Feb. 28, 1939. W. T. HANNA | ' 2,148,461
' ~ REGULATING MECHANISM FOR LOCOMOTIVE STOKER ENGINES

Filed Jan. £, 1935 ' 3 Sheets-Sheet 1

18

\ \
_ \
) i |
= Nl KW
. 62 ©
E .
2 s
BV
N\ 1}}-.;1
A N ST
A it
7\ %% —
_ AR N
: A\ e
— !E A
. Z\ 7
1 R /
!§ y
1} ,
\ /!
1 N vid
’ =
/
/]
/
/
/]
4
f
/

)
o e -~ ‘ -
| o
. .l ‘ W NN TI LS E T ETEN TN

, | . ettty ¥ ¥ & o
< ' S
| - ,;,.rff ’I’ﬂi l E‘ R ST LML LA L AR LA MR RRY ' '
T P y . ' . .
_F’ ’.’;‘,fff’ E\\ e ‘ | |
g .
ittitt‘ti““titi“ . | | |
TS _ - |
AN . (\Q | - INVENTOR
T B

fg?,'(ééam 7. Hanna

ATTORNEYS




Feb. 28,1939. w7 Hanna 12,148,461

REGULATING MECHANISM FOR LOCOMOTIVE STOKER ENGINES

Filed Jen! 5, 1936 =~ 3 Sheets-Sheet 2

'  INVENTOR.
Welliarm 77 Hanna

B . .
' ééiéa*kj,,liibiﬁ;é;FKngﬂwﬂe_
. ATTORNEY'S




- Feb. 28, 1939. N W. T. HANNA 2,148,461 '
- “‘ REGULATING MECHANISM FOR LOCOMOTIVE STOKER ENGINES

Filéd Jan. 5, 1935 3 Sheets-Sheet 3

3
- . . : 6 |
49 3T o\ o\u\u\n\ o .#" d < ._ -
- 42 Ffﬂh“i{}:;v ﬁ? ﬁ 1 <5 o |
A _iﬂ_!%§§//”/ >N N~33 _ INVENTOR
4577y 55 T | Wiltiam T. Hanna
49 [ 46 \53 24 BV, " g
. Y - | ﬁ/&»ﬂ, M Y-aQ(,w«.e

ATTORNEYS -




- Patented Feb.’ 28, 1939

UNITED STATES

2,148,461

PATENT OFFICE

2,148,461

| REGULATIN G MECHANISM FOR LOCOMO-
| - TIVE STOKER ENGINES

lelmm Thempson HELI!II&, Cincinnati, Ohio
Appheatmn Jamlary 5, 1935, SEI‘I&I No. 496

10 Cla,lms

- This invention pertains to control meehamsm

?for engines, for example, of the type driven by the

flow and expansion of a fluid, and more pe,rtmu-

_-larly to control meehanlsm for an engme drlwng :

a stoker.,
In the present embedlment chosen to 111uetrate

- -:'the invention, the control is applied to a steam

~_‘engine driving g loeemotwe stoker.
- Usual demands are made on an engine used for

15

pieces of stone, iron, wood, etc.

this purpose because of facters such as contmually
varying conditions of short duration superim-
posed on varying conditions of longer duration.

Locomotives are generally stoked with “run-ef-

mine” coal consisting of lumps of various sizes,
The lumps flow

from the locomotive tender into a. hopper where
: they are crushed by a crusher driven by the en-

~ ‘gine.
- mechanism (driven by the engine) to the locomo-

20

25

- the demand on the stoker engine.

