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1,232,880,

Application filed October 5, 1914,

To altwhom it may concern :

Be it known that I, Davip MorraTr
Mymrs, a citizen of the United States, re-
siding in the city, county, and State of
New York, have invented certain new and
useful Improvements in Weighing-Shovels,
of which the following is a specification.

The object of this mvention is to enable
the production of a shovel which is capa-
ble of weighirg and totaling the amount
shoveled with a substantial degree of ac-
curacy. which, while comprising parts rela-
tively movable in a vertical sense against
the tension of a scale spring, is rigid and
structurally firm as to endwise movement
into the heap of coal or the like, which pre-
sents no radical departure in appearance or
manner of handling from ordinary shovels,
and in which the mechanism is housed in a
compact and advantageous manuner within
the handle. Further objects are to prevent
the added load on the shovel pan, due to
the upward heave on the part of the stoker,
causing any additional actuation of the
counting mechanism, and to provide means
whereby the weight of the pan part of the
shovel, unloaded. does not affect this mech-
anism. These and other ends ave attained
by the parts, arrangements and combina-
tions hereinafter described and more par-
ticularly pointed out in the claims. The
preferred construction will now be briefly
described, reference being had to the ac-
companying drawings, in which:

Figure 1 1s a side view of the shovel;

Fig. 2 is a plan view thereof;

Fig. 3 is a fragmentary vertical longitu-
dinal section on an enlarged scale:

Fig. 4 is a cross-section on the line 4—4
of Fig. 3; and

Fig. 5 is a cross-section on the line 3
of Fig. 3;

Fig. 6 is a detail view showing part of the
lost motion connection for eliminating the
tare of the shovel.

The shovel has a handle part 2, which is
a continuouns elongated member or shaft,
preferably of tubular metal construction.
having the shovel pan 3 rigidly connected
or united thereto at the front end. and at
the other end an ordinary, relatively fixed,
rear_hand grip 4. The other part of the
handle comprises a forward grip 5, which
is movable vertically in relation to the han-
dle member 2 and the rear hand grip. The
forward grip is digposed at a point on the

5

Specification of Letters Patent,

Patented July 10, 1917.
Serial No. 865,089.

shaft where the user naturally grasps with
the left, or forward, hand in lifting the load-
ed shovel, and as indicated this location is
comparatively near the pan. In formation
1t is preferably tubular, so that the shaft
2 may pass through it, being sufficiently
larger than the shaft in the vertical di-
mension to permit of the desired vertical
movement. Transversely it may be just
wide enough to accommodate the shaft with
a sliding fit, and at the bottom its rear edge
is curved or ineclined upward, as shown at
6, approximately to the plane of the bot-
tom of the shaft, so that the hand may en-
counter no obstacle in sliding forward to
this grip. The bottom of the shaft within
the forward grip is cut away at 7, to per-
mit the entrance of this portion 5 of the
said grip when the shaft sinks under load,
and also to accommodate parts of the
welghing mechanism, presentlv to be de-
scribed. The top of the shaft is similarly
cut awav., at 8,

Means are provided for guiding the han-
dle parts in relation to each other vertically
and for resisting forces tending to displace
them longitudinally. In the preferred em-
bodiment of the invention illustrated. such
guiding and retaining means consists of
Iinkage pivoted to the forward grip 5 and to
the shaft 2. and extending substantially
lengthwise of the handle so as to constrain
the parts to relative vertical movement
while holding them against relative longi-
tudinal movement. The said linkage is
shown as comprising two links 9 and 10,
having at one end broad pivotal bearings
11 and 12 on longitudinally spaced pins 13
and 14 secured transversely within the top
of the tubular gvip 5, and at their other. or
forward ends, similar bearings on pins 15
and 16 fixed to the shaft 2. In the particu-
lar construction shown the link 10 is hifur-
cated or voke-shaped, in order to accommo-
date other parts about to be deseribed. The
linkage may be arranged so as to secure sub-
stantially a parallelogram of movement. or
this may be varied so that the relative mo-
tion of the parts 2 and 5 is more or less of
a tilting one., parallel movement. however,
being preferred.

