 
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conduit 11, having an elbow connection at 
31 with a downwardly disposed continua 
tion 36 thereof, provided with an ordinary 
hand-operated valve 37, and at 38 with one 85 of the cylinders of an ordinary force pump 
39, the other cylinder of which is in com 
munication with the lower part of the afore 
said tank 1 by means of pipe or conduit sec 
tions 40 and 41, coupled or otherwise joined 90 
at 42, and having suitable valves 43 and, 44, 
as indicated very clearly in Fig. 1. The said 
downwardly disposed continuation 36 of the 
said pipe or conduit 34 has communicating 
therewith at 45 an end of a branch pipe or 95 
conduit 46, the other end of which has 
coupled relation at 47 with, a downward con 
inities 48 thereof, the lower end of which s in coupled relation at 49 with a short 
pipe or conduit 50, having communication 100 
with the interior of a casing 51 of relief 
devices for excessive pressure of oil within 
the tank 1. said devices being shown en 
larged in Fig. 7, and wherein it will be 
noted that, merely for the sake of conven- 105 
ience, the short pipe or conduit 50 is repre 
sented as being on the opposite side of the 
casing 51 to that represented in Fig. 1, and 
also as disposed somewhat at an inclination 
from the vertical rather than in a horizontal 110 

Said relief-devices 
may be constructed in various ways, but 
preferably I have represented them herein 
as comprising a lower section 52 recessed or 
hollowed out in the upper surface thereof at 115 
53, and having pendent therefrom a tubular 
neck 54, which is reduced in external diam 
eter at 55 and threaded to receive a cor 
responding inner threaded member 55 lead 
ing from one of the walls of a valve-cham- 120 
ber 56 seated within and having communi 
cation at 57 and 58 with the main pipe or 
conduit 6 of Fig.1. Interiorly of the said 
chamber 56 is a by-pass structure compris 
ing upper and lower seats 59 and 60 for the 125 
disks 61 and 62 of a double valve 63, having 
vertically guided movement in said seats, it 
being noted (see Fig. 7) that the latter are 
connected together at 64, thus practically 
closing at one end what may be termed a 130 
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passage 65, constituted by the aforesaid continuation 80 of the pipe or conduit 78, 
seats 59 and 60. The said double valve 63 is one end of a branch pipe or conduit 102, 
is provided with an upwardly extending the other end of which is in communica 
stem 66 provided with suitable disks or tion at 103 with devices indicated in en 
other means 67 for clamping therebetween tirety at 104, for controlling through pipe 
the central portion of a flexible corrugated 1:27', the pressure lion the diaphragm 136. 
diaphragm 68, the peripheral portions of and in this mannel controlling the general 
which are held between the flange 69 of the position of the tube 140 so as to regulate the 
said section 52 of the relief devices and a flow of an admixture of steam and oil into corresponding flange 70 forming an integral the tube 165, the admixture having already 
part of the upper section 71 of said casing, passed at a predetermined pressure through 
this last-named section terminating - valves S3 and 91. The admixture is ren 
wardly with a hollow dome 72, in which is dered thoroughly homogeneous in the tube 
located a spring 73, the lower portions of 16. Leading from the hereinbefore men 
which are seated about a nut 74 located on tioned pipe or conduit 11 is a downwardly 
the upper threaded end of the valve-stem disposed branch pipe or conduit 105 having 
66 for tightening the aforesaid disks 67 communication 106 with the opposite side 
upon the said diaphragm 68, the pressure of of Said devices 104, it being understood that 
said spring being under the control of a steam at boiler-pressure (100 pounds) is 
disk 75 carried at the inner end of a screw conveyed to these devices by the said pipe 
76 working in an opening therefor in the cr' conduit 105, while steam at working 
top of the said hollow dome 72, as well as in pressure (60 pounds), is admitted thereto 
another opening therefor formed within a through the said branch pipe or conduit 102. 
nut 77 seated upon the said top of the dome. The controlling devices 104 may be con 