‘Thence the crushed fuel is conveyed by

tive fire~-box where it is dlstrlbuted over the

ﬁre-—bed | |
- Usually, while a locometwe is meklng a “run”
~there are parts of the “run” where for a consid-

erable period of time the load demand on the

locomotive is approximately constant although it

may be different for each part. During this peri-
od the fuel demand is also constant and so is
Consequently,

“control mechanism which can readily and accu-

rately move the necessary parts agalnst friction
and inertia, to supply the stoker engine with the
a,meunt of steam comparable to the then exist-

'lng demand on the locomotive is deswable

“In the present embodiment one part of the
control meehamsm is capable of fine manual ad-

~Justment, with accuracy and ease, to move: fric-

~ tionally held, relatwely heavy parts to the proper
- position, and is designed to remain so set until

4o

. conditions change, when it is again readily ad-
justable to a new position.: And this is accom-

-~ plished smoothly without ever—e,dmstments which

-might raise the fuel ﬂow above or 1educe it below

N that desired.

45

| I such a fine ed:uustment is net readily ob-.
tameble the fireman in charge will be called upon -
to execute a tedmus ma,mpulatmn of the centrol

) meehamsm to arrive at the desired point of ad-

justment.
- with his other duties.

50

o Juetment and cause a fuel waste.

But over such a period of uniform fuel demand

I 'an exceptionally large lump, or foreign materials,

~such as rocks, pieces of iron, ete., in the coal may

slow up or stop the crusher and stoker, &nd to

Many un-

This consumes time and interferes
‘Indeed, in some instances-
‘he may be forced to leave the centrel out of ad-

(Cl. 121—-—-138)

clear the etoker‘ of these obstructions the full
capacity of the driving engine should be avail-
able immediately. Then once the obstructions
are overcome, the previously existing setting and

| cendztmns should be immediately re-established. 5
If this rapid adjustment is not &vallable the en-
- gine and stoker may be stepped before sufficient

pressure is supplied to the engine to clear the ob-
struction; and then when it is eleared there may

“be a sudden oversupply of fuel to the firebox, 10 '_
'causmg smoke and loss of fuel before the engme

1s throttled to the desired adjustment.
- The mechanism of the present. embechment is

'.eapable of this rapid adjustment and readmst-—

ment. Indeed it is an object of the present in- 14
vention to provide a control mechanism which
meets these desirable conditions of operation.
Gther objects will be in part obvmus and in pa,rt
peointed out hereinafter. -

The invention sccordingly censmts in the fea- 20)

‘tures of construction, combinations of elements,

and arrangements of parts as Wlll be exemplified

~in the structure to be hereinafter described and
in the scope of the application Whmh will be 111--
dicated in the fellewmg claims., | 285

In  the accompanymg drawings, 11:1 Whlcl‘l is
shown one of the various possﬂ:ﬂe embodlments of
this invention; | I

Fligure 1 shows partly in elevatlon and partly
in vertical longltu_dmal section a locomotive stok~ - 30

‘er mechanism, an engine for driving the stoker

and engine . centrol meehanzsm embodylng the
present mventmn | |

- Figure 2 is an enle,lged view of the eontrol

mechanism, all the parts bemg shown in neutral 35

| position;

- Pigure 3 is a rear elevatlon of the eontrol
Mmechanism of Flgure 2
Figure 4 is g detaaled elevetlon of the control

mechanism with the fine adjustment mechanism 4¢ |

moved with the valve to an intermediate forward-
speed position, and the release mechamsm in neu~
tral position;

- Figure b is a view 51m1lar to Fzgure 4 but show- --
ing the release meehanlsm moved to extreme for- 45

| Ward-speed position.

Figure 6 is a detail shewmg the fine adJustment

mechanism in neutral position but the release
-meehemem moved to extreme reverse position:

- Figure 7 is a detail showing the fine ad;lustment 50
mechanism in full forward ~speed position but the .
release mechanism in full reverse-speed position:

Figure 8 is a detail showing the fine adjustment -

'meeha,msm in neutral position but - the release -
_mechamsm In full speed forward; . S BB
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mands on the engine.

2

Figure 9 is a horizontal section taken on line
9—9 of Figure 2; and

Figure 10 is the horizontal section taken on the
line 10—10 of Figure 2.

Corresponding reference characters refer to
corresponding parts throughout the several views
of the drawings.