The shovel not only weighs the individual
loads but also totals the weights, this being
in fact its more important function. The
weight-registering or indicating means there-
fore includes or comprises a connting mech-
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anism 17, housed -within the hollow-shaft-2;
in rear of the grip 5, its dials being visible
through a glass-covered window in the side
of the shaft. The said counting mechanism
may be and preferably is of usual construc-

tion, comprising two, three or more digit-
wheels: or ‘dials, representing units, tens,:

hundreds, etc., suitably geared and provided

with known transferring devices, all of

which reguires no particular illustration.
The means -for operating the counting

mechanism through relative movement be-:

tween the handle parts 2 and 5 is housed
within these tubular members, and com-
prises means for changing the direction of
movement from vertical to approximately
horizontal and for transmitting this changed
motion lengthwise of the handle to the
counting mechanism. In the simple and
concrete embodiment -illustrated, these  in-
strumentalities comprise primarily a bell-
crank 18, which is fulerumed on one of the
handle parts and has a substantially hori-
zontal-arm 19 to be acted upon by the other
of said parts and a substantially vertical
arm 20 for actuating the. counting mecha-
nism. More specifically, the bell-crank is
shown fulcrumed on .the long handle mem-
ber 2, the pin 16 being advantageously uti-
lized for the purpose. The manner of con-
necting the arm-19 with or causing it to be
acted upon by the grip 5 may be varied;
but preferably a link or pivotal post 21 is
employed, the same being pivoted at its
lower end on a pin 22 carried by a suitable
bracket 23 fixed to the bottom of the grip,

- and its upper end heing pivoted at 24 to the
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said arm of the bell-crank.
ings of the link, preferably the bearing 25
at the lower end, is vertically elongated or
slotted, for a purpose presently to be de-
seribed. :

From the foregoing it will be understood
that when the handle member 2 is forced
dewnward by load relatively to the forward
grip 5, the fulecrum 16 also moves down-
ward with reference to the upper end of the
link 21, which acts like a relatively sta-
tionary abutment, thus rocking the bell-
crank, and causing the lower end of its de-
pending arm 20 to swing rearward of the
handle. . The bell-crank also affords means
for suitably proportioning the motion trans-

mitted to the counting mechanism, in order.

to secure the proper actuation thereof by the
extent of relative movement available be-
tween the handle parts. Thus, its arms are
preferably of unequal length, the depending
arm being the longer, in this way advan-
tageously multiplying the movement.

the counting mechanism by means of a

tocthed bar. 26, or longitudinally -movable

member, which is pivoted or otherwise con-
nected at 27 to the depending arm 20 and

. to the counting mechanism.
movement of the ratchet wheel, and there--

One of the bear- .

Mo--
tion is transmitted. from the bell-crank to-
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extends -rearward to the counting mecha-
nism,--which it actuates by means of its
teeth 28. The construction is such that the
bar operates the counting wheels only on
the-one movement, that is to say, the rear-
ward movement of the bar, this being suit-

ably accomplished by giving the said teeth

a ratchet or inclined formation, to codperate

‘with similar teeth on a ratchet wheel 29,

which is appropriately geared or connected
Retrograde

fore of the counting mechanism, is pre-
vented by a, spring-pressed pawl 30. For-
ward movement of the bar causes its teeth
merely to slide idly over the ratchet wheel;

and. in this operation a spring 31, which-

urges the bar downward into engagement
with the ratchet wheel, yields to permit the
restoring movement. The said spring may
be, as illustrated, a bow spring secured to

the top of the bar and bearing against the .

top of the interior of the handle member 2,
its tension being adjustable by a screw. 34
accessible through a hole 35.

The scale spring 32, which is operatively
interposed between the handle parts and op-
poses their relative movement under load,
may be constructed and arranged in a va-
viety of ways, but in the preferred embodi-
ment shown and claimed herein is of V-
shape and acts expansively upon the pins
16 and 22, which are connected to the han-
dle parts 2 and 5, respectively, and by which
it 1s confined. Preferably the spring nor-
mally brings the top of the grip against the
top of the shaft 2, as shown in the views.