It will thus be seen in what manner these structed in various ways, but preferably 
devices inity be adjusted or set to be op- herein comprise practically duplicate sec 
erated in accordance with varying prede- tions 107, each hollowed out or recessed at 
termined pressures to be placed upon the the upper surface 108 thereof and formed 
oil within the tank. Also having coupled with an outlet opening 109, the upper edge 
relation at 33 with the hereinbefore naen- 11 () of which constitutes a seat for a verti 
tioned downwardly disposed continuation cally operating valve 111 or 111 carrying 
32 of the pipe or conduit 78, in coupled re- thereon a set of disks 112 and 113, between 
lation with which at 79 is the upper end of which is clamped the central portion of a 
a downwardly - disposed extension 80 flexible corrugated diaphragm 114, the pe 
thereof, to the lower end of which is ripheral portions of which are clamped be 
coupled at 81 a horizontally disposed pipe tween a flange 115 of the said section 107 
or conduit S2 provided with a suitable hand- and a ring 116 secured to said flange by 
operated globe or other valve 84 (see Fig. means of headed bolts 117 and fastening 
2) threaded to fit the interior of a flanged nuts 11S screwing on the upper projecting 
follower 85, the exterior of which is threaded threaded extremities thereof, as indicated 
at 86 and received in the correspondingly more clearly in the enlarged detail view. 
internally threaded member 87 of a cou- Fig. S. it being noted that said bolts are 
pling SS, the upper hollow member 89 of roperly distributed with reference to each 
which is in connmunication with one end of other, and also that the upper threaded por 
a pipe or conduit 90 provided with a suit - ti in 19 of each valve 111, 111a is provided 
able ball or other valve 91, and being pref- with a nut 20, for tightly securing the said 
erably formed of coupled sections. and also lisks i 12 and 113 in clamped relation. with 
having coinn) unication at 9:2 with the lower saic fiexible corrugated diaphragm 114. 
end of an outlet pipe 93 provided with a The available lower surface of the disk 112 
suitable globe or other valve 94, and leading is if greater area than the available lower 
from the bottom 95 of the casing 96 of a strface of the disk of the other set, and in 
strainer for the oil which is forced from the consequence of differences in the areas of 
tank 1 into the aforesaid pipe or conduit the two diaphragms in question, the two 
and thence to the pipe or conduit S having \: ves. i. 111 it may be said to be differen 
communication at 97 with a short pipe sec- tial in cisa racter. The upper end of each of 
tion 98, leading there from to the upper end said valves is preferably tapered to a knife 
of the said casing 96 of the stainer. Within edgy at 121. aid resting thereon is one end 
this casing 96 is iocated a tubular section :9 position of the tition surface 122 formed 
of wire gauze or other reticulated material, on a connecting member 123 between the 
which is closed at the top by means of a cap two said valves and centrally of the upper 
100 and open at the botton, and having the edge of which bears another knife-edge 124 
lower edge thereof seated upon the afore- centrally disposed with reference to a yoke 
said bottom 95 of the casing, see Fig, 1 125, the threaded terminals 126 of which 
Communicating at 101 with the he rei | lay be supported in any suitable manner 

before mientioned downwardly dispased from the bereinbefore mentioned rings 116. 
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within which is contained suitable packing 

65 

of the said controlling devices, while the 

a2 

as applied to the flanges of the two sections 
107 of the hereinbefore mentioned control 
ling-devices 104. 

In Fig. 8, it will be seen that the ex 
tremity of the branch pipe or conduit 102 
which enters the controlling devices at 103 
as already mentioned, is threaded at 127 for 
insertion in a correspondingly threaded 
opening therefor in one of the sections 107 
end portion of the branch pipe or conduit 
105 for the boiler pressure steam is similarly 
threaded at 128 to be received in a corre 
spondingly threaded opening therefor in 
the other one of said sections 107 of the con 
trolling devices. Screwing into the open 
ings 109 in the said sections 107 of the con 
trolling devices 104 referred to are by-pass 
pipes 127 and 127 having communication 
with each other at 129, the lower end of the 
said by pass pipe being in communication at 
129 with the interior 130 of a casing 131. 
having an annular flange 132, it being noted 
(see enlarged detail, Fig. 2) that the lower 
ortion of the said pipe 127 is threaded at 

