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Claims. 

This invention relates in general to counter 
balancing mechanism, and more particularly to 
the application of such mechanism to loading 
arms and the like used to deliver fluids, such as 
petroleum products, to portable containers or 
receptacles, Such as tank truckS. 
Such loading arms mormally weigh, upwards of 

125 pounds and must be so mounted as to permit 
Of Wertical mowement to raise them out of the 
way when mCt in u Se, and limited horizontal 
movement to allow the outleti thereof to be located 
at, the exact position of any One of a plurality 
of adjacent receptacle openingS. 

HeretOfOre, Stch loading arms have only been 
l5 partially balanced in their vertical movements 

10 

by means Of a constant Weight connected thereto , 
by a chain or cable ower one or more pulleys. 
Such an arrangement haS prOwen to be unsatis 
factory for SeWeral rea, SonS. 
AS the loading arm iS SWung in a WertiCal plane, 

itS effective Weight at the point of attachment 
thereto of the balancing means will vary great 
ly, depending upon the particular position as 
Sumed thereby. This effective weight will be the 

25 least at the uppermost position of the arm, and 
the most when the arm is in the horizontal posi 
tion normally employed while actually loading. 
The change im waltue of the effective weight be 
tween these two positions is mot, however, direct 

30 Illy proportional to the change in the angle be 
tween the arm and a Wertical line through its 
piwot point. 

In the prior art devices referred to there is 
no provision ma de for this WariatiOn in effective 

35 weight, with the result that the operator cannot 
handle the loading arm easily. ConSequently the 
vertical travel to operating position is limited, 
and only a relattiwelly short vertical extension cam 
be used at the outer end of the loading arm be 

40 cause of the u Sual Small size of receiving opening 
employed in the tank or Other reCepta, Cle. 

In addition to this, the weights employed 
generally take up a good deal of space, and if the 
pulleys cannot be placed high enough, the weight 

45 in its downward travel is very liable to injure 
anyone Standing near the loading arm. 
The pulleys employed in the prior art devices, 

because of their fixed position, do not permit of 
uniformly free operation except in a central 

?; f) vertical plane. This also causes the entire load 
ing arm to move horizontally instead of only the 

20 

single Swing joint rewolving, unless the loading ' 
arm be in some manmer restrained or held in 
place. 
Although a horizontal slip pipe is SOmetimes 55 
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employed, they are mot substantial mor easy to 
handle, I and it is extremelly difficult to use a wera . 
tiCal extension at the outer end thereof. Further, 
When loading is dome under pressure, a slip pipe 
Will mot Stay in adjusted position, and will cause 
unmeCeSSary waste in leakage. 
A principal object of the imwention, therefore, 

iS the provision of counterbalancing mechanism, 
for such loading arms, which will obviate the 
SeWeral aboWe-noted objectionable features of the 
prior art dewices. 
A further important object of the invention is 

the provision of mechanism, which will Substan 
tially perfectly counterbalance Such a loading 
ar'm in any Of its Wertically adjustable positions, 
requiring the application of only a very small 
force to mowe the loading arm in either direction 
from any given position. 
Another important object of the invention is to 

SO mOunt Such a, COuinterbalancing mechanism 
that it Will haWe a uniform effect in any one of a 
plurality Of Wertical planes Within limits as de 
fimed by the u Sual amount of lateral movement, 
allOWed Such a, loading arm in a hOrizontal plane. 
Another important object of the invention is 

the provision of Such counterbalancing mecha 
nism for a loading arm so that a relatively long . 
Wertical extension may be employed at the outer 
end of the arm, which Will extendi substantially 
to the bottom of the receiving tank, despite the 
uSual Small opening therein, to appreciably limit 
vapor loSS during loading. 
Numerous other objects and advantages of the 

imwention Will be apparent, as it is better umder 
stood from the following description, which, taken 
in connection with the accompanying drawings, 
discloses a preferred embodiment thereof. 