It will now be understood that when a
load is lifted on the shovel pan, the handle
part 2 is lowered relatively to the forward
grip- 5, and that the extent of this move-
ment, because of the scale spring, is propor-
tional to the weight. The motion. is trans-
mitted in changed direction and preferably
multiplied in degree to the counting mechs-
nism, the various elements being properly
proportioned, so that the said mechanism 1s
actuated propertionately to the weight on
the shovel -pan. The shovel pan and the
portion of the weight of the handle member

2 not supported by the hand grasping the

rear. grip- 4 constitute a load on the scale
spring irrespective of the presence of ma-
terial In the pan, and in accordance with

the invention the shovel is adapted- to de-

duct this tare antomatically,-so that the

-counting mechanism registers only the add-
~ed load taken up by the pan.

I find that
this result may be secured in a very simple
and effective manner by providing. for an
appropriate degree of lost motion. at a suit-
able point- in the instrumentalities . which
produce the registering. movement of the
counting mechanism; and it is for this pur-

pose. that the beaving 25 is slofted, as al-

-
e

80

v}
[¢5

90

55

18a

1190

N
(34




(B

)
(W)

20

[
ot

[
[ene]

b
5.

60

1,282,960

ready described, the length of this slot
(which may be determined by an adjustable
set screw 40) representing the amount of
relative movement of the handle parts and
resulting compression of the spring which
arc due to the tare weight. While the spring
is compressed by this initial movement, the
bell-crank 18 is not affected until the link
or post 21 has been lowered sufliciently to
receive golid support on the pin.

When the load has heen discharged from
the pan the handle pavt 2 vises relatively to
the grip 5 to its normal position, shown in
the drawings. In so doing it elevates the
fulerum 16 of the bell-crank, but the link

. 21 connected to the said grip, after the lost

motion 25 is taken up, prevents the outer
end of the arm 19 from rising, and conse-
quently the bell-crank is swung back to nor-
mal position, and by it the bar 26 is re-
tracted.

In use the stoker or person handling the
shovel, grasps the vear grip 4 with one
hand, usually the right, and the shaft 2
with the other hand, at a point in rear of
the forward grip 5, and thrusts the pan into
the heap of material in the usual way. The
part 2 being a contintous member, having
the pan at one end and the rear grip at the
other, the shovel in this operation is as rigid
and steady as one of ordinary construction.
The operator now slides the left hand for-
ward, grasps the forward grip and lifts the
load on the pan. At this time the mecha-
nism is actuated in the manner already de-
scribed and the welght is registered. The
next operation in the mdnmry course 18 to
heave the weight upward preparatory to or
as part of the movement which throws the
load off the pan. This upward throw or
upward component increases the Joad on the
pan, and would cause an excessive and false
actnation of the registering mechanism,
weie not means provided for meeting this
condition. In accordance with the mven-
tion such means are provided, the principle
involved being one of inertia. For this pur-
pose the bar 26 is extended forward of the
bell-crank and weighted as indicated at 33.
Upon upward throw of the shovel this
weight tends to remain behind. and thus
swings the bar about the pivot 27 as a ful-
crum, thereby ralsing its toothed portion
clear of the ratchet 29 of the counting mech-
anism, against the tension of the spring 31.
By this or other suitable inertia means the
operating means ave disconnected from the
counting mechanism duaring upward throw,
so that a false indication is not produced.

While I have deseribed the illustrated
preferred embodiment of the invention in
detail, it will be understood that numerous
chanoes substitutions, additions and omis-
sions may be resorted to without departing
from essentials. The mechanism shown is
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of a simple character, designed to withstan
the rough usage to w ‘hich the implement is
naturally subjected, but this is not to be
taken as an indication that further vefine-
ments or greater complexity of constiuction
may not be adopted if desived. VWhere
terms such as “vertical 7 or “horizontal”
are emploved, it will be understood that
they are used approximately or relatively
rather than absolutely. It 1s to be elearly
understood that the described device noti
only registers the action of lifting a shovel-
ful of material, but also recovds more or
less in exact accordance and proportion fo
the weight of material lifted during cach
of such individual actions.

What is claimed as new is:

1. A weighing shovel comprising a con-
tintous handle member havi ing the shovel
pan at its front end and a relatively fixed
grip at its rear end, a relatively movable
forward grip, and weighing mechanism op-
erable by the velative movement hetween
the handle member and the forward grij

2. A weighing shovel compuising a t\\f‘—
part handle, one part being the haudle
proper having the shovel pan at the front
end and a relatively fixed guip at the rear
end, and the other part being a relatively
movable forward grip, in combination with
weighing mechamism housed within the
handle and operable by relative movement
between the forward grip and the handle
proper.