133 and fitted in a correspondingly threaded 
opening therefor in the said casing. This 
casing may be said to constitute one of the 
members of the devices for operating the 
burner of the apparatus, and confined be 
tween the annular flange 132 thereof and a 
corresponding flange 134 of a ring 135, are 
the peripheral portions of a flexible corrut 
gated diaphragm 136, the central portion 
of which is tightly held between two clamp 
ing members 137 and 138, centrally threaded 
and mounted upon the externally threaded 
portion 139 of a longitudinally movable in 
ner tube 140 of the burner structure 10 here 
inbefore referred to. Formed with the said 
clamping member 137 at opposite sides 
thereof are projections 141 which are in en 
gagement with correspondingly disposed in 
her projections 142 of the curved sections 
143 of a yoke, which is pivoted to a projec 
tion 144 of the ring 135 by means of a pivot 
bolt 146 (see Figs. 2 and 3), said curved 
sections of the yoke merging into a down 
wardly disposed member 147, which is con 
nected by means of a spring 148 with a 
member 149 pendent from and rigid with 
the hereinbefore-mentioned casing 131. The 
said inner tube 140 of the burner-structure 10 
is slidably supported within a hollow ex 
tension 150 leading from the casing 131 of 
the operating devices for the burner, the 
outer surface of said extension being screw 
threaded and having fitted thereon a flanged 
follower 151, the external surface of which 
is screw-threaded and has fitted thereon 
what may be termed a stuffing-box 152, 
153, said stuffing-box being formed with an 
extension 154 forming at 155 another sup 
port for the said inner tube 140, attention 

1,050,193 

being called to the fact that the latter is 
formed in the sides thereof with one or more 
spirally-disposed slots 156, which lead to or 
are in communication with an annular space 
157.existing between the greater portion of 
the above-mentioned extension 154 of the 
stuffing-box 152 and the said inner tube. 
The operative end of this latter tube is 
formed or provided with a deflector 158, 
and seated within the adjacent end thereof 
is a closing-plug 159. The other end of the 
tube in question has rigid relation with a 
guide or collar 160 screwed thereon at 161, 
and which is slidable upon a stationary tu 
bular section 162, threaded at 163 and 
screwed upon a correspondingly threaded 
extension 164 of the hereinbefore mentioned 
coupling 88. Screwed into this extension 
164 is an end of a third or innermost tube 
165, which is stationary and which is 
formed forwardly of the sides thereof with 
one or more spirally-disposed slots 166 hav 
ing communication with an annular space 
167 between this third or innermost tube and 
the aforesaid longitudinally-movable tube 
140. The opposite end of the said third or 
innermost tube 165 is closed by a cap 168, 
and it will be noted that at the supported 
end thereof the hereinbefore-mentioned in 
jector 84 projects thereinto for a suitable 
distance, the external diameter of this in 
jector being somewhat less than the internal 
diameter of the tube, thus providing a space 
169 between the two, through which the oil 
is forced interiorly of the tube by the steam 
passing out of the adjacent end of the in 
jector. It will thus be seen that an admix 
ture of the oil and steam is derived at this 
point of the burner-structure, and also that 
said admixture is forcibly driven within the 
third or innermost tube 165 in such manner 
as to thoroughly break up or disintegrate. 
the oil for effective burning thereof at the 
burner proper 170 of the burner-structure. 
The force of the steam driven into the third 
or innermost tube, 165 is such that the ad 
mixture is caused to be forcibly driven out 
of this tube through the spirally-disposed 
slots 166 therein, and thence to the space 167 
intervening between the tube in question 
and the above-mentioned longitudinally 
movable tube 140, from which space the ad 
mixture is similarly forced into the space 
157 between the extension 154 of the stuffing 
box 152 and the tube 140, through the afore 
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120 
said spirally-disposed slots 166 in the said 
latter tube. 
By referring to Fig. 3, it will be observed 

that the flange 134 of the ring 135 is secured 
to the flange 132 of the casing 131; of the 
operating devices for the movable tube 140 
of the burner-structure by means of bolts 
171 fitted with suitable fastening nuts 172; 
and it will further be observed that the 
burner proper 170 is preferably formed at 