Turning now to the left side of Figure 1 of the
drawings, a locomotive stoker such as might be
run by an engine controlled by my invention is
illustrated as attached to a back head 10 of a
locomotive having a firing opening (2. Com-
municating with firing opening 12 is a housing
13 of the stoker provided with mechanism for
distributing over the fire-box fuel flowing through
the housing. The housing (3 is supplied with
fuel by a suitable conduit 14 and screw conveyer
{5, communicating with a hopper 16 mounted
beneath floor 1T of the locomotive tender. The
hopper 16 also has a screw conveyer 18 and
crushing mechanism (9 for crushing fuel prior to
its passage to conduit (4. An engine generally
indicated at 20, and described in detail in my

Patent No. 1,969,265, drives the various moving

parts of the stoker through suitable connections.
Rotation of screw conveyers (8 and 15 causes fuel
to move from the tender through hopper 16, past
the crusher 19, through the conduit 14, and into
the housing 13, whence it goes to the fire-box.
As above mentloned fuel usually used for loco-
motives comprises ‘“run-of-mine” coal con-
taining lumps of various sizes, the crushing of
which causes momentary increased power de-
Except when a general
congestion results caused by extremely large
Ilumps or foreign material, an especially desighed
throttling valve, shown covered by a housing and
zenerally indicated at 21, varies the power output
of the engine to maintain a substantially con-
stant operation of the engine at any desired speed
regardless of small variations in the power de-

‘mand. This throttling valve, as described fully

in my said Patent No. 1,969,265, meefs the vary-
ing power demand and maintains the desired op-
eration of the motor by a novel arrangement for
throttling the intake and exhaust steam flowing
to and from the stoker engine.

For accomplishing a fine adjustment of this

valve as desired against the usual relatively high

starting friction, or for moving it quickly to full
forward or reverse positions when the occasion
demands, T have shown for purposes of illustrat-
ing my invention control mechanism generally
indicated at 22. This control mechanism will
now be described in detail.

Referring to Figures 1 and 2, mounted above
the engine cylinders and the gear mechahnism
is an upwardly projecting support generally indi-
cated at 24, and provided, as shown at the right
side of Figures 2, 9 and 10, with a bearing support
25 in which is rotatably mounted a shaft 26 form-
ing part of a bell crank arrangement. Secured
as by a key to the far end of shaft 26 is a crank
21 bifurcated at its lower end to form yoke
arms 28 which receive a pin 29 preferably mount-
ed between arms of a yoke bar 30 preferably
secured as by nut and screw to rod 3{ extending
from the throttling valve 21. Thus, rotation of
shaft 26 produces through this pinh and yoke
connection a horizontal reciprocation of the
throttling valve. Other types of mechanical con-
nection may, of course, be used.

Secured to the end of shaft 26 opposite crank
21 is a second crank 33 forming the last member

of a bell crank arrangement comprising cranks

the support 24.

position, 1. e.,

2,148,461

33 and 27, and shaft 26. The support 24 previ-
ously described is preferably cut away and hent
ot the base to leave ample space for the movement
of crank 33. This crank is preferably bifurcated
at its free end to form yoke arms 34 between
which is pivotally mounted, as by means of a pin
36, an internally threaded nut 31. This nut re-
ceives a threaded portion 38 of an operating lever
3§ having at its upper end a handle 40 preferably
extending above the floor of the locomotive and

to a point conveniently accessible to the fireman’s

seat. The lower end of lever 38 is releasably
secured to the base or support 24 in such a man-
ner that the lever may be freely turned about its
longitudinal axis by the handle 4& {o thread the
nut 37 up or down threaded portion 38 of the
lever 39, thereby bodily moving the nut and piv-
oting the bell crank arrangement about shaft 26.
This movement of the nut and bell crank pro-
duced by turning the lever 29, shifts the horizon-
tal position of valve 2¢. With this control mech-
anism it is possible to execute a fine adjustment
of the valve. For purposes of description this
fine adjustment mechanism will be hereinafter
referred to as the micro-adjustable mechanism,

The lower end of lever 39 is releasably secured
to support 24 by a cubical block 4! (Figures 2
and 10) bored to receive in a loose fit a reduced
portion 42 on the lower end of lever 39. The
block 41 is held in position on lever 39 by means
of a nut and washer 43.

