(No Model.)

3 Sheets—Sheet 1.

0. CAMP.
'SMOKE CONSUMER.

ﬁJ . N L 3

" | f f '
cD N 40 ~, Z \
S X A _ = \ X
=} | 4 R _ \ \
S _ F N A
M 7 db _ ﬂ/ F =—=
- = L | \ 3
ey ) T | j N N

g . - = e = - ﬂ | .. . . .

| e X NN )
3 | K . =} J...fﬁr.f..lr BN, ..f.f/r :)..J n

I I & \ e S
_ i L2 . _ : .@..r.r " /
LOO ¥ - .._., W AT .um\.\ DN
G . . . ﬁﬂfﬂfffﬂffflﬁffﬂ.ﬂiﬂfﬂﬂ! _F__,rff.__....r E......\H\\\\hﬁﬂﬂh\\\h\ g

_ | o]
- i . ﬁ#ﬁﬂﬂ.ﬁﬁ.ﬁ:ﬂﬂfﬂfﬂfﬁffﬁfﬂ .Wﬂﬂwm.f ﬂ.m.hﬂw\..\h\\\\vmm.m\ - |
4 il klerly E__.
I e SOy L ‘*ﬁﬁs\%‘ .
) | . / ....wﬁi f .
< /ﬂﬂ?ﬁrf RN /_.r,

R

Z?

THE NORRAIS PETERS €O, PHOTO.LITHO., WASHINGTON, D. C.




(No Model.) 3 Sheets—Sheet 2.

Q. CAMP.
SMOKE.CONSUMER.

Patented Jan. 24, 1893,

No. 490,539,

“THE NORRIS PETERS CO., PHOTO-LITHO, WASHINGTOR, D.C.




) v B

(No Model.}. _' | | | o -f 3 Sheets—=Sheet 3.

. CAMP.
SMOKE OONSUMER
No. 490,539. - , Pa,tented Jan. 24 1893
Tt
s it éw C7
= 2 ,,

éZ'g'cZ&_,j];’ J&’

N ﬂ# MM’% ,4‘»%’/
7 (RS s /

#W(Hm

%‘%’e\mm///%// -}mw
j " g % ;_jj /d % Ig

YN

[yod

2

e B
— ——

N
S
= DI

777,

&
//7

THE NORRIS PETERS €0, PHOTO-LITHO., WASHINCTON, D. C.




10

20

25

30

35

40

45

53

JNITED STATES

PATENT OFFICE.

CIHHARLES CAMP, OF CHICAGO, ILLINOIS,. ASSIGNOR OF ONE-HALF TO
BENJAMIN F. BUSHNELL, OF SAME PILACE.

SMOKE-CONSUMER.

SPECIFICATION formlng part of Letters Patent No. 490,539, dated J anuary 24 1893.

Application filed August 29, 1892 Serial No 444 376

(No model.}

To all whom it may CONCETTL:

Beit known that I, CHARLES CAMP, acitizen
of the United St&tes residing at Chlt.,awo in
the county of Cook :zmd State of Illinois, Thave

invented certain new and useful Implove-

ments in Smoke-Consumers, of which the fol-
lowing is a specification.

ThIS invention relates to attachments to be
applied tolocomotive and other boilers to pre-
vent the emission of smoke, and consists in
certain peculiarities of the construection, novel
arrangement, and operation of the various
parts thereof, as will be hereinafter more fully
set forth and specifically claimed.

Theobjects of myinvention are first, to pro-
vide a device for the prevention of smoke,
which may be applied te any kind of a boiler,

and which shall be inexpensive 1in construc-

tion, simple and effective in operation; and
Second such a device which will produce an
artificial draft, and by reason of the same,
will facilitate the generation of steam.