25 
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the tapered end or nose 173 thereof with a 
straight-sided elongated flame-orifice 174. 
At this point it may also be stated that the 
hereinbefore-mentioned knife-edge 124 is 
preferably formed on a slide 175 mounted 
on the yoke 125 (see Fig. 8) and provided 
with an adjusting or tightening screw 175, 
having a hand wheel 177 for turning the 

; : 10. 

same, by which to secure the slide firmly 
upon the yoke at a point ascertainable by 
trial, as described below on which the con 

... necting member is supported. The legs or 
terminals 126 of said yoke 125 are provided 

, with stop-nuts 178, and they pass through 
suitable corresponding openings therefor 
in the rings 116 and the flanges 115 of the 
sections 107 of the controlling devices 104, 
suitable nuts 179 being applied to the 
threaded end-portions 180 of the said legs 
or terminals 126. 

It will be understood that the slide 175 
carrying the knife edge l)4 is movable 

25 

along the yoke 125 so as to find a suitable 
fulcrum for establishing a balance between 
the valves 111 and 111. This permits the 
readjustment of the device so as to accomo 
date it to any possible desired change in 
boiler pressure or any reduction in boiler 

30 

locks the slide 175 to the yoke 125. 

40 

pressure. The slide 175, after being prop 
erly adjusted upon the yoke, is clamped in 
place by the screw 176. The hand wheels 
177 through the agency of the screw 176 

The 
legs or terminals 126 of the yoke 125 are 
screw-threaded and fitted with adjusting 
nuts 17S, 179, thereby providing means for 
increasing or diminishing pressure upon the 
knife edge 124, thereby allowing of adjust 
ment of lift for valves 111. 111. It may 
also be mentioned at this point, that the 
hereinbefore-mentioned extension 154 of 

: the stuffing-box 152 constitutes the outer 
stationary tube of the burner-structure, the 

: 45 

56) 

outer end thereof being formed with a 
straight outward bevel, as indicated at 181, 
which lies directly adjacent to the corre 
sponding straight surface of the herein 
before-mentioned deflector 158. 

It will be seen that steam at a prede 
termined pressure is used for operating the 
oil pump and is supplied to the burner 
structure through the accumulating tank 
and strainer. As the condition of the bur 
ner structure varies it is apparent that at 
times there will be an excess of oil pumped 
into the tank 1. 
to provide means which either vary the 

It is desirable therefore, 
speed of the pump or discharge of excess of 
oil. I therefore use the relief valve 51 
which serves to pass the excess of oil back 
to the source of supply. The action of the 
relief valve 51 is controlled by reduced pressure of the casing 71 through pipe 50 
aid acting upon the diaphragm 68. As this 
precure is exerted unon the side of the dia 

"“"sadanidadiate 

phragm opposite to that upon which the 
oil pressure enters through the pipe 6, it 
may be seen that a reduced steam pressure 
must control the pressure of oil in the tank 
1. Moreover, should there be any variation in the reduced steam pressure, the oil pres 
stre will be maintained at the same pressure 
as the steam. This occurs through the ac 
tion of the steam pressure upon the dia 
phragm 6S for the reason that the raising 
of the balanced valve 63 instantly passes 
any excess of oil. The spring 73. has no 
function unless it be desired to carry a 
higher pressure of oil for the purpose of 
overcoming friction and in this event, by 
adjusting the tension of the spring the oil 
pressure may be increased. By this control 
there is always a perfect combining of steam 
and oil in the tube 165 regardless of the 
amount passing through at the orifice. It 
will then be seen that the burner structure 
and the fuel feeding device co-act with each 
other in a common purpose. 
From the foregoing, it will be seen that the 