Referring again to the support 24, the upward-
ly extending portion opposite the bearing 295 is
bifurcated and provided with yoke arms 4% con-
structed to receive between them, in a sliding fit,
the block 41. To limit the movement of the block
41 between the voke arms, each arm has an elon-
gated slot 46 and a hollow recess notch 41, pref-
erably perpendicular to the elongated slot. For
registering with these slots, block 41 has side-
wardly extending detents 49. These detents slide
in the slots 46. It is thus seen that the movement
of the lower end of the lever 39 is limited by the
movement of block 41, but that the lever may be
freely rotated about ifs longitudinal axis or

pivoted about an axis formed by the pin 36.

However, the end of the lever 39 is normally re-
leasably secured in one position with respect to
This position is the one assumed
when the detents 49 are in the recess notches 41.

The detents 49 are held in the recesses 471 (Fig-
ure 4) by compression springs %1, mounted over
guide rods 53 preferably rotatably attached to the
detents, Figure 10, by collars 54 to which the rods
are suitably rigidly attached. The other ends of
the rods slide through holes provided in oppo-
site sides of a pin 55 mounted in a suitable hole
in support 24.

The secured end of manipulating lever 39, how-
ever, may be released by pushing handle 40 and
the lever forwardly pivoting it about pin 36 in
crank 33, to compress springs 51 and release or
disengage the detents 49 from the locked position
in the recesses 47. With the detents free of the
recesses 471, lever 39 may be bodily pulled up to
move the throttling valve into full reverse posi-
tion (Figures 6 and 7), or may be pushed down to
move the throttling valve into maximum forward
position (Pigures b and &).

Referring to Figures 1 and 2, the throttling
control mechanism valve 22 is shown in neutral
it is completely shutting oiff the
steam to the engine. The nut 37 is threaded
to the top of the threads 38. Now 1o open the
valve to supply steam to cause the engine fto
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-move ahead, the valve is moved to the right as

- viewed in these figures. As it is moved farther
from neutral position, the steam supplied to the
~engine ‘Is increased and the engine speed is in-
~creased to the desired point. . The valve is thus
moved, against the friction of the packings, etc.,

by the micro-adjustable ‘mechanism, i. e., by

~turning handle 48 in s counter-clockwise man-

| -ner.. This causes nut 31 (Figure 4) to thread

10"

15

down the lever 39, the reduced end 42 turning
‘freely in the block 4{, now locked with the lever
-39, by detents 49 in their respective recesses. As
-the nut threads down, it carries the crank. 233,
- which rotates shaft 26 and crank 21 in a counter-
-clockwise manner and forces valve 21 o the
right. - The high mechanical advantage obtained
“between the nut 3T and lever 88, and the long

.crank arm 33 -and short arms 27, ‘enables the

o operator to set the valve to a fine:adjustment.
20 jus

| -described, the stoker is slowed or stopped by a
‘momentary congestion, the operator has only to

If now after the parts have been adjusted as

" ‘grasp handle 40, push it forward pivoting lever

25

39 about 'pivot”:SE to release the lower end of the
lever. Then (Fligure 5) by pushing down ne may
-.move the lever down and place the valve in full

~--speed forward position for as long as is desired.
It is noted that the detents do not move to the

30

lowermost end of slot 46 when the mechanism is
in . this pesition of adjustment (. e., with the
“mmicro-adjustable mechanism set in an opened

“position) because the nut 37 has already been

~moved part way about pin.26-in support 24, and -
the remaining movement to put valve 22 in full
speed forward would not take the detents to the
base of the slots. . In Figure 8 the mechanism is
~shown in full speed ferward with the micro-
adjustable mechanism in neutral position. Note
-that now the detents are at the base of the slots
‘which are made sufficiently .deep to permit of this
full speed forward position from neutral position.