In order to enable others skilled in the art
to which my invention pertains to make and
use the same, I will now proceed to describe
it, referring to the accompanying drawuws,
in which—

Figure 1, is a view in  side elevation of the
boiler, fire-box, and a portion of the eab of a
1000m0t1ve, with my attachments in place
ready foroperation. Tig. 2,1s a view in front
elevation thereof. Fig. 3,is a detached plan
view of the controllmw valve of myinvention.
Fig. 4,is a central sectional view thereof,
taken on line 4, 4, of Fig. 8. Fig. 5,is a cen-
tral cross sectional View, taken on line 5, 5, of
Fig.4. Fig.6,is a perspective view of a comb-
valve or piston,employed in the lower portion
of the controlling valve. Fig.7,is a horizon-
tal sectional view of a portion of the fire-box,
steam pipe,and one of the injectors connected
thereto. FKig. 8, is a vertical sectional view
of a portion ot‘ the steam pipe, which is located
within the smoke stack, with its thimble and
smoke conductor or sleeve, employed to pro-
duce an artificial draft. Fig. 9, is a view in
side elevation of a plug to be used in connec-
tion with the controlling valve, when the same
18 to be operated indirectly. Fig. 10, is a sec-
tional view thereof, showing a portion of the
conducting pipe secured thereto.

| a lonmtudmal sectional view, of a modlfca-

tion of the controlling valve, Fig. 12, is
cross section, taken 'on line 12, 12, of Flu' 11
Fig. 13,18 a view in side elevation of the con-

_trollmﬂ‘ valve, showing a modification in the

manner of opemtmn' the same. Fig. 14, is a

plan view of the valve, eonnected With. the

boiler, showing a modification in the manner
of operating the same,in connection with the
throttle lever of a locomotive. Fig. 15,18 a
view in front elevation thereof. And Fig. 16,
1S a sectional view, taken on line 16, 16, of
KHig. 7.

blmﬂal letters refer to like parts through-
out the different views of the drawings.

A, represents the boiler of a l_oeomotwe of
the ordinary construction, having the smoke
stack A’, steam dome A% fire-box A3, cab A4

‘and the other usual appurtenances, to the

head of which, and preferably to the valve-
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gage or what is termed by engineers * the

pumpkin ” B, is connected and receives steam

therefrom, the controlling valve C, which

valve is made of any suitable size, form and
material, but preferably of the form shown
in Figs. 3, 4, and 5, The upper portion of
said valve is formed or provided with a hol-

low screw threaded projection ¢, which 1s
‘adapted to be inserted into or connected with

the front portion of the boiler A, or the “pump-
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kin” B, the hollow ¢’, thereof, opening intoa

slightly enlarged and longitadinal cavity C’,

| which is located about the central upper por-

tion of the valve C, and has leading laterally
and transversely therefrom two ports C=,

which unite with vertical channels C3, C4

which channels are open at their lower ends,
and the former one C?% has connected to it a
conducting pipe D3 which conveys steam
from the valve to the smoke stack, and for
the purpose presently to be e‘{pldmed

To the lower end of the channel C*, is con-
nected in any suitable manner a eonducting
pipe D, which passes around the fire-box A5
and is provided with a number of steam jets
or injectors for thedistribution and discharge
of air and steam, into sald box, to facilitate
the draft therein. Asisclearlyshown in Fig
4, of the drawings, the front end of the cavity
C, is formed with a screw threaded plug E,

Fig. 11, is ! the open end of which is provided with suit-
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able packing E? through which is passed a
valve-stem E’, having on its inner portion
suitable male screw threads e, to engage with
the female threads e’, to regulate the valve-
head K%, which is secured on the inner end of
the stem E’, and opens or closes the hollow
The outfer ends
of the ports C? are likewise provided with
screwthreaded plugs (P, havingsuitable pack-
ing E° in their outer ends, through which are
passed the valve stems Kb provided with male
serew threads e*, on their inner portions,and
with valve heads E7 on their inner ends,
which heads open and close the channels or
ports C? as is apparent by reference to Fig.
5, of the drawings. Near the lower ends the
ports or channels C?, and C% are formed with
hollow bosses F, which are threaded on their
innersurfaces and are provided with threaded
plugs I, having suitable packing I3, through
which is passed valve stems % having on
their inner ends the valve heads B, to open
and close the channels G, which are united
vertically with the cavity C’, and laterally
with the ports C3 and C%

