
E. MULLEN ETAL 2,664,993 
LOAD CARRIER FOR USE IN OWERHEAD 

TROLLEY CONVEYER SYSTEMS 

Jan. 5, 1954 

2 Sheets-Sheet l Filed May 17, 1947 

****, r 

INVENTORS 
Edward Mullen 

BY Ross Harri 
t 

  

  



Jan. 5, 1954 E. MULLEN ETAL 2,664,993 
LOAD CARRIER FOR USE IN OWERHEAD 

TROLLEY CONVEYER SYSTEMS 
Filed May 17, 1947 2 Sheets-Sheet 2 

SN S. N 

INVENTORS 
Edward Mullen 
oss Harri 

last 277 eawe Y 

  



Patented Jan. 5, 1954 2,664,993 

UNITED STATES PATENT OFFICE 
LOAD CARRIER FOR USE IN OVERHEAD . 

TROLLEY CONVEYER, SYSTEMIS 

Edward Mullen and Ross Harris, Detroit, Mich, 
assignors to Mechanica Handling Systems, Inc., 
Detroit, Mich., a corporation of Michigan 
Application May 17, 1947, Serial No. 748,704 

(C. 98-17) 5 Claims. 
1. 

This invention relates to overhead trolley Con 
veyors and more particularly to conveyor fixtures 
adapted to support a load at points longitudinal 
ly spaced along the conveyor track and to be 
supported by a plurality of trolleys propelled 
along the conveyor track by a chain drive. 

In providing carrying means of this type a 
number of problems are encountered in making 
provision for horizontal and vertical curves in 
the conveyor track especially where each of the 
trolleys which contribute to the Support of a 
single load is propelled by a common drive chain. 
The nature of such problems may be seen by 

referring to a typical case wherein four longi 
tudinally spaced trolleys are used to Support a 
single rigid load, two adjacent trolleys being 
adapted to support each end of the load with a 
plurality of additional trolleys interposed be 
tween the two pairs of load supporting trolleys, 
and all of the trolleys being propelled by a COm 
mon drive chain. If the relative motion of Such 
trolleys be considered independently of any car 
rying means or load attached thereto, the various 
types of movement which must be provided for 
in such carrying means becomes apparent. 
Taking first the case of a horizontal curve in 

the track, as the first of the load Supporting 
trolleys enters such curve, it is necessary that 
such trolley pivot about a vertical axis relative 
to the following trolleys. As the first trolley 
rounds a curve the drive chain Suspended be 
tween the first two trolleys Will form a chord 
cutting across the arc of the curve. Such chord 
line will be defined by the rear pivotal point in 
the chain link which is attached to the first 
trolley bracket and the forward pivotal point in 
the chain. Iink attached to the Second trolley 
bracket. Since Such pivotal points in the re 
spective chain links are usually longitudinally 
spaced from the vertical axis of the trolley 
bracketS. in question, a Second chord line lying 
Outside of the line of the chain intermediate the 
first two trolley brackets will be defined by the 
vertical axes of the trolley brackets. The length 
of Such second chord line will be somewhat 
Shorter than the distance between the Same 
trolleys' axes on the straight section of track 
before entering the curve due to the fact that 
as Soon as the first trolley enters the curve, the 
chain between the first tWO trolleys assumes a 
position other than its most extended position. 
Therefore, if a carrying fixture supported by the 
first two trolleyS Were Such as to define a fixed 
distance between the trolleys, the first trolley 
Would not be free to follow the path of the curve 
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but would tend to be held in a straight position 
by the tension developed in the drive chain. 
Thus, it will be seen that any rigid carrying 

fixture suspended from the first two trolleys 
should include provision for permitting each of 
the trolleys to move closer to each other in 
rounding a horizontal curve as well as to permit 
each trolley to pivot about its vertical axis inde 
pendent of the other trolleys and independent 
of the position of the fixture between the first 
two trolleys. 
As the trolleys continue around the curve, it 

will be seen that a series of short chord lines will 
be formed by the chain extending between ad 
jacent trolley brackets and that a major chord 
line will be defined by the forward and rear end 
of a load Suspended from a point between the 
first two load carrying trolleys and at a Second 
point between the last two load carrying trolleys. 
Since the drive chain attached to each of the 