steam at boiler pressure (say 100 pounds) 
on passing through the pipe or conduit 11 
therefor to the reducing valve 12 within 
said conduit, will be reduced to the desired 
Working pressure (say 60 pounds), and some 
of this working pressure steam will be con 
veyed by the downwardly disposed contin 
uation 32 of the pipe or conduit 30 to the 
pump 39 via the downwardly-disposed con 
tinuation 36 of the pipe or conduit 34, and 
thus will the said pump be operated at sub 
stantially the same pressure to force the oil 
from the tank 1 at a higher pressure through 
the pipe or conduit 7 leading thereinto from 
the top, whence this oil will be conveyed 
through the pipe or conduit 8 to the strainer 
96 therefor, and on entering the strainer in 
teriorly of the tubular reticulated section 
99, the oil will pass through the meshes 
thereof and be strained, and will thence pass 
to the coupling 88, wherein the oil is encoun 
tered by the steam from the injector 84, thus 
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to form a combustible admixture of the oil 
and steam in the manner and for the pur 
poses hereinbefore set forth. Prior to its 
entrance within the strainer, the oil is heat 
ed by means of exhaust steam passing 
through the inclosing pipe or conduit 8, and 
meanwhile some of the working pressure 
steam is also being conveyed to the injector. 
At the same time, some of the working-pres 

: sure steam is conveyed by means of the 
branch pipe or conduit 102 to the control 
ling-devices 104 at one side thereof, as al 
ready explained, and simultaneously there 
with some of the boiler-pressure steam is 
supplied to said controlling-devices at the 
other side thereof via the pipe or conduit 
105 leading from the said pipe or conduit, 
11 at a point in advance of the connection 
with this latter pipe or conduit of the said 
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reducing-valve 12. In view of the differen 
tial character of the inner movable elements 
of the said controlling-devices, it is appar 
ent that normally right-hand valve 111 
will be down or lowered upon its seat, and 
that there will be perfect balance between 
said valves, by which to constantly maintain 
the desired pressure of the working-pressure 
steam. Normally the longitudinally-mov 
able tube 140 of the burner structure may be 
said to be in such position that the space be 
tween the deflector thereof and the corre 
sponding beveled edge 181 of the stationary 
outer tube (or extension 154 of the stuffing 
box 152) is slightly open, the position of the 
corrugated flexible diaphragm 136 of the 
operating-devices for the movable tube be 
ing at this time substantially in the position 
indicated in Fig. 2. Under these conditions, 
the combustible admixture will be delivered 
to the burner proper 170 under the desired 
working-pressure of 60 pounds (less that 
allowed for overcoming friction and ordi 
nary resistances in the working of the mov 
able tube of the burner structure), and 
whenever there is an increase of the boiler 
pressure steam in the controlling-devices 

30 
disks 112 and 113 
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104 for the operating-devices for the burner 
structure, it is apparent that right valve 
111 (carrying the smaller set of differential 

) will be opened, where 
upon the effect of the working-pressure 
steam entering from the other side of the 
controlling-devices 104 is to exert sufficient 
force upon the flexible corrugated dia 
phragm 136 as to cause the movable tube 
140 of the burner-structure to be moved to a 
greater extent within the burner roper, 
thus to decrease the extent of the space be 
tween the deflector of said tube and the 
aforesaid beveled end of the stationary tube 
154. In this way, the admixture will be de 
livered to the burner proper in a manner to 
still maintain the desired pressure of the 
working-pressure steam, and it will be un 
derstood that by the described movement of 
the said tube 140, the spring 148 between 
the member 147 and the member 149 of the 
casing 131 is placed under distension. If, 
on restoration of normality between the 
boiler-pressure steam and the working-pres 
sure steam, there should be a decrease of 
pressure of the latter, the operation of the 
parts referred to will be exactly the reverse, 
as will be understood, to still maintain the 
working-pressure steam at the desired pres 
sure, the spring 148 at this time reacting, 
due to the force exerted against the opposite 
side of the flexible diaphragm 136, which in 
turn is communicated to the said movable 
tube 140 through the medium of the clamp 
ing members for said diaphragm. 
The operation of the several parts of the 

apparatus described is entirely automatic, 
and it will be apparent that the parts may 
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be so adjusted as to effect the burning of the 
combustible admixture at any desired work ing-pressure. 
The main purpose of the valve 104 is ex 

