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fTshed or slack coal. Some of the earlier
SSigns, however, were constructed to
thandle run-of-mine coal. A number of
®Se stokers are still in operation on pas-
onger locomotives on the Chesapeake and
h t0_Ry. The tabulation shown as a part
B his report is sufficient evidence that the
EOi:monYeS 50 equipped are coming and
lng & daily (many in pool service), perform-
. the work expected of them, and the
ODer operation of the stokers with which
€ locomotives are equipped is left to the
i €Ws to which they are assigned. A better
2 of the service and failures may be ob-

ed from the tabulation.
unCRAWF‘ORD STOKER.—Beyond the con-
ru6d improvement in detail parts, the
he:iwmrd underfeed stoker seems to be ad-
c°nng closely to its original principle of
a estruction. The record shows that there
at present 301 in service, all applied to
of ;}notlves on the Pensylvania Lines West
iy ttsburg, except two on the Pennsylvania
thees Bast of Pittsburg. From all reports
ehig are working satisfactorily. The ma-
%me. as previously described, handles run-
th ine coal, producing its best results using
Dory igher volatile products. The re-
ot from the Pennsylvania Rd. is to the
Gveet that they are closely observing the
o day performance of the stokers in ser-
higy, S0 as to ascertain under which the
YESt efficiency is obtained, and incident-
tPol are educating men to handle and con-

em to the best advantage.
!eattE HANNA STOKER is another of the
€r type, but handles run-of-mine coal,
cescribed in detail in last year’s report.
tOmOHtinues to perform its work satisfac-
8h, WY according to reports. The records
tig that to date there are three in opera-
a"IiODe on a Mallet locomotive on the
‘lnikna' Clinchfield and Ohio; another on
tﬁir ado on the Queen and Crescent, and the
motiv on a class M2 (4-8-0 type) Iloco-
A € on the Norfolk and Western.
‘dditiare informed that there are six
1000 Onal stokers to be applied to Mallet
hl;not'ives on the Carolina, Clinchfield and
the . 20d 15 to the same type locomotive on
orfolk and Western.

lagg rANDARD STOKER.—Your committee’s
the oeport mentioned all stokers concerning
;eeurperation of which information had been
Stan, ded- Since that time some tests of the
York ard stoker have been made on the New
Vigg. Central Lines, in heavy freight ser-
té and the reports so far seem to be
i Promising. The company manufac-
to eg the stoker, like other designers, seems
"ght ISatisﬁed that it is working along the
2 Ines, and such may be the case, but
Hgp, and trial only can determine if it is
S ig -th Special feature claimed for the stok-
Bing o € elimination of all parts from the en-
tog) oD and deck, and the use of run-of-mine
% hout previous treatment or selection.
ap , °0al is reduced to the required size by
8] inangement of the feeding screw, thus
Cryg e&ting the necessity of a separate
ho,.iz(’;’- As the coal gravitates to the
oy tgtl screws it is delivered to a point
b&ek 4 € centre of the firebox—but at the
gal I)o;iltd~where another serew, in a verti-
Blghs 10N, elevates the fuel to a sufficient
N bédWhere it is blown by steam over the
tn"hine’ The machine is actuated by a
t"om th engine, which is also a departure
Sp deaigi conventional lines followed in oth-
1Y type 8. A second stoker of the Stand-
lve 4 has been put on a Mallet locomo-
angq thee oTVice on the New York Central,
T more have been secured f -
WilMenta; ed for ex
SStapn - pUrposes on the Norfolk and
th. 2nljng Two of the latter machines will
® 484 ' to heavy freight locomotives of
l'fnge, lo YDe, and the third to a heavy pas-
ke the I‘{"Omo’dve. The Standard stoker,
anna and Crawford, differs from

the Street in that it handles run-of-mine
coal, whereas the Street, as now construct-
ed, requires prepared or slack fuel.

AYERS STOKER.—Within the past year
some very interesting work has been done
by A. R. Ayers, General Mechanical Engin-
eer of the Lake Shore and Michigan South-
ern, toward the utilization of the chain
grate, as we understand it. Your commit-
tee is not familiar with the details of the
design, nor the progress thus far made, but
understands it is not quite ready for applica-
tion. The idea indeed is interesting, and is
a principle your committee believes well
worth exploiting. The Standard and Ayers,
if we may so designate the latter, seem to
represent the most prominent work in the
stoker field during the past year.

BREWSTER STOKER.—No reports of
further development of this stoker have been
received during the year. The statement
has been made that its patents have been
taken up by the Standard Stoker Co.

STROUSE STOKER.—While nothing
definite has been learned concerning any
new developments in this stoker during the
past year, it has been said that a son of the
original inventor is working on the design.

GEE STOKER.—But one stoker of this
design has been built to date. It is still in
service on a class H-6 (2-8-0) locomotive on
the Pennsylvania Lines East, and is re-
ported as giving good results. It is still
considered in an experimental stage.