As shown in Fig. 4, the lower middle por-
tion of the cavity C’, may be formed with a
funnel-shaped opening as at ¢ while its up-
per central portion 18 provided with an open-
ing ¢ having a removable plug ¢, which con-
struction permits of access to the interior of
the valve, so that its parts may be lubricated,
as well as affording a channel or guide-way
for the steam from the cavity C’, to the cav-
ity I, which 1s located longitudinally and di-
rectly beneath the cavity €/, and is provided
at its front end with aserew-threaded hollow
plug i, having at its outer end suitable pack-
ing 2/, through which packing and plug is
passed and operates a rod or stem H’, having
secured toitsinnerend a comb-toothed piston
or valve I1% which operates in the cavity Ii,
and 1s provided at a suitable point with two
vertical orifices or openings I, which are sep-
arated by an uprightpartition I’, and are pro-
vided with vertical ribs, or comb-teeth 2, and
receives steam from the cavity C/, and dis-
charges 1t into the channels G. The front
portion of the stem II’, is formed hollow and
provided with internal screw-threads to en-
cage with the rod H°% whiceh has at its outer
end a milled hand-piece 7% for turning the
same, and 1s screw-threaded on its inner por-
tion to engage with the hollow of the stem H’,
thus forming a turn - buckle to adjust the
length of the stem orrod tolevers having dif-
ferent distancestotravel. The top and front
portions of the piston or valve H?, is provided
with a pin or projection 2’, which fits into a
longitudinal groove 7%, 1n the upper surface of
the cavity L, and prevents the valve turning
as 1s obvious. |

Irom the above, it will be seen and readily
understood that when the steam is admitted
to the cavity C’, through the hollow ¢/, and
the ports C? are closed it will pass down

through the funnel-shaped opening c*, of the |

490,539

cavity C’/,into and through the openings]I, of

the piston or comb-valve IH? outintothechan-

nels G, and from thence into the ports or
channels C?, Ct, which are connected with the
condueting pipes D3 and D% respectively, and
that the volume of steam will be divided by
the partition I’, of the comb-valve as well as
regulated by the comb-teeth 2, which are
placed in the openings I, for this purpose.

i For it is apparent, that when a full supply of

steam is desired to passthrough the openings
I, they may be placed directly underthe opexn-
ing ¢* of the cavity C/, and when a smaller
quantity is desired, the piston or valve may
be moved forward by means of the lever, when
the port will be partially closed and the steam

‘will pass between the comb-teeth 2, or by mov-

ing it farther forward the entire supply may
be shut off. 'The front portion of the rod II%
is provided with a laterally extending pin or
projection A% which fits into a vertical slot /»°,
of the bar KX, which is pivotally secured at
its upper end to a horizontal brace rod I,
which is provided with a longitudinal slot £,

through which is passed a screw £/, and ad-
justably secures it to the top of the control-

ling valve. The lower end of the bar K, 1s
pivotally secured tothethrottle-stem L, which
is operated by means of the throttle-lever I/,
of the locomotive.

As shown in Figs. 1, 2, and 4, of the draw-
ings the conduecting-pipe D3, is secured to

and is united with the lower end of the chan-
nel C3, and passes down and under the run-
ning board m, and then vertically into the
smoke-stack A’, to near the top thereof. At
suitable points within the smolke-stack the
pipe D3 is provided with a number of per-
forations or holes d, through which the steam

may escape into a truncated-cone M, which

surrounds the pipe D° and is tightly fitted

at its bottom to said pipe-just below the

openings d, therein, and has its walls a slight
distance from the pipe and in alignment
therewith to near its top, when the same are
inclined inwardly, as at m’. Around this

cone is placed and secured a sleeve N, which -

has a flaring opening or mouth n, at its bot-
tom, and an enlargementorchambern’, which
is contracted at its top just above the upper
part of the cone M. Itisapparentthatwhen
the steam passes through the pipe D3 and
escapes into the cone M, it will pass there-
from through its contracted openingm/’, with
oreat force and will create a vacuum in the
sleeve N, into which the smoke will rush
and be commingled with the steam in its pas-
sage through the smoke-stack, thus causing
additional draft throughout the boiler.

