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7 Claims.

This invention appertains to stokers especiaily
to locomotive stokers wherein a floating sectional
screw conveyor is employed with an extensible
and contractible conduit at its forward end termi-
nating in an elbow through which coal enters
the firebox.

In stokers of this type it is important that the
forward end of the screw conveyor should termi-
nate in the elbow at a point therein, which may
be defined as that point which permits the screw
conveyor to force the coal as far as posgible for-
ward of itself in a smooth continuous stream
without causing the coal to pack or to block its
flow through the elbow and such that a minimum
of pressure of steam is required in the stoker
driving engine. This point is determined by
experimentation and when established it should
be maintained to insure entirely satisfactory and
most economical use of the stoker.

In the use of stokers of the above character-
istics on locomotives, it is found that wear on the
universal joint connections between the screw
sections, on the thrust washers and associated
parts and or together with wear of the draw bars
between the locomotive and tender forces the
screw conveyor back from its predetermined ter-
minal point in the elbow a distance eguivalent
to such wear. When such wear exceeds permissi-
ble working tolerances causing a substantial
change in the position of the screw in the elbow,
the stoker under some conditions becomes less
efficient in operation. It is desirable to com-
pensate for this wear in order to masaintain the
screw conveyor in proper relation with the stoker
elbow and the main object of the present inven-
tion is to provide means for effecting this result.
For this purpose, I provide an adjustable cou-
pling means at the rearward end of the screw.

Other objects and advantages of my invention
will be apparent from the following description
taken in connection with the accompanying
drawing, in which

Figure 1 is a side elevation of a portion of a
locomotive and tender with some parts in verti-

5 cal section and with a stoker embodying my in-

vention mounted therein and the conduit thereof
being shown in vertical section;

Figure 2 is an enlarged side elevation of the
rearward end of the screw conveyor illustrating
the normal position of the coupling means with
some parts broken away and others in section;
and

Figure 3 is a view similar to Figure 2 showing
an adjusted position of the coupling means.

On the drawing, 10 indicates a conventional

Serial No. 553,099

form of locomotive having a firebox 11 provided
with grates 12 and a backhead 13. The locomo-
tive is coupled to the tender 14 as is customary
by the draw bars 15 arranged to permit articula-
tion therebetween. Coal is transferred from the
bin 16 of the tender to the firebox 11 by a stoker
indicated generally by the letter A. The conduit
system of this stoker comprises a rearward trough
section 17 rigidly mounted on the tender, the for-
ward or elbow section 18 rigidly fixed on the loco-
motive 10 as by the brackets 19 and 20, and an
extensible and contractible intermediate section
21 at its ends flexibly connected with the trough-
and -elbow sections by the universal joint forma-
tions of the sections at 22 and 23.  The elbow
section 18 extends forwardly beneath the back-
head 13, thence curving upwardly through-the
grates 12 to extend into the firebox 11 at a suffi
cient' height therein to permit the distributor
head 24 to propel the coal rising from the elbow
uectmn over the grate in aerial paths. -

Coal is advanced through the condult sectlonsv
by a sectional screw conveyor indicated as a
whole at B. This conveyor is formed of the rear-
ward section 25 mounted in the trough 17, the
forward section 26 mounted in the elbow conduit
section 18, and the intermediate section 27 car-
ried within the intermediate conduit section 21.
The screw sections are flexibly connected by the
universal joints at 28 and 29 in the vicinity of
the universal connections -of the conduits. It is
important that the front end of the screw con-
veyor terminate in the elbow section 18 at a pre-
determined point as heretofore set forth.

Continuous rotary motion is imparted to the
screw conveyor from any suitable motor, not
shown, through the gear 30 securely mounted
on the screw drive shaft 31 which is secured to
the rearward hub portion 32-of the screw section
25 in a novel and improved manner-as will now
be fully described.

The shaft 31 .is loosely Journaled in the bear-
ings 33, 34, of the gear housing 35 and the gear
30-is disposed on the shaft between the afore-
said bearings. Normal thrust on the shaft is
taken by the thrust button 36. That portion of
the shaft 31 extending to the left of the bearing
33 is made in the form of a square shank 37

which is received in the square socket 38 of the
screw hub 32.

Spaced slots 39 and 40 at rxght angle to one
another are provided in the shank 37 to receive
the securing bolts 41 and 42 extending through
correspondingly spaced holes: 43 and 44 of the
hub 32, There are three such'holes as at 43 ar-
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ranged in parallelism and spaced apart, pref-
erably, about two inches, and two holes as in-
dicated at 44 are arranged at right angles to the
others and spaced between them, hence, the
holes 43 and 44 are spaced about one inch apart.
This spacing as will presently appear permits
adjustment of the screw conveyor.