plained as follows: At some period there 
may be a balance between the valves 111, 
111, however, all varying steam pressure 
of the boiler will disturb this balance and 
throw the valve 104 into action. As a re 
ducing valve controls the pressure in pipe 
102, it follows that the reducing valve must 
also have a tendency to control the pressure 
at the seat 10, and as this reducing valve 
always has a demand upon it for steam and 
as the pump and burner are always drawing 
steam, there can be no accumulation of pres 
posite that fed by the boiler-pressure. With 
the reversing movement due to lowering the 
boiler-pressure, the valve 111 is forced to 
its seat by the reduced pressure acting 
against the diaphragm 114; with the closing 
of the valve 111 and the opening of the 
valve there is a release of the excess of pres 
sure of the common diaphragm 136 of the 
burner structure. The excess of pressure 
finding passage at the seat 110 is within a 
limited time reduced to a. predetermined 
pressure, say 60 pounds. As this reduction 
takes place there is reaction of the spring 
148 through its connecting devices. This 
causes the valve tube 140 to move forward 
enlarging the opening at 156, the member 
181 thereby admitting an equivalent quan 
tity of gaseous admixture to the nose-piece 
173, the result being that the heat under the 
boiler is increased. As the steam pressure 
of the boiler is raised, a reversing of the 
valves 111, 111 takes place with the result 
that boiler pressure steam is again admitted 
to diaphragm 136 which, by moving the tube 
140, diminishes the quantity of combustible 
admixture admitted into the nose-piece 173 
with the same result as before. All this 
takes place with a view of maintaining the 
steam pressure as near constant as possible. 
The operation of the device before men 
tioned is further rendered approximately 
constant by the use of reduced pressure 
which permits of maintaining a constant 
non-varying pressure of both steam and oil 
in the combining tube 165. 
Both the pressure and height of the oil 

within the tank 1 may be ascertained at any 
time by a simple inspection of the gages 
with which said tank is provided, and it is 
apparent that by means of the disk 75 and 
the operating-screw 76 thereof, the tension 
of the spring 73 may be increased or di 
minished as may be desired in practice. 
Whenever the pressure within the tank 1 
exceeds the desired working pressure (60 
pounds), it is apparent that the pressure 
relief devices for the tank will be operated 
in the manner already set t and that 

sure upon the side of the reducing valve op 
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the working-pressure of either the oil or 
steam will not be affected in any manner 
thereby, but still maintained constant, as is 
the purpose. t 
The reducing valve 12 herein employed 

is of ordinary embodiment, hence any fur 
ther specific description of its operation is 
not deemed necessary herein. The connec 
tion for the pump 39 to the source of oil 
supply (not shown) is indicated at 39. 
Fig. 1. . 

In further explanation it may be stated 
that the conduit 50 conveys steam at the 
working pressure of 60 pounds to the upper 
face of the diaphragm 68, thereby holding 
the double valve 63 closed until the oil pres 
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as to find the exact point of balance for the 

yoke 125 upon the lever 123 is adjustable 

working on the threaded legs or terminals 

sure on the opposite side of said diaphragm 
either equalizes or slightly overcomes said 
working-pressure, any excess of oil-pressure 
causing said valve 63 to open and thus per 
mitting the excess of oil to be carried back 
either to the pump or to the tank for sup 
plying the oil. . . . - 

Referring back to the knife-edge 124, it 
may be stated that the same is adjusted by 
moving the slide 175 along the yoke 125 so 

valves 111, 111 at the time when the boiler 
pressure and working pressure of the steam 
is 100 pounds and 60 pounds respectively on 
the diaphragms 114. The pressure of the 

vertically by means of the nuts 178 and 179 
126 of the yoke, thereby giving proper lift 
to the valves 111. As the right hand-valve 
111 is raised by steam at boiler pressure 
(100 pounds), the left hand valve 111 is 
forced upon its seat 110, thereby closing the 
passage between the conduit 102 and pipe 
127, whereupon the boiler pressure steam 
becomes active on the diaphragm 136. 