ELVIN STOKER.—With the construction
of a full size working model of this stoker,
which is now ready for application, a dis-
tinectly new principle is offered. @ While it
properly belongs to the “scatter” or “over-
feed” group, it may be referred to as the
shovel type in contradistinction to the rest.
The machine is attached to a casting similar
to, and is bolted to, the back head of the boil-
er—the same manner as the fire door front.
It is made up of two shovels, one operating
to the right and the other to the left; under
full control, distributing coal regularly and
evenly over the bed of the fire, as might be
expected under expert hand firing. The
drum, or stoker mechanism, operates at 20
r.p.m., when shoveling 12,000 lbs. of coal
per hour. The operation is entirely me-
chanical, no steam being used in distribut-
ing the coal.

THE RAIT STOKER is a patent of G. B.
Rait, of Minneapolis. Your committee has
not seen any working drawings, but under-
stands from the inventor that most of the
machinery is below the deck of cab. It is
also mentioned as an interesting feature that
it can be handled as either an underfeed or
a scatter type. As yet there is none in
operation. = We further understand from
the inventor that he has some new designs
and improvements pending in the Patent
Office, and will soon have working drawings
ready for exhibition. This stoker is there-
fore undergoing development.

BARNUM, DICKERSON, ERIE, HAYDEN,
Hayden modified, McMullen, Harvey, Her-
vey and Kincaid.—It cannot be ascertained
that there are any of these stokers in ser-
vice, or that anything has developed con-
cerning them during the past year.

The Norfolk and Western Ry. submits the
following performance figures for the Street
stoker: All failures chargeable to stokers:
Machinery failures in fair service, 43; fail-
ures due to flaws and defects in machinery,
4: failures due to machine becoming clog-
ged with foreign matter, 31; shop or bad-
workmanship failures, 19, crew failures, or
failures due to improver handling, resulting
in low steam, 48; failures due to improper
lubrication as a lack of attention, 20; total
failures, 165; total mileage made bv loco-
motives equipnred with stokers, 2,296.803;
total stoker failures-as above, 165; miles per
stoker failure, 13,920; total cost for labor
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and material chargeable to stokers, $12,-
179.22; and cost of stoker repairs per 100
miles, cents, 0.53. Locomotives 1303 and
1311 have not as yet had a stoker failure
charged to them, having made 36,089 miles
and 35,778 miles, respectively, since the
locomotives were put in service new in
April, 1912.

The Baltimore and Ohio Rd. reports that
the Street stokers in service on that road
are making 44,300 miles per failure charge-
able to the stoker proper. It may be of
interest to mention in connection with the
apparent difference in the figures submitted
by the Baltimore and Ohio and the Norfolk
and Western showing mileage per stoker
failure, that the Baltimore and Ohio figures
are computed on the basis of the number of
machinery failures in fair service and does
not include delays caused by the stoker not
being properly operated by the engine crews.
On the same basis, as can be quickly seen by
referring to the tabulation, the mileage per
failure on the Norfolk and Western would
be equal to 53,414 miles, which is very close.

The following data are submitted by the
Pennsylvania Lines West, giving some in-
teresting information in connection with the
performance of the Crawford stoker, includ-
ing all trips of all stokers from the experi-
mental installation to this date:

As reported As reported

Jan. 1913. Jan. 1914,

Total No; of  triDg = 8 fusss 26,693 98,181
No. of trips—1009) ....... 16,445 55,913
‘“ of trips— 999, +.e.ee. 26 336
‘“ of trips— 989, .... 402 723
“ of trips—95-9897, 1,367 3,865
‘“ of trips—90-959, . 5,362
‘“ of trips—85-909; 1,861
‘“ of trips—80-859, 2,963
‘“ of trips—75-809, 4,086
“ of trips—T70-769% «+:.«- 305 1,306
“ of trips below 707 4,098 21,787

The Norfolk and Western submits the fol-
lowing data for the Hanna stoker: Put in
service, Feb. 11, 1914; days in service, 48;
trips, 37; 1009 or successful trips, 32, or
86%; and failures on road requiring hand
firing for a portion or completion of trip to
be made pending repairs to be made, 5.

During 1912 there were 165 Street stokers
in operation. During 1913 there were 253
additional stokers installed, making a total
of 418 in operation. They are distributed

as follows:
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During 1912 the Pennsylvania Rd. Lines
West of Pittsburg had 153 double underfeed
Crawford stokers in operation. The
Pennsylvania Lines East of Pittsburg had
2, making a total of 146. During 1913, 155
additional stokers were applied, making a
total of 301:

Type of Class of Reported Reported
stoker. locomotives. Jan. 1913. Jan. 1914.
12 K2 1 1
12 K2as 26 26
12 K3s % 30
13 HSc 10 10
13 HS8cs 1 1
14 Hé6a
15 Hé6a-b 20 20
16 Héa 1
17 HS8c 1 1
19 B29
22 HSe b4 54