In the drawings, 
Figtre 1 is a Side elevational Wiew of a device 

embodying my inwention; 
Fig. 2 is an enlarged plan wiew, partly in sec 

tion, taken Substantially on the line 2-2 of 
Fig. 1 ; 

Fig. 3 is an enlarged detail fromt relevational 
wiew as indicated by the line 3-3 of Fig. 1; 

Fig. 4 is a, detail view, partly in section, of the 
lower swivell support of the counterbalancing 
mechanism of Fig. 1; - 

Fig. 5 is a slide elevational view of a modified 
form of my imwention; 

Fig. 6 is an enlarged plan Wiew of the motor 
spiring and sheawe of Fig. 5; 

Fig. 7 is a, plan Wiew of the double Swing joint 
of Figs. 1, 5 and 9; 
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4 
ment insures against the Supporting cable jam 
ming or leaving the guide pulley 8 , and allOWS 
the loading arm to be swung laterally aS de 
Sired. 

In the mechanism of Fig. 9, after paSsing over 
the guide pulley 8 , the cable AAA is wound around 
and secured at its upper end to a drum 84. The 
drum 84 may be plain or it may be similar to the 
drum 45 of FigS. 1 to 3, and like the latter is ro 
tatably mounted on a Stationary post 85. The 
post 85, like post 33, is rigidly secured im any 
suitable mammer, as at 86, to the Stationary 
framework 32, so that the periphery of the drum 
84 on the cable receiving side will be in alime 
ment with the vertical plane containing the cable 
44 when the loading arm is in its central position. 
A torsion spring 97, similar to Spring 47, is rigidly 
secured at its upper end to the drum 84 and at 
its lower end to the stationary post 35. 

It will be apparent that the sprimg 87 and 
drum 84 comprise a, weight compensating mecha 
nism like that previously described and illustrated 
in Fig. 1. 

Similarly the weight compensating mechaniSm 
of Fig. 10, comprisimg a sheawe or pulley 38 and 
an associated motor spring 89, which is rigidly 
Secured in any desired manner to the Stationary 
framework 32, operates in an identical manner 
to the sheave 5 and motor Spring 53 of Fig. 5. 

In the mechaniSms of FigS. 1 and 12, after 
passing over the guide pulley 8, the cable 44 is 
wound around and Secured at its end to a drum 9 
which is rigidly secured to a Shaft 92. The shaft 
92 is rota tably mounted in a, Suitable bearing 
member 93 which may be supported by the frame 
work 32 in any desired manner (not shown) . 
Rigidly secured to the shaft 92, preferably on the 
opposite Side of the bearing member 93 from 
the drum 9 , is a variable radius arm drum 94. A 
cable 95 wound upon Said drum 94 has one end 
Secured thereto, and the other end iS fasterned to 
a. I weight 96. 
The drum 9 may also have a, wariable radius 

arm and the wariable radius thereof and of the 
drum S4 is Such as to cause the wariable load pull 
required to be applied to the loading arm 2 
through the cable A although the weight 96 is 
Constant. M. 

In the device of Fig. 13, the cable 44 passes 
first over the guide pulley 8 and them around a, 
Second pulley fi f and has its end anchored, a S 
at 1992, to the stationary framework 32. The 
pulley | 9 is pivotally connected by means of a, 
yoke member 03 to one end of a tie-rod fl 94, the 
other end of which is secured to a collar member 
05. One end of a suitable coil spiring fl 0 8 is 

fastenned to the collar | 05 and its other end is Se 
cured to a, similar collar A fi which is anchored 
by means of a connecting member f 98 to the 
framework 32. 
The Spring 6 will exert the variable load pull 

required, in the same manmer as the spiring Tl I of 
Fig. 3, in order to properly counterbalance the 
loading arm 2 f in any of its various positions. The 
additional idler pulley | 0 4 is provided to reduce 
by one-half the travel of the Joading arm 3 and 
cable 44 as applied to the Spring 6. 

It is thought that the imaventiom and many of 
itS attendant adWaritages wil be understood from 
the foregoing description, and it will be ap 
parent that warious changes may be made in the 
form, construction and arrangement of the partS 
without departing from the Spirit and Scope of 
the invention or sacrificing all of its material ad 
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vantages, the form, hereimbefore described being 
merely a preferred embodiment thereof. 

I Claim: 
1. The combination of a stationary supporting 

structure, a, loading arm mounted thereon for 
vertical movement, a drum revolvably mounted 
on Said structure, a, cable secured at one end tO 
said loading arm, and at the other end to said 
drum, and adapted to be wound thereon, and a 
torsion Spring rigidly secured at .. one end to Said 
structure and at the other end to said drum, 
whereby the changing effective weight of said 
loading arm applied upon Said cable as it is mowed 
vertically will be prOperly balanced by the chang 
ing force exerted by said spring as the drum is 
Irewolved by Said Cable. 