} I:f;:-]_ﬁ

()

- "Returning now to the adjustment shown in

Figure 2, or for the adjustment shown in Figure
"4, if it is desired, the operator may release the
- mechanism to move it to full speed reverse as

shown in Figure 6. Note here that the detents do

‘not rise to the top of the slots because the nut 37

tlon does not have to be raised as much as when

starting from neutral or half speed forward posi-

starting from full speed forward position. Fig-

- ure 7 shows the reverse position when the micro-

adjustment.is set for full speed forward.

. up or pushing down on the lever 39, as the case

80

85

departing fro

 After the parts have been thus released for
the emergency they are immediately reset to

normal locked position of adjustment by pulling

may be. - -.

~ As various embddiménts might be made of this
invention, and as various changes might be made

in the construction herein described, all without
1 the scope of the invention, it is
to be understood that all matter herein set forth

~ or shown in the accompanying drawings is to be
~Interpreted as illustrative and not in s limiting
sense. R e

I claim:

- 1. In an engine control for a iocomotive stoker,
- in combination, a steam engine,l and a throttle

- valve controlling the rate of supply of Steam to

70 '

- speed ahead, full speed reverse, and to interme-

diate forward positions, manually operable mi-

the engine movable to exireme positions of full

- cro-adjustable valve operating means for effect-

5

ing fine adjustments of said valve in said inter-
‘mediate forward positions, and manually oper-

3

“able valve operating release mechanism operating
from a normally locked position to move quickly
the valve to either of its extreme positions to
place the engine in full speed forward or full -

speed reverse as the emergency may require and

‘thus manually operative to return automatically
‘the valve to the position determined by the mi-
~-cro-adjustable means setting existing before the
-manually operable release mechanism was op-
eraced. R

a throttle valve controlling the supply of steam

‘to the engine and movable to extreme positions
-of fuli speed forward and full. speed.reverse and
to . intermediate forward positions, manually

operable micro-adjustable valve operating means
for-effecting fine adjustments of said valve in
sald intermediate forward positions and manu- |

-2lly operable. valve operating means superim-
“posed on sald micro-adjustable means operative
from g neutral position to move freely the valve

to either of its extreme positions Jindependently

of said micro-adjustable means without disturb-

ing the adjustment of said micro-adjustable

means’ upon return- of said manually operable
superimposed means to its neutral position.

- 8. In an engine control system for a locomo-
tive stoker, in combination, an engine for driv-
ing said stoker, and a throttle valve controlling-
the. application -of power.to the engine, man-
‘ually operable means for positioning said valve
comprising a manually operable lever, a bell
crank one end of which is mechanically con-
nected to said throttle valve, and the other end
—of which s adjustably secured by a threaded

~ 2. In an-engine control for.a locomotive stoker,
‘In combination, an engine ‘for driving the stoker,

15

20

2D

30

‘30 |

engagement to the lever intermediate its ends,

~whereby rotation of said lever adjusts the rela-
~tionship between said lever and bell erank and
changes the position of the throttle valve, and

40

means for securing said lever against axial move- -

ment during the adjustment of said threaded en-
‘gagement but releasable to free the lever to move
‘the bell crank through the threaded adjustment

45

but independently of the threaded adjustment,..