trolley brackets follows more closely the curved 
path of the conveyor track. than the major chord 
line described above, it is apparent that the sus. 
pension connections at. One end must be free to 
move closer to the Suspension connections at the 
other end while the load is rounding a curve in 
the track by an amount equal to the difference 
in length between that of the major chordline 
mentioned and the length of the chain between 
the points establishing such chord line. It is 
also apparent that during the rounding of Such 
curve, the major chord line will extend in a hori 
ZOntal direction different both from the line 
joining the first two load supporting trolley 
brackets, and that joining the last two load Sup 
porting trolley brackets. Thus, if any rigid form 
Of member is used to divide the load between the 
first two or the last two load Supporting bracketS, 
provision must be made for the pivotal move 
ment of such rigid member about a vertical axis 
relative to the fixture members which more di 
rectly support the load. 

In the case of vertical curves, Similar problems 
are encountered with respect to changes in the 
relative distances between the forward and rear 
end Supporting point as compared to the length 
Of chain between Such points. In addition, in 
order that the individual bracket members may 
be free to aSSume a position normal to the Sur 
face of the track throughout such vertical curve, 
it becomes necessary to provide in the attach 
ment to the load carrying means a connection 
which permits pivotal movement of the individ 
ual brackets about a transverse axis relative to 
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the other brackets as well as to the load carrying 
eans. 
Furthermore, unless the load is to be permit 

ted to Swing freely in a longitudinal path rela 
tive to the load supporting brackets, a rigid form 
of carrying means must be provided which Will 
maintain one end of the load in a Substantially 
fixed position relative to a load supporting 
bracket member associated with Such end. To 
permit the Swinging movement mentioned may 
be objectionable foll a number of reasons in 
cluding possible danger and damage incident 
thereto, inconvenience where it is desired to 
perform certain operations on the load as it is 
being carried, as well aS additional Space Which 
would be required between adjacent loads to 
prevent one load from Swinging into another as 
it started up or down a vertical curve. 
On the other hand, it will be recognized that 

the provision of a rigid structure for preventing 
Such a SWinging motion augments the difficulty in 
providing necessary freedon for the movements 
discussed above. 
The preferred embodiment disclosed herein in 

corporates the necessary freedom of movement 
discussed above while providing a fixed longitudi 
nal position for the load relative to at least one 
of the Supporting trolleys. 
Such embodiment utilizes forward and rear 

carrying fixtures, each of which is Supported by a 
pair of longitudinally spaced trolleys. One of 
these fixtures is held rigid against a longitudinal 
Swinging movement while the other is free to artic 
ulate about transverse axes in a manner per 
mitting it to be brought into and out of engage 
ment with the load as well as to permit its Sup 
porting trolleys to shift their position relative to 
those associated with the first-mentioned fixture. 
In general, it is the object of the present inven 

tion to provide a carrying fixture adapted to sup 
port an elongated rigid load, Such as an autono 
bile body or chassis, from two longitudinally 
spaced points under an overhead conveyor track, 
and to be supported by a plurality of trolleys each 
of which is propelled along the conveyor track 
by a common drive chain. 
More specifically, it is an object of the present 

invention to provide carrying means of this gen 
eral type which will permit 

(a) The pivotal movement of each load Sup 
porting trolley bracket about a vertical axis in 
dependent of the other trolley brackets and of 
the load and load carrying fixture; 

(b) The pivotal movement of each load Sup 
porting trolley bracket in a vertical plane passing 
through the conveyor track relative to the other 
trolley bracketS, load and load carrying fixture; 

(c) Each end of the load to be supported by a 
pair of trolleys through a rigid member extending 
therebetween which is connected to the trolley 
brackets in a manner permitting variation in the 
distance between the vertical axes of such brack 
ets; 

(d) The load to be held in a fixed longitudinal 
position relative to one of said rigid mennbers, the 
other of Said rigid members and supporting trol 
leys associated therewith being free to shift their 
position relative to the first-mentioned rigid men 
ber for varying the distance therebetween; 