The normal relation of the screw hub 32, the
square shank 37 of the shaft 31, and the bolts
41 and 42 constituting the improved adjustable
screw coupling means of this invention is illus~
trated in Figure 2. In this view the hub 32 is
positioned on the shank 37 to the extreme right
thereof and the bolfs 41 and 42 extending
through the slots 39 and 40 hold the screw sec-
tion 25 to the shank. The bolt 41 passes through
the end hole to the left of the group of holes
numbered 43 and similarly the bolt 42 passes
through the end hole to the left of the group
of holes numbered 44. The end thrust of the
serew B is- received by. thrust washers 372 and
376 mounted over the shaft 31 between the end
of- the-hub portion 32°and the gear housing 35.
The washer 370 is mounted on the round portion

- of the-shaft 31 and is rigid with the housing,

whereas, the washer 37a¢ has a square -bore and
is mounted-on the shank 37 to turn therewith.
By provision- of the thrust washers in the posi-
tion as-shown no-thrust is imparted to the bolts
41-and- 42, and likewise, the tortional strain in
driving: the serew is -taken by the square shank
37 and the hub portion 32 so that the bolts do
not function to drive the screw. The bolts serve
merely - to-prevent: the -screw. B from sliding for-
ward on: the screw shank: 37 when the- screw is
operated in reverse motion.

Adjustment of the screw'B with reference to
the:elbow portion 18 may be made, to compen-
sate for wear-and lengthening of the draw bars
157 or such: other ‘wear of asseciated parts that
would cause-the screw B to move backward from
its -predetermined pointin the elbow portion 18,
by registering other of the group of holes 43 and
44 .with the slots 39 and 40 of the shank. The
maximum- adjusted position of the:screw B is
shown in Figures 1 and 3.
justment of the parts the screw-section 25 is slid

forwardly to disengage -the shank section 37 and

then turned ninety- degrees and slid back on the

. shank-with the end hole-to the right of the group

43 registering with the slot 40 to receive the
bolt 42 and- the end hole- to -the right of the
group 44 registering with the slot 39, to receive
the bolt 41. This position represents an adjust-
ment of the screw B of three: inches to- the left
from the relation of the parts-shown in Figure 2.
The space between the rear end of the hub 32
and the washer 37 is filled with spacers or ad-
ditional thrust: washers 45, each one:preferably

. being: of one: inch- thickness: equivalent to the

one inch spacing of the holes 43.and . 44. Simi-
lar -adjustments of one-and. two inches of the
parts from that shown in Figure 2 can be made
by . registering ' the intermediate holes of the
groups:43. and 44 with the slots 39 and 40 to-
gether with the provision of one or two of the
spacers 45, )
‘While I have shown:the coupling parts as be-
ing capable of moving the screw B forward in

. adjustments of one, two or three inches from

its . normal position as shown in Figure 2, it will
be. understood that smaller or longer adjust-
ments. may- be provided by suitable spacing of
the groups.of holes 43 and 44 and the slots 39
and 40 together with spacer washers of a thick-

To secure this ad--

ness equivalent to the spacing of the aforesaid
groups of holes, and that a greater number of
adjustments may be had by the provision of ad-
ditional holes to the groups 43 and 44. Or from
ancther aspect of the invention the predeter-
mined position of the screw in the elbow portion
of the conduit may be changed by the use of the
invention if desired to mest varying conditions
caused by different grades of coal or for other
purpaoses.

I claim:

1. In an articulated locomotive and tender, said
locomotive provided with a firebox and said
tender having a fuel bin, a stoker for transferring
fuel from said bin to the locomotive firebox com-
prising in combination a trough section rigidly
mounted on the tender below said bin and receiv-
ing fuel therefrom, an elbow section rigidly se-
cured to said locomotive and arranged to deliver
fuel into the firebox, a telescopically arranged
intermediate section flexibly connecting the ad-
jacent ends of the trough section and said elbow
section, a flexibly related sectional conveyor screw
in said stoker for urging fuel from said tender
into the firehox through said elbow section; the
forward end of said screw terminating at a pre-
determined point in said elbow 'section, a gear
houscing at the rearward end of said trough, a
gear in said housing, a shaft driven by said gear
and extending forwardly through -said housing,
that part of said shaft which extends through
the housing being in the form of a square shank,
said screw at its rearward end having a square
socket formed therein to receive said shank, said
shank having a pair of slots extending there-
through at right angles to each other, the rear
end of said secrew having a plurality of holes there-

throuzh some being at right angles to others, and:

a bhoit passing through one of said slots and ex-
tending into a selected hole ‘through said con-
veyor screw ior securing it in different longi-
tudinal positions with respect to the square shank

of said shaft whereby the forward end of said

screw may be returned to its predetermined posi-
tion when wear upon parts of the locomotive,
tender and stoker mechanism causes the forward
end of said screw to be removed from such pre-
determined position in said elbow section.