3. In a weighing shovel, the combination
of a continuous handle member having the
shovel pan at the front end and a velatively
fixed grip at the rear end, a velatively imov-
able forward grip through which the cot-
tinuous handle membey passes, a scale spring
interposed between said handle member and
the forward grip, registering mechanism,
and connections for operating said mecha-
nism by relative vertical movement between
said handle member and forward grip.

4. .\ weighing shovel, comprising a hoel-
low handle member lins ving the shovel pan
at the front end and a velatively fixed grip
at the reav end, a hollow forward grip in-
closing the handle member adjacent the pan,
and spring weighing mechanism housed
partly within the forward 0111) and partly
within the handle member and conneeted
with both, the wall of the handle member
being cut away within the forward grip to
accommodate the mechanism.

3. In a weighing shovel, the combination
of a handle member bearing the 410\0] pan
at its front ond and ]u\mg a relatively
fixed vear grip, a velatively mos (11)10 for-
ward grip, a spring opposing relative verti-
cal movement of said handle member and
forward G‘ii} cou’ltinff mechanism, and
means whereby said nechanism is o perated
by such 1e1at1\re movement.
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6..A weighing shovel comprising a- two-
part handle, one part being a handle mem-
ber bearing the shovel pan at its front end
and being adapted to be gripped by one
hand of the user at a point remote from the
shovel pan, and the other part being a for-
ward grip for the other hand, said forward
grip being movable vertically relatively to
the handle member and its rear grip, in com-
bination with guiding means preventing
relative longitudinal displacement of said
forward grip and handle member, and
spring weighing means housed within the
handle and operable by relative vertical
movement between the handle parts.

7. In a wweighing shovel, a two-part
handle, one part being an elongated mem-
ber bearing the shovel pan at its forward
end and affording a velatively fixed rear
hand grip, and the other part being a rela-
tively movable forward grip, and longitu-
dinal links connecting said handle member
and forward grip to resist longitudinal
stresses while permitting rvelative vertical
movement, In combination with a scale
spring and suitable motion transmitting and
registering mechanism housed within the
handle and operable by relative vertical
movement between the handle parts.

8. In a weighing shovel; a shaft, a shovel
pan rigidly secured to said shaft, a forward
grip, said grip and shaft being movable in
relation to each other, a scale spring oppos-
ing such movenment, registering means car-
vied by said shaft, a member movable longi-
tndinally of the handle for operating said
means, and means whereby relative vertical
movement between the shaft and grip pro-
duces longitudinal movement of said mem-
ber.

9. In a weighing shovel, a handle mem-
ber bearing the shovel pan at its front end
and affording a rear hand grip, a relatively
movable forward grip, a scale spring and a
motion-multiplying and direction-changing
device operatively interposed between said
forward grip and handle member, in combi-
nation with registering means carried by
the handle member, and a longitudinally
movable connection between said device and
registering means.

10. In a weighing shovel, the combination
of a handle member bearing a shovel pan
at its front end and affording a rear hand
grip, a relatively movable forward grip,
guiding means constraining said forward
grip and handle member to relative vertical
movement, a scale spring opposing relative
movement of said parts, a bell-crank oper-
atively interposed between the same, a bar
connected with said bell-crank and movable
thereby longitudinally of the handle, and
registering mechanisin operable by said baxr.

11. In a weighing shovel, the combination
of a handle member bearing a shovel pan

1,232,960

at its front end and affording a rear hand
grip, a relatively movable forward grip,
guiding means constraining said forward
grip and handle member to relative verti-
cal movement, a scale spring opposing rela-
tive: movement cof said parts, a bell-crank
operatively interposed between the same,
counting mechanism carried by the handle
member, and a longitudinal bar connected
with said bell-crank and having means for
operating said counting mechanism by
movement in one direction only.

12. In a weighing shovel, a shaft and for-
ward grip, a scale spring and a bell-crank
operatively interposed between the shaft and
forward grip, in combination with a longi-
tudinally acting connection connected to said
grip, and registering means operable thereby.