2. The combination of a stationary supporting 
Structure, a, Cading arm mounted thereon for 
mOWement in a Wertical plame, a drum rewolvably 
mounted On Said Structure, a, cable secured at one 
end tO Said loading arm and at the other end to 
Said drum and adapted to be wound thereon, and 
a, tOrSion Spring rigidly secured at one end to said 
Structure and at the other end to said drum, said 
drum hawing a variable radius arm, whereby the 
Wariable effective Weight of said loading arm willi 
be prOperly counterbalanced by the force exerted 
by Said Spring as Said arm is moved in said ver 
tical plane. 

3. The combination of a stationary supporting 
Structure, a, loading arm pivotally mounted on 
Said Structure for wertical and lateral movement 
Irelative thereto, I a, supporting frame mounted 
for laterali movement on said structure, a guide 
pulley revolvably mounted on said frame, a drum 
revolvably mounted on said structure, a cable 
Secured at one end to said arm, passing over 
Said pulley and Secured at the other end to said 
drum, and a torsion Spring secured at one end to 
Saidi Structure and at the other end to said drum 
for Winding said cable on said drum and properly 
Counterbalancing the changing effective weight 
Of Said arm , on Said cable in its vertical move 
ments, Said guide pulley insuring alignment of 
Said Cable between Said arm and said drum in 
any laterally adjusted position of said arm, there 
by enabling uniform counterbalancing of said 
arm in any of its laterally adjusted positions to 
allOW Said arm to stay in any such pOSitiOn. 

4. The combination of a stationary SuppOrting 
Structure, a loading arm pivotally mounted on 
SB:idi Structure for vertical and lateral movement 
relative thereto, a Supporting frame mounted for 
lateral movement on said structure, a guide pulley 
feWOlivably mounted on said frame, a variable 
radius arm drum revolvably mounted on said 
Structure, a cable Secured at one end to said arm, l 
P8SSiig * OVer' Said pulley and secured at the other 
end to Said drum, and a torsion spring secured at 
One eind to Said Structure and at the other end 
to Said drum for winding said cable on said drum 
and prOperly counterbalancing the variable effec 
tiVe Weight of said arm in its vertical movements, 
Said guide pulley being axially slidable to insure 
alimement of Said arm and cable with the variable 
l'a?iitiiS arm Of Said drum, and with said frame, in 
Suring freedom of vertical operation of said arm 
in any of itS laterally adjusted positions while 
allowing Said arm to Stay in any such position. 

5. The combination of a stationary supporting 
Structure, a, loading arm pivottally mounted on 
Said structure for vertical and lateral move 
ment relative thereto, a motor spiring piv 
ottally mounted on Said Structure for laterali 
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Connected to said motor Spring, and a, cable con 
mected to Said member and said loading arm, 
whereby said arm will be maintained im static 
balance in any of its adjusted positions. 

6. The combination of a stationary Supporting 
Structure, a, loading arm pivotally mounted on 
Said Structure for wertical and lateral mowement 
relative thereto, a guide pulley pivotaly mount 
ed on Said Structure, a, shaft rota tably mounted on 
Said Structure, a drum rigidly secured to said 
Shaft, a cable Secured at one end to said drum and 
paSSing OWerr Said guide pUlley and Secured att jitS 
Other end to Said arm, a Second drum rigidly se 
Cured to Said Shaft, a second cable secured at one 
end to and Wound around said second drum and 
hawing a weight attached to the free end there 
of, one Or both of said drums having a variable 

55 
radius arm, whereby said loading arm will be 
maintained im static balance in any of its adjusted 
positionS. 

7. The combination of a Stati Omary Support 
img structure, a loading arm piWOttally mounted 
on Said Structure for Wertical and lateral mowe 
ment relative thereto, a guide pulley pivotally 
mounted On Said Structure, a coil Spring fa Stenned 
at one end to Said Structure, a, Second pulley piw 
ostally connected to the other end of said Spring, 
and a, cable Secured at One end to Said loading 
arin, paSSing Ower Said firSt pulley and around 
Said SecOmid pulley, and Secured at the other end 
tO Said Stii'tl CtUre, Whereby Said loading arm 
Will be maintained in Static balance in any of its 
adjuSted positions. 

JOHN E. MCKEE. 
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