4. In an engine control system for a Iloco-
motive stoker, in combination, an engine for
driving said stoker, a throttling valve control-
ling the application of power to the engine, man-
ually operable means for positioning said valve
comprising a manually operable lever, a bell
crank system mechanically connected at one

end to said throttling valve, adjustable means

having a high mechanical advantage connecting

~the other end of said bell crank to said manually

operable lever, said adjustable means being op-

60

55

erable by said lever to adjust the position of

said bell crank with respect to said lever to

change the position of said throttling valve, and

means for releasably securing said lever againsy
movement other than that necessary for the op-
eration of said adjustable connecting means but

60

being releasable to free said lever to move said

bell crank and adjustable connecting means as a,
unit independently of movement effected by ad-

~ Justment of said adjustable means. 5 |
. 0. In an engine control system for a locomo-
tive stoker, in combination, an engine for driv-
ing said stoker, a throttling valve controlling the

70.._.

application of power to the engine, manually op-

85

erable means for positioning said valve compris-

ing a manually operable lever, a bell crank sys-.
_tem mechanically connected at one end to said
throttling valve, adjustable means having a high

mechanical advantage connecting the other end

5
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of said bell crank to said manually operable lever,

said adjustable means being operable to adjust
the position of said bell crank with respect to
said lever to change the position of said throt-
tling valve, and emergency release mechanism
for moving said bell crank and adjustable con-
necting means as a unit independently of the
operation of said adjustable means to adjust
the position of the bell crank with respect to
the lever.

6. In an engine control system for a locomo-
tive stoker driving engine, in combination, a
control valve for controlling the steam to said en-
gine, & lever pivoted to a framework support and
having pivotal connection with mechanism op-
erating said valve, a manually operable lever
for adjusting the position of said first named
lever, said second named lever being pivotally
mounted on and having an adjustable threaded
connection with respect to said first named lever,
means on said manually operable lever normally
engaging a notch provided in the framework
support but releasable from said notch to slide

in a slot also provided in said framework and ex-

tending from both sides of said notch.
7. In an engine control system for a locomo-

tive stoker driving engine, in combination, a
control valve for controlling the steam to said
engine, a first lever pivotally connected with
mechanism for operating said valve, a manually
operable lever having an adjustable threaded
connection with said first lever, means on said
manually operable lever normally engaging a
notch provided in a framework support but mov-
able from said notch to slide in a slot also pro-
vided in said framework and extending from
hoth sides of said notch, and means for relatively
supporting said first lever and said manually op-
erable lever with respect to said framework so
that both adjustment of the threaded connec-
tion between said manually operable lever and
said first lever and movement of said manually
operable lever with respect to said slot moves

said valve.
8. In an engme control system for a locomo-

2,148,461

tive stoker driving engine, in combination, a con-
trol valve for controlling the steam to said en-
gine, a lever pivoted to a framéwork support and
having pivotal connection with mechanism op-

erating said valve, a manually operable lever for

adjusting the position of said first named lever,
a sleeve pivoted on said first named lever, said
manually operable lever being threaded into said

sleeve, and means on said manually operable le-
ver normally engaging a notch provided in the

framework support but releasable from said
notch to slide in a slot also provided in said
framework and extending from both sides of
said notch. -

9, In an engine control system for a Iloco-
motive stoker driving engine, in combination,
a control valve for controlling the steam to said
engine, a lever pivoted to a framework support
and having pivotal connection with mechanism
operating said valve, a manually operable lever
for adjusting the position of said first named
lever, a sleeve pivoted on said first named lever,
said manually operable lever being threaded into
said sleeve, means on said manually operable
lever normally engaging a notch provided in the
framework support but releasable from said
notch to slide in a slot also provided in said
framework and extending from both sides of
said notch, and spring means for resiliently
holding said means in said notch against acci-
dental movement therefrom.

10. In an engine control for a locomotive
stoker, in combination, a steam engine, a throt-
tle valve controlling the supply of steam to the
engine, manually operable adjustable means for
effecting fine adjustments of said valve, and
manually operable release mechanism operating
from a neutral position to move the valve quick-
ly to extreme positions and then manually oper-

ative to return automatically the valve to the

position determined by the adjustable means set-
ting existing before the manually operable re-
lease mechanism was operated.

WILLIAM THOMPSON HANNA.
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