2. In an articulated locomotive and tender, said
locomotive provided with a firebox and said tender
having a fuel bin, a stoker for transferring fuel

from said bin to the locomotive firebox comprising:

in combination a trough section rigidly mounted
on the tender below said bin and receiving fuel
therefrom, an elbow section rigidly secured to
said locomotive and arranged to deliver fuel into
the firebox, a telescopically arranged intermediate
section fiexibly connecting the adjacent ends of
the trough section and said elbow section, a
fiexibly related sectional conveyor screw in said
stoker for urging fuel from said tender inte the
firebox through said elbow section, the forward
end of said screw terminating at a predetermined
peint in said elbow section, a gear housing at the
rearward end of said trough, & gear in said hous-
ing, a shaft driven by said gear and extending
forwardly through said housing, that part of said
shaft which extends through the housing heing
in the form of a sguare shank, said screw at its

rearward end having a square socket formed i1z

therein to receive said shank, said shank having
a pair of slots extending therethrough at right
angles to each other, the rear end of said screw
having a plurality of holes therethrough- some
being. at right angles to others, thrust trans-
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ferring washers interposed between the rearward
end of said screw and said gear housing, and a
bolt passing thrcugh one of said slots and ex-
tending through said conveyor screw for securing
it in different longitudinal positions with respect
to-the sguare shank of said shaft whereby the
forward end of said screw may be returned to its
predatermined position when wear upon parts of
the lccomotive, tender and stoker mechanism
cauzes the forward end of said screw to be re-
moved from such predetermined position in said
elbow ssction. .

3. In an articuiated locomotive and tender, said
locomotive provided with a firebox and said tender
having a fuel bin, a stoker for transferring fuel
from said hin to the locomotive firebox com-
prizing in combination a trough section rigidly
mounted on the tender below said bin and re-
ceiving fuel therefrom, an eibow section rigidly
secured to said locomotive and arranged to de-
liver fuel into the firebox, a telescopically ar-
ranged intermediats section flexibly connecting
the adjacent ends of the trough section and said
elbow secticn, a flexibly related sectional con-
veyor screw in said stoker for urging fuel from
said tender into the firehox through said elbow
section, the forward end of said screw terminat-
ing at a predetermined peint in said elbow section,
a gear housing at the rearward end of said
trough, a gear in said housing, a shaft driven
by said gear and extending forwardly through
said housing, that part of said shaft which ex-
tends through the housing being in the form of a
sguare shank, said screw at its rearward end
having a square sockest formed therein to receive
said shank, said shank having a pair of slots
extending therethrough at right angles to each
other, the rear end of said screw having a plu-
rality of noles therethrough some being at right
angles to others, thrust fransferring washers in-
terpesed between the rearward end of said screw
and said gear housing, the thickness of said
washers being equal to the axial distance between
any pair of adjacent holes in said screw, and a
pair of bolts each passing through such adjacent
holes of the screw and extending through the
slots of the shank of gaid shaft for securing said
serew in different longitudinal positions with re-
spect to said shank whereby the forward end of
the screw may be returned to its predetermined
positicn when wear upon parts of the locomotive,
tender and stoker mechanism causes the forward
end of said screw to be removed from such pre-
determined position in said elbow section.

4. In an articulated locomotive and tender, said
locemotive provided with a firebox and said tender
having a fuel bin, a stoker transferring fuel from
said bin to the locomotive firebox comprising in
combination a trough section rigidly mounted on
the tender below said bin and receiving fuel there-
from, an elbow section secured to said locomotive
and arranged to deliver fuel into the firebox,
a telescopically arranged intermediate section
flexibly connecting the adjacent ends of the
trough section and said elbow section, a flexibly
related ssctional conveyor screw in said. stoker
for urging fuel from said tender into the firebox
through said elbow section, the forward end of
said screw terminating at a predetermined point
in said elbow section, a bearing at the rear of said
rew, a shaft journalled in said bearing having
polygonal shank extending beyond said bearing
into said trough section, said screw ab its rear-
ward end having a complementary polygonal
socket formed therein to receive said polygonal
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shank, said polygonal shank having slots extend--
ing from one face to an opposite face, the rear
end of said screw having a plurality of holes
which pass through the faces of said polygonal
socket, and a bolt passing through one of said
slots and extending into a selected hole through
said conveyor:screw for securing it in different
longitudinal positions with respect to said polys-
onal shank of said shaft whereby the forward
end of-said screw may be returned to its prede-
termined position when wear upcn parts of the
lecomotive, tender and stoker mechanism causes
the forward end of said screw to be removed from
such predetermined position in said elbow ssction.