18. In a weighing shovel, a shaft and for-
ward grip, sald shaft carrying the shovel
pan, movable relatively to each other under
load, a scale spring opposing such move-
ment, counting mechanism operable thereby,
and means for automatically deducting the
tare of the pan part.

14. In a weighing shovel, two handle parts
adapted for relative vertical movement, one
bearing the shovel pan, a scale spring op-
posing such movement, a registering device,
and an operating connection having lost-
motion means for deducting the tare of the
pan part.

15. In a weighing shovel, two handle
parts comprising a shaft and forward grip,
adapted for relative vertical movement, the
shaft carrying the shovel pan, a scale spring
opposing such movement, a bell-crank ful-
crumed on one of said parts, a link connect-
ing one arm of the bell-crank with the other
handle part, counting mechanism, and a con-
nection between the other arm of the bell-
crank and said mechanism.

16. In a weighing shovel, the combination
with a handle part comprising a member
bearing the shovel pan at its front end and
affording a rear hand grip, a relatively ver-
tically movable handle part affording a for-
ward grip,and a scale spring opposing such
relative movement, of a bell-crank ful-
crumed on one handle part, a pivotal lost-
motion link connecting one arm of the bell-
crank with the other handle part, and count-
ing mechanism connected with the other
arm of the bell-crank.

17. A weighing shovel comprising two rel-
atively vertically movable parts, one bear-
ing the shovel pan, a scale spring opposing
such movement, a registering device, means
for operating said device under relative ver-
tical movement between the parts, and in-
ertia. means for disconnecting the operat-
ing means from the registering device dur-
ing the upward throw of the shovel.

18. A weighingshovel comprising two parts
capable of relative vertical movement, one
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part bearing the shovel pan, a scale spring
opposing said relative movement, counting
mechanism, means including a toothed bar
for operating said counting mechanism, and
a weight arranged to disengage said bar
from the counting mechanism on upward
throw of the shovel.

19. A weighing shovel comprising two
parts capable of relative vertical movement,
one part bearing the shovel pan, a scale
spring opposing said relative movement, a
bell-crank interposed between said parts,
counting mechanism, and a toothed bar piv-
otally connected to said bell-crank to op-
erate said counting mechanism, from which
it is antomatically disconnectible by the ef-
fect of its inertia.

20. A weighing shovel comprising two
parts capable of relative vertical movement,
one part bearing the shovel pan, a scale
spring opposing said relative movement, a
bell-crank interposed between said parts, a
toothed bar pivotally connected to said bell-
crank, counting mechanism, a spring for
vieldingly holding said toothed bar in en-
gagement with the counting mechanism, and
means whereby said bar is disconnected from
the counting mechanism by inertia on up-
ward throw of the shovel.

91. A weighing shovel comprising a shaft
and forward grip capable of relative verti-
cal movement, said shaft carrying the shovel
pan, a scale spring opposing said relative
movement, a bell-crank interposed between
said parts, a toothed bar pivotally connected
to said bell-crank, and counting mechanism

5]

operable by movement in one dirvection of
said toothed bar.

99. In o weighing shovel, the combination
of a handle part comprising an elongated
member bearing the shovel pan at its front
end and affording a velatively fixed rear
hand grip, a handle part affording a for-
ward grip, linkage connecting said handle
parts for relative vertical movement, a scale
spring opposing such movement, a Dbell-
erank fulernmed on one of said parts and
having one arm arranged to be acted on by
the other part, a toothed bar pivotally con-

nected to the other arm of the bell-crank, ;

and counting mechanism operable by move-
nient in one direction of said bar.

23. In a weighing shovel, the combination
of a handle part comprising an elongated
member bearing the shovel pan at its front
end and affording a relatively fixed rear
hand grip, a handle part affording a for-
ward grip movablé vertically relatively to
the other handle part, a V-spring interposed
between the handle parts, means interposed
Letween said varts to transmit movement
lengthwise of the handle, and registering
mechanism in the handle operable by such
transmitted movement.

In testimony whereof, I have signed my
name to this specification, in the presence of
two subseribing witnesses.

DAVID MOTFFATT MYERS

Witnesses:
Eumny N. Hoyer,
Harorp A. STREATOR.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D. C.”
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