(e) The pivotal movement of the rigid men 
bers extending between the pairs of load support 
ing trolleys about vertical axes relative to each 
other and to the load. 
Another object is to provide carrying means in 

Corporating provision for the relative movements 
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4 
outlined above which is simple, economical of 
construction and dependable. 
A further object is to provide a four point Sus 

pensicn for the load wherein two of the points as 
sociated with one pair of Supporting trolleys are 
rotatable about a vertical axis while the other two 
points associated with the other pair of support 
ing trolleys are rotatable about a transverse axis 
in a manner whereby the load may be first at 
tached to the first-mentioned two points and 
thereupon rotated about a vertical axis into align 
ment with the last-mentioned two points, the lat 
ter points thereupon being brought into engage 
ment with the load through their rotation about 
the Inentioned transverse axis. 
Another object is to provide resilient means for 

nolinally retaining the points of Suspension ro 
tatable about a vertical axis in their aligned po 
sition relative to the other two points of suspen 
sion. 
These and other objects will appear more clearly 

from a detailed description of a particular emi 
bodiment of Our invention and by reference to the 
drawings forming a part hereof and wherein: 

Fig. 1 is a side elevation of a double fixture for 
a Single load SUSpended from two pairs of trolleys 
adapted to run along the conveyor track. 

Fig. 2 is an end elevation of the forward fixture 
assembly taken along the line 2-2 of Fig. 1. 

Fig. 3 is an end elevation taken along the line 
3-3 of Fig. 1. 

Fig. 4 is an enlarged Sectional view taken along 
the line 4-4 of Fig. . 

Fig. 5 is an enlarged detailed view taken along 
the line 3-5 of Fig. 1. 

Fig. 6 is an enlarged detailed view taken along 
the line S-S of Fig. 1. 

Referring to Fig. 1 a load, in the present illus 
tration an automobile body, is provided with a pair 
of forward bumper brackets O and a similar pair 
of rear bumper brackets . A forward carrier fix 
ture A and rear carrier fixture B are adapted to 
Supportingly engage Such brackets. The carrier 
assemblies A and B are in turn suspended from 
a pair of forward trolley brackets 2a, 2b and 
rear trolley brackets 3d, 3b which are provided 
With trolley wheels for running along the con 
veyor track 4 Suspended from the framework of 
a building by Suitable means not shown. 
The trolleys, which form no part of the present 

invention, are of the type wherein a pair of op 
posed bracket members are provided with op 
posed trolley wheels for running along either side 
of the lower flange of an I-beam type of con 

5 veyor track. Such bracket members converge at 
their lower ends and are adapted to support 
from Within a center link 5 of a standard key 
Stone or rivetless type of drive chain C. Below 
the center link 5 a yoke member 6 rigidly asso 
ciated with each trolley bracket is adapted to 
be pivotally connected as at 7 with a swivel 
member 8, two of which are utilized in each of 
the carrying assemblies A and B. Each of the 
SWivel members 8 is provided with an annular 
flange 9 adapted to supportingly engage the 
inner Surface of a Wall 20 formed as a part of a 
Support bracket D. The ends 2 and 22 of the 
bracket D are provided with aligned bores for 
accommodating and supporting a longitudinal 
Shaft 23 which extends between adjacent trolley 
brackets 2d., 2b, being supported at either end 
by identical means. 
The members thus far described are utilized 

in both forward and rear carrying fixtures A and 
B, and it is only With respect to the remaining 
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parts of such assemblies that the forward and 
rear assemblies differ. . . . . 
In the forward fixture. A a triangular rigid 

framework is made up of a vertical main tubu 
lar member 24 and horizontal and angular tubul 
lar supporting members 25, 26 respectively welded 
together. This triangular framework is sus 
pended from the shaft 23 by forward and rear 
attaching members 27 and 28, the forward at 
taching member 27 being longitudinally posi 
tioned by a spacer collar 29a and a retaining 
collar 29b. The forward bracket D is pinned to 
the shaft 23 as shown at 30, as is the retaining 
collar 29b indicated at 3. The rear bracket D, 
on the other hand, is free to slide longitudinally 
on the shaft 23 in , a manner permitting the 
bracket members 2a and 12b to move relatively 
closer ... to each other: as required in passing 
through a horizontal or vertical curve. The at 
taching members 27 and 28 are not secured 
against pivotal movement about the shaft 23, and 
each of the support brackets D is accordingly free 
to pivot about the axis of the shaft 23 as required 
to permit the bracket members 2a and 12b to 
follow any irregularity in the conveyor track or 
to follow a compound curve requiring such move 
ment. - 

