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IMPROVEMENT IN TUBULAR GRATES.
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The Scebule eforeey fo i fhese Hetters Patent any making gt of fhe se.

TO ALL WHOM IT MAY CONCERN:-

~ Be it known that we, BENTAMIN GARVINand R. . PETTIBONE, of Oshkosh, in the éounty of Winnebago, and
State of Wisconsin, have invented a new and: useful Improvement in Tubular Grates for Fire-Boxes; and we do

hereby declare that the following is a full, clear, and exact description of the construction and operation of the

same, reference being had to the anngxéﬂd'dmwingg -and letters of reference marked thereon, making a,"part of

this specification, in which— | -
~ Figure 1 is an end view of the grate, showing the manner of eonnecting the tubes.
" Figure 2 is a plan view of the under side of the grate. | R
Figure 8 is a transverse section of the grate, taken through.red line z =, fig. 2. .

The nature of our invention consists in connecting the two alternate ends of the tubes together by means

of mbular caps, 80 arrangéd that the_ expansion of the grates will not be'so great as to cause breakage, as is’
now the case when the grates are firinly secured together by clamps or rods. A magterial object is gained by

means of our device for continuing the current of water through the tubular grate-bars, from the fact that the
tubes can be divided-in' pairs, and adjusted to suit the capacity of any ordinary fire-box, by simply connecting

 the requisite number of tubular grates, by means of the'caps, to fill the space desired, either at the top, bottom, or -
 sides of the fire-box: By this arrangement, our device can be readily applied to fhe fire-boxes of locomotives, and
any kind of stationary engines. And we claim, further, that the objection heretofore found in the use of tubular

grates is obviated, because the liability of breakage is removed, and the fi_lll?beueﬁt of water passing through
heated grates is retained. It is 2 well-known fact that the heat of the commion fire-box is,’In a great mj_e_a,s_tire; o

L1

lost, from the fact that the grate imparts no direct heat to the water in t‘:ﬁ&boilef ; and that, no niatt_gr how
Jarge the surface, the blaze, passing through-the boiler flues, has to be relied upon Tor heating the water in the

boiler. We claim that, by the use of our tubular grate, ﬂ:ﬂ,.larg'e“portionj‘of the fuel now used for producing

steam may be dispensed with, for, the water passing thiough the tubular grate, may be heated, and enter the

boiler in such a state as to prevent-the possibility of an explosion from too great a flow of water (which is cold)

into the boiler, creating a vacuum, which frequently causes the boiler to collapse:

To enable others skilled in the art to ‘make and use our invention, we will describe its construction and
| Ope.l"&tiﬁn- ' . . o - : : :

- A represents a series. of ,-tubés," connected 'tOg_ethei"By 'm'ep,nsf of Quﬁnlmnnécting.ca,ps'fB,_.l_._ (U shows tjne _6? the
tubes broken away, in order to:give a view of the water-passage. D are the bolts, and E-the nuts which are
used to clamp the caps B firmly to the ends of  thé tubes A. J, figs. 2 and 3, show rabbets made-in the face of

* .

the caps B, and % the t_qng-ﬁeﬂl which fit into countersinks made in the enlarged ends G of the tubégs.A;_for the

purpose of- making the joints steam-tight, without the use of packing., ¥ and B’ show pipes "attached to the
opposite extreme ends of the tubes A, by means of the short pipes H, made fast by the serew-joints.l, as scen
at fig. 3. The water may be trade to enter the tubes A through the pipes F/,and enter the boiler. after passing

through the pipe ¥. The darts W indicate the direction of the water through the tubes A and tubular caps B.
In-operating our grate, it may be necessary to attach a pipe to one of the grates A, and-extend it upward, and

~into the boiler above the water line, in order to prevent the steam in the tubes from blbwiﬁg_ olr_j,.conldllictin iy

: S -, : W e : : _ : i . : . L
of material for constructing our tubular grate that is now used for similar purposes. When setting the grates

back the heated water or steam into the pump before the w:;_tér is. he.a;t_edi in the boiler.;: We use the same kind

in the fire-box, care must be taken ndtr to clamp them so as to prevent:expansion; all that is _?ﬂqu-ired'is; to
simply hold the grate in place. The bottom and top grates can be held in"position by means of lugs or flanges, -

but the side grate should be supported by common grooves or similar devices.

Having thus fully described our tubular’ grate, what we claim, and desire to secure by Letters Patent of the

United States, is—

The combination of the tubes A with the caps B,'ﬁ?h‘en constructed and applied s_u_b‘stm:'tbiz;llly:1_3 and for the o

Purp'ose set forth. anbt o &
-r BENJ g :,GA.RVIN,T DU

Witnesses y
L. W. Haiszy,
CHR.-Swaw.

"R J. PETTIBONE.
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