5. In an articulated locomotive and tendsr, said
locomotive provided with a firebox and said tend-
er having a fuel bin, a stoker transferring fuel
from said bin to the lccomotive firebox compris-
ing in combination a trough section rigidly mouzit~
ed on the tender below said bin and receiving fuel
therefrom, an elbow section secured to said loco~
motive and arranged to deliver fuel into the fire=~
box, a telescopically arranged intermediate see-
tion flexibly connecting the adjacent ends of the
trough section and said elbow section, a flexibly
related sectional conveyor screw in said stoker
for urging fuel from said tender into the firebox
through said elbow scction, the forward end of
said screw terminating at a predetermined point
in said elbow section, a bearing at the rear of
said screw, a shaft journalled in said bearing
having a polygonal portion extending beyond
said bearing into said trough section, said screw
at its rearward end having a complementary po-
lygonal portion to engage the polygonal portion
of sa‘d shaft, the polygonal portions cf said shaft
and said screw having apertures extending
through opposite faces thereof, and a bolt pass-
ing through a selected set of apertures in said po-
lyzonal portions for securing the screw in differ-
ent longitudinal positons with respect to the po-
lygonal portion of said shaft whereby the forward
end of said screw may be returned to its predeter-
mined position when wear upon parts of the lo-
comotive, tender and stoker mechanism causes the
forward end of said screw to be removed from
such predetermined position in said elbow sec-
tion.

6. In an articulated locomotive and tender,
said locomotive provided with a firebox and said
tender having a fuel bin, a stoker transferring
fuel from said bin to the locomotive firebox com-
prising in combination a trough section rigidly
mounted on the tender below said bin and receiv-
ing fuel therefrom, a conduit section secured to
said locomotive and arranged to deliver fuel into
the firebox, a telescopically arranged intermedi-
ate section flexibly connecting the adjacent ends
of the trough section and said conduit section, a
flex'bly related sectional conveyor screw in said
stoker for urging fuel from said tender into the
firebox through said conduit section, the forward
end of said screw terminating at a predetermined
point in said conduit section, a bearing at the rear
of said screw, a shaft journalled in said bearing 3
having a polygonal shank extending beyond said
bearing into said trough section, said screw at its
rearward end having a complementary polygonal
socket formed therein to receive said polygonal
shank, said polygonal shank having slots extend-
ing from one face to an opposite face, the rear
end of said screw having a plurality of holes which
pass through the faces of said polygonal socket,
and a bolt passing through one of said slots and
extending into a selected hole through said con-
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veyor screw for securing it in different longitudi-
nal positions with respect to said polygonal shank
of said shaft whereby the forward end of said
screw may be returned to its predetermined po-
sition when wear upon parts of the locomotive,
tender and stoker mechanism causes the forward
end of said screw to be removed from such prede-
termined position in said conduit section.

7. In an articulated locomotive:and tender, said
locomotive provided with a firebox and said tend-
er having a fuel bin, a stoker transferring fuel
from said bin to the locomotive firebox comprising
in combination a trough section rigidly mounted
on the tender below said bin and receiving fuel
therefrom, a conduit section secured to said lo-
comotive and arranged to deliver fuel into the
firebox, a telescopically arranged intermediate
section flexibly connecting the adjacent ends of
the trough section and said conduit section, a
flexibly related sectional conveyor screw in said
stoker for urging fuel from said tender into the
firebox through said conduit section, the forward

1,038,565

end of said screw terminating at a predetermined
point in said conduit section, a bearing at the rear
of said screw, a shaft journalled in said bearing
having a polygonal portion extending beyond
said bearing into said trough section, said screw
at its rearward end having a complementary po-
lygonal portion to engage the pclygonal portion
of said shaft, the polygonal portions of said shaft
and said screw having apertures extending
through opposite faces thereof, and a bolt passing
through a selected set of apertures in said po-
lygonal portions for securing the screw in differ-
ent longitudinal positions with respect to the po-
lygonal portion of said shaft whereby the for-
ward end of said screw may be returned to its pre-
determined position when wear upon parts of the
locomotive, tender and stoker mechanism causes
the forward end of said screw to be removed from
such predetermined position in said conduit sec-
tion.
HOWARD P. ANDERSON.
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