Grease and dirt collector pans 32 and 33 are 
attached respectively to the triangular frame 
work and to the top of the castings D, where, 
as in the case of a finished automobile body, such 
protection is desirable. 
The lower end of the tubular member 24 passes 

within a sleeve 34 and is provided with an annu 
lar thrust collar 35 for swivel supporting engage 
ment of the annular flange 36 at the lower end 
of the sleeve member 34. A bracket 37 welded to 
the Sleeve 34 is provided with a transverse bore 
38 for seating a transverse shaft 39, as more 
clearly shown in Fig. 2. Inwardly of the enlarged 
ends 40 of the shaft 39, the ends 4f of the bumper 
brackets engage With the Shaft 39 thereby 
providing two point support for the forward end 
Of the load. 
A torsion bar 42 is attached at its upper end 

to the tubular member 24, as shown at 43, and 
at its lower end to the bracket 37 by means of 
a Z-shaped intermediate bracket 44. Thus, while 
the bracket 37 and shaft 39 may be rotated out 
of their normal position, as may be required in 
loading or unloading, the torsion bar will other 
Wise return Such members to their normal posi 
tion. Details of this construction may be seen 
more clearly by reference to the enlarged sec 
tional view of Fig. 6. 
While the for Ward assembly A provides a rigid 

framework for fixing the longitudinal position 
of the load relative to the trolley bracket 2a, 
the rear assembly B is provided with an inverted 
U-shaped tubular member 45 which is pivotally 
connected at 45 to a Swivel connecting member 
47 by means of a bracket 48 in a manner per 
mitting the lower ends 49 to Swing to and from 
their load engaging position and likewise permit 
ting the longitudinally extending shaft 50 and 
aSSOciated trolley brackets 3a, 3b to shift their 
position longitudinally relative to the load and 
the forward assembly A. In the case of the rear 
aSSembly B, as in the forward assembly A, one 
of the brackets D associated with the trolley 
bracket 35 is free to shift its longitudinal posi 
tion on the shaft 50 while the other bracket D 
asSociated with the forward trolley bracket 3d 
is pinned to the shaft 50 as indicated at 5 there 
by fixing its longitudinal position on such shaft. 
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It will be noted that the central bracket S2 is 
identical in form to the four brackets. D asso 
ciated with the respective load supporting trolley 
brackets, but is positioned to provider the swivel 
joint on the lower side of the shaft 50. . . . . . ; 
The collector pan 53 in the case of the rear 

assembly is attached to either end of the shaft 
50 by suitable angles 54, 55 and a semi-circular 
section 56 of such pan passes below the horizon 
tal portion of the tubular member 45. Details of 
these connections may be seen in the enlarged 
fragmentary sectional views of Figs. 4 and 5. 

It may be seen... that with this construction 
the load is supported at four points, two of which 
are furnished by the forward fixture A and tWO 
by the rearward fixture. B. Each of these assen 
blies is free to pivot about the longitudinal shafts 
23 and 50, respectively, so that the load may 
center itself with its weight distributed equally 
at the four supporting points. If it is desired 
to constrain the load against any lateral swing 
ing, permitted by such pivotal connections, at 
certain sections of the conveyor line where...lat 
eral forces may be applied to the load, as in-as 
sembling operations or otherwise, side trolleys 57 
may be provided on the rear assembly B, as shown 
in Fig. 3, to engage auxiliary track members 59. 
Such auxiliary track sections may be limited to 
those sections of the conveyor line where sup 
port against Side sway is desired. 