To the lower end of the channel C% is se-
cured the conducting pipe D* which passes
around the fire-box A3 and is provided at
proper intervals with a number of injectors
or jets O, through which steam and air is
forced into the fire-box. These jets or in-
jectors are constructed of a hollow screw-
threaded thimble O, having a flaring mouth
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0, to receive air, and a small pipe p, which is
connected at one end with the pipe D4 and
has its other end inserted into the hollow of
the thimble asisclearly shownin Fig.7. The
inner portions of the pipe p, is provided with
a screw-threaded enlargement p’, which is
provided withlongitudinal grooves p? through
which the air may pass and mingle with the
steam. |

In Figs. 9, and 10, I have shown a plug P,
which is designed to be used in connection
with the controlling valve C, when it, the
valve,isso located that it must receive steam
indirectly from the boiler. When such is the
case, the end ¢, of the valve C, is formed with
screw-threads to receive the threaded end 7,
of the plug P, which plug is formed, asshown,
with a dead end 7/, which may be screwed
into the boiler at any suitable point, and a
pipe P’, connected at one of its ends to the
steam-dome or other suitable point toreceive
steam from the boiler, may be attached at its
other end to a boss P? on the plug P, having
a channel 7°, connecting with the hollow 73, of
the plug which when in position opens into
the cavity C’, of the controlling valve.

In Figs.. 11, and 12, I have shown a modifi-
cation of my controlling valve, which is some-
what simpler in construction than the valve
C, which has just been described, and con-
sists of a cylinder C° having a cavity C¢,
about i1ts central portion, and one of its ends
formed or provided with a hollow screw-
threaded projection ¢’, which is adapted to be
inserted into the boiler and to convey steam

therefrom to the cavity C¢ and its other end |

provided with a hollow screw-threaded plug
C%, having suitable packing ¢’ through which
packing and plug is passed a stem or rod K,
having on its inner portion screw-threads &5,

to engage the threads ¢’, and on its inner end.

a valve-head E’ to open and close the hollow
of the projection ¢° and to admit or shut off
the steam from the cavity C° into which opens
the channels or ports D7 D8 and which ex-
tend laterally from said cavity. The outer
ends of these ports or channels are provided
with hollow screw-threaded plugs D having
suitable packing D through which is passed
valve stems D', having on their inner por-

tions screw-threads d® to engage threads °,

and on their inner ends valve-heads DR, to
open and close the ports which open into suit-
able bosses D, on their under sides, which
connect with the conducting pipes D3 and D4,
in a similar manner and for a like purpose
above described. It will therefore be under-
stood that this modification is designed to be
operated without a lever, while the first de-
scribed valve is adapted to be operated with
a lever, or automatically in the movement of
the same. | -
In Fig. 13, is shown a modification in the
manner of operating the valve C, which con-

sists in placing on thetopof the valve a quad-

rant-brace S, having a number of depressions

il

erating lever S which is slotted longitudi-

nally as at s/, to receive the pin 2% on the rod
H3, and which lever is fulerumed at itslower

| end to a brace-rod S% which is secured to the

bottom of the controlling valve. |

Figs.14,and 15, illustrate another modifica-

tion in the manner of operating the valve,
when attached to a locomotive, in which a
brace-rod T, is secured to the valve, and bhas
pivotally secured to its fres end a rod T,

‘which engages with the stem I and is pivot-

ally secured at its other end to the throttle-
stem U, which is secured to the throttle-lever

W, which may be fulecrumed to the free end
of a brace-rod W/, attached to the boiler.