It will be understood that the working 
pressure steam is constant, it being the pur 
pose of the reducing valve to so maintain it, 
while any reduction of boiler pressure steam 
is properly controlled by the devices there 
for as the diaphragm 114 at the left op 
erates by working pressure steam at 60 
pounds and forces the right hand valve 111 
to its seat, shutting off boiler-pressure and 
at the same time the left hand valve 111 
opens passage between the conduit 102 and 
pipe 107, allowing boiler pressure steam 
then acting on the diaphragm 136 to equal 
ize with the working pressure steam, this 
reduction of pressure allowing the reaction, 
of the spring 148 to force the tube 140 for, 
ward and open the space between the deh 
flector 180 and the bevel 181 at the end a 
the outer tube 154. - if The spring 148 may be provided with ally 
preferred means for adjusting the tension 
of the same, and it will be noted that the 
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responding openings 147 and 149 respec 
tively for enabling the position of the spring 
to be changed by which to derive a differ-. 
ence of tension and leverage in the event of 
there being any change of pressure of the 
boiler pressure steam. 
Having thus described my invention, I 

claim as new and desire to secure by Letters 
Patent:- 

1. An apparatus for burning oil, compris 
ing a conduit for supplying high pressure 
said conduit and provided with regulating 
mechanism controllable for purposes of 
regulation by variations in said high pres 
sure steam, a reducing valve connected with 
said conduit, a pipe for delivering steam. 
at low pressure from said reducing valve to 
said burner structure for the purpose of sup 
plying steam to the burner flame, and mech 
anism for controlling the flow of steam at 
high pressure from said conduit to said 
regulating mechanism. 

2. An apparatus for burning oil, com 
prising a burner, an oil supply connected 
there with, a reducing valve, means for sup 
plying steam through, said reducing valve to 
said burner, and mechanism controllable by 
the joint action of steam having substan 
tially the same pressure as steam supplied 
to said reducing valve, and steam having 
its pressure reduced by the passage of said 
steam through said reducing valve, for con 
trolling the supply of steam directly to said 
burner. 

3. The combination of a burner, a fuel 
supply connected therewith, a steam supply, 
a reducing valve connected therewith and 
having a high pressure side and a low pres 
sure side, a connection from said low pres 
Sure side to said burner for supplying steam 
to the latter, regulating mechanism for con 
trolling said burner, and means, for actuat 
ing said regulating mechanism, said means 
being controllable R'ly steam at substantially the pressure of said 
stelan supply at said high pressure side, and 
partly by the action of steam supplied from 
said low pressure side of said reducing valve. 
; 4. The combination of a burner structure 115 
provided with a stationary portion and with 
a movable portion forming therewith a dis 
charge nozzle of variable capacity, a pres 
sure controlled member for actuating said 
movable portion relatively to said stationary 
portion in order to regulate the capacity of 
said burner structure, a pipe for supplying 
steam, a reducing valve connected therewith 
and having a high pressure side and a low 
pressure side, and means controllable partly 
by steam from the high pressure side of said 
reducing valve and partly by steam from the 
low pressure side thereof for actuating said 
pressure-controlled member. 

members 147 and 149 are provided with cor- 5. An apparatus for burning oil, compris- 130 
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ing a burner provided with steam control 
lable regulating mechanism, a high pressure 
steam pipe, a low pressure steam pipe, means 
controllable by the joint action of steam 

pressure of steam supplied to said regulat 
ing mechanism, and a connection from said 
low pressure steam pipe to said burner for 
supplying steam to said burner. 

6. An apparatus for burning oil, compris 
ing a supply, a reducing valve having a high 
pressure side and a low pressure side, means 
for supplying steam thereto, a burner hav 
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ing a variable capacity, a pressure controlled 
member for varying said capacity, and 
leans controllable jointly by steam at high 
pressure and steam at low pressure for actu 

from said high pressure steam pipe and said, 
low pressure steam pipe for controlling the 

ating said means in order to regulate said 
burner. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

BURT LINCOLN WORTHEN. 
Witnesses: 

FRANK W. DoAN, 
CHAs. F. SLACK. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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