It will be noted that complete freedom of moves 
ment. Such as may be required in passing through 
any horizontal, vertical or compound curve in the 
conveyor track is provided for. Thus, each of 
the trolley brackets is free to pivot about a ver 
tical axis relative to the other trolley brackets as 
Well as to the carrying assemblies supported 
therefrom. Each of the brackets is further free 
to pivot about a transverse axis relative to the 
other trolleys and the load carrying assemblies as 
Well as about a longitudinal axis provided by the 
longitudinally extending shafts 23 and 50, respec 
tively. At the same time, the forward fixture A 
and the load are fixed in longitudinal position 
relative to the forward trolley bracket f 2a, so as to 
prevent longitudinal SWinging of the load and to 
permit minimum spacing between adjacent loads. 
While a satisfactory embodiment incorporating 

the essential features of this invention has been 
described in detail, it will be recognized that nu 
merous changes in the detailed construction are 
pOSSible Without departing from the scope of the 
invention as set forth in the appended claims. 
We claim: 
1. In an overhead conveyor system of the type 

wherein a plurality of trolley assemblies are pro 
pelled along a conveyor track by a single drive 
chain, carrying means adapted to support a rigid 
load at points spaced longitudinally of the con 
veyor track and to be supported by a plurality of 
said trolley assemblies, said carrying means being 
characterized by a member adapted to rigidly fix 
the longitudinal position of said load relative to 
One of said trolley assemblies through engage 
ment with one end of said load, and a second 
member for engaging the other end of said load, 
said second member being pivotally suspended for 
longitudinal movement to and from its load en 
gaging position. 

2. In an overhead conveyor system of the type 
wherein a plurality of trolley assemblies are pro 
pelled along a conveyor track by a single drive 
chain, carrying means adapted to support a rigid 
load at points spaced longitudinally of the con 
veyor track and to be supported by a plurality of 
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said trolley assemblies, said carrying means be 
ing characterized by a member adapted to rigidly 
fix the longitudinal position of said load relative 
to one of said trolley assemblies through engage 
ment with one end of said load, and a Second 
member for engaging the other end of said load, 
Said Second member being pivotally suspended 
for longitudinal movement to and from its load 
engaging position, the other of Said load Sup 
porting trolley assemblies being free to shift in 
longitudinal position relative to said one trolley 
assembly. 

3. In an overhead conveyor system of the type 
wherein a plurality of trolleys are propelled along 
a conveyor track by a single drive chain, carry 
ing means adapted to support a rigid load at 
points Spaced longitudinally of the conveyor track 
and to be supported by a plurality of Said trolley 
assemblies, said carrying means being character 
ized by a pair of longitudinally spaced depending 
load engaging members, a longitudinally extend 
ing Supporting member pivotally connected to 
each of Said load engaging members, each of said 
Supporting members being pivotally connected 
to a pair of supporting trolleys, and said carry 
ing means providing a fixed longitudinal relation 
ship between said load and one of said supporting 
trolleys. 

4. In an overhead conveyor system of the type 
wherein a plurality of trolleys are propelled along 
a conveyor track by a single drive chain, carrying 
means adapted to support a rigid load at points 
Spaced longitudinally of the conveyor track and 
to be supported by a plurality of said trolley as 
semblies, said carrying means being character 
ized by a pair of longitudinally spaced depending 
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8 
load engaging members, a longitudinally extend 
ing supporting member pivotally connected to 
each of said load engaging members, each of said 
supporting members being pivotally connected to 
a pair of Supporting trolleys, and one of said load 
engaging members and its associated Supporting 
member providing a fixed longitudinal relation 
ship between said load and one of its supporting 
trolleys, and the other of said load engaging 
members being free to move longitudinally rela 
tive to Said load. 

5. In an overhead conveyor system, a plurality 
of longitudinally spaced chain driven trolleys pro 
vided with brackets adapted to support loads, a 
load carrier Suspended from a plurality of said 
brackets, said carrier comprising a pair of inde 
pendently suspended longitudinally spaced fix 
ture assemblies, one of said assemblies having a 
rigid framework suspended from at least two of 
said trolley brackets, said framework being 
adapted at its lower end to engage one end of a 
rigid load, and the other of said assemblies being 
pivotally Suspended relative to a transverse axis 
and adapted at its lower end to pivotally engage 
relative to a transverse axis the other end of said 
load. 

EDWARD MULLEN. 
ROSS HARRIS. 
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