The operation of my device is simple and

as follows: The valve is attached to the boiler

at any snitable point, to receive steam there-
from, but preferably directly with the “ pump-
kin.” The steam is then admitted to the
cavity C’, by opening the hollow ¢’;by means
of the valve-head E* when, if it is desired,
either one or both of the channels C?, may be
opened, and the steam discharged into the
pipes D3, D%, respectively, and from thence
into the fire-box or smoke-stack or both.- Or
both the ports C? may be closed, when the
steam will pass through the opening ¢ into
the orifices I, of the piston or comb-valve H?,

8 -
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and thereby be divided and regulated, into

the channels G, from one or both of which it

may be discharged into the pipes D3 and D,
by opening the channels G, by means of their

valve-heads. - |
Having thus fully described my invention,
what I claim as new and desire to secure by
Letters Patent is: - o
1. In a smoke-consumer, the combination
with a boiler, of a controlling valve con-
structed as deseribed with two conducting

pipes connected thereto, one of which conveys:

and discharges steam and airintothe fire-box
through the medium of jets or injectors con-
structed as set forth, and the other conveys
and discharges steam into the smoke-stack
through one or more truncated-cones and
sleeves constructed as described substantially
as and for the purpose set forth. -

2. In a smoke-consumer, the combination
with a boiler, of a controlling valve having a
cavity to receive steam from the boiler, with
a valve-head to open and close the same, and
lateral channels or ports leading from sald
cavity and having valve-heads to open and
close them, and the conducting pipes, one of

which discharges steam and air into the fire-

box, through jets orinjectors O, and the other
steam into the smoke-stack through one or
more truncated-cones and sleeves, substan-
tially as and for the purpose set forth.

3. In a smoke-consumer, the combination
with a boiler, of the controlling valve C, hav-
ing the hollow projection ¢, the cavity C’,

having the opening ¢? and the valve-stem E’,

provided with the head E* to admit and shut
off steam to said eavity, the channels or ports

s, to engage with the grip-lever 8/, of the op- | C? having the stems ES, provided with the
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heads E7, the channels C3, C%, connected at | openings I, partition I/, and teeth or ribs 4

their lower ends with the conduetmrr pipes
D3 DY respectively, the cavity H, havin 9
therein the piston or comb-valve H=, provided
with the openings I, partition I’, and teeth or
ribs 2, the stem H° secured to said valve and
having near its cuter end a turn-buckle and
pin to regulate the length and motion of the
stem, the channels G, having the valve-heads
F* and stems E°, to open and close the same,
the pipes D%, and D4 connected with the chan-
nels C?, and C!, and adapted to convey and
dischargesteam into thesmoke-stack and fire-
box, respectively, all constructed, arranged
and operating substantiallyasand for the pur-
pose set forth.

4. In a smoke-consumer, the combination |
O’, having the flaring mouth o, and placed

with a boiler, of the controlling valve C, hav-
ing the hollow projection ¢, the cavity C/, hav-
ing the openiung ¢?, and the valve-stem K, pro-
vided with the head E* to adimit and shut off
steam to sald cavity,the channelsor ports C,
having the stems K° provided with the heads
Y the channels C3 C%, connected at their

lower ends with the conductlu pipes D3 DY
respectively, the cavity H, Imvmu thereu:l Lhe
piston or comb-valve II® provided with the

the stem II* secured to said valve and having
near its (mtel* end a turn-buckle and pin {0
regulate the length and motion of the stewm,
the channels G having the valve-heads I‘*
and stems If°, to open and close the same, tlle
pipe D3 connected with the channel Cs, ‘and
exLundmn into the smoke-stack and lmvuw
the openinns d, the truncated-cone M, placed
around the pipe D3, and said openings, the
sleeve N, having the flaring mouth n, and en-
larged clmmbor 1/, secured around the cone
M, within the hmoke-stacl{ the pipe D?, con-
necte_d with the channel C*, and eitendmfr
around the fire-box, and having the pipes p,
provided with the screw-threaded enlarge-
ments p’, having the grooves »% the thimble

around the pipe p, all constructed, arranged
and operating, substantially as and for the
purpose set forth. |

Witness my hand this 24th day of Auwust

A. D. 1892,
CHARLES CAMP.
In presence of— _ |
CHAS. C. TILLMAN,
H. A, DUGGAN.
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