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of Michigan 
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18 Claims. 

The present invention relates to car loading 
devices of the type disclosed in the patent to 
Sainuel D. Butterworth 2,079,930, granted May 
1, 1937, which devices are in extensive use for 

loading automobiles in freight cars. Miore par 
ticularly the present invention comprises a con 
plete System for independently adjusting the 
height of both ends of the loading frame when 
in transport position. 
This application is a continuation in part of 

applicant's Copending application, Serial No. 
57,206, filed January 2, 1936. 
One of the objects of the present invention is 

to provide ineans for independently adjusting the 
height of both ends of the frame Without re 
moving the load from the Swinging arms Which 
connect the frame to the roof of the car. 
Another object is to provide means for elevat 

ing or lowering the transport position of the lower 
end of the fraine Without changing the transport 
position of the upper end of the frame. 
Another object is to provide means for elevat 

ing or lowering the transport position of the 
upper end of the frame without substantially 
changing the position of the lower end of the 
frame. 
A further object is to provide means Whereby 

the elevation of the upper end of the frame inay 
be adjusted after the lower end of the frame is 
secured in position by the Supporting Struts. 
Another object of the invention is to provide 

a resilient or floating support for one end of the 
loading frame in order to cushion jars and jolts. 
Other objects include the provision of means 

whereby all of the above adjustments can be 
made Without eliminating the load on the frame 
supporting arm; and the provision of means of 
the type mentioned which is simple in construc 
tion and operation, and inexpensive to mainll 
facture. 
Other objects and advantages Will become ap 

parent from the following specification, the ac 
companying drawings and the appended claims. 

In the drawingS. 
Figure 1 shows a longitudinal sectional view of 

one end of a freight car showing a loading de 
vice of the type mentioned, and illustrating the 
manner in which it is utilized to transport auto 
nobiles. 

Fig. 2 is a fragine:ntary plan View of a portion 
of the frane showing the means for adjustably 
no unting one of the SWinging arm trunnions 
thereon. 

Fig. 3 is a side elevation of the structure shown 
in Fig. 2. 

(Cl. 105-368) 
Fig. 4 is a section taken on the line 4-4 of 

Fig. 3. 
Fig. 5 is a Section taken on the line 5-5 of 

Fig. 3. 
Fig. 6 is a longitudinal sectional view of one of 

the adjustable struts utilized to secure the lower 
end of the frame in transport position. 

Fig. 7 is a longitudinal sectional view of a por 
tion of the Strut taken on line - of Fig. 6. 

FigS. 8, 9 and 10 are transverse sectional views 
taken on the line 8-3, 9-9 and C-1 G of Fig. 6, 
respectively, showing the internal construction 
Of the Strut. 

Fig. ii is a diagrammatic illustration of the 
in anner in Which the various types of adjustment, 
Of the loading frane are effected 

Referring to the drawings, and particularly to 
Fig. i. thereof, there is shown a portion of a 
freight car having a floor 20, an end wall 2 , 
and a roof 22 all of conventional construction. 
Mounted Within the freight car is an automobile 
loading frame indicated generally at 25, which 
is Secured to the freight car by means of a pair of 
rigid Swinging arms 26 at one end thereof, and 
a pair of telescoping swinging arms 27 at the op 
posite end thereof. Arms 26 are pivotally con 
nected to trunnions 23 fixedly secured adjacent 
the forward end of the frame, and are pivotally 
connected at their upper ends to the freight car 
at 29. The telescoping struts 27, each of which 
is formed of a pair of relatively telescoping men 
be's 3A and 32 respectively, are pivotally secured 
to trunnions 33 carried by the lower end of the 
frame 25, and are pivotally connected to the 
freight car at their upper ends at 34. The air 
rangement is such that the loading frame 25 may 
be SWung from a position wherein it rests fiat 
upon the floor of the car to the position shown 
in Fig. i. of the drawings, wherein it supports 
an automobile, indicated in broken lines at 36, 
in an inclined elevated position. After the frame 
is SWung to the transport position, shown in Fig. 1 
of the drawings, by means of a cable 3 and a 
hoist mechanism indicated generally at 38, strut 
members 39 and 4 are pivotally secured to the 
frame and to the floor of the car for holding the 
frame in the transport position. 

In order to avoid side sway of the frame dur 
ing transportation there is preferably provided 
an anti-side Sway device. Ina Simuch as the 
frame is adjustable in height this anti-side Sway 
device is preferably constructed in the manner 
disclosed in applicant's aforementioned Copend 
ing application, Serial No. 57,206, filed January 
2, 1936. While only one side of the frame is 
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2 
shown in the drawings and described hereinafter, 
it will be understood that the arms 26 and 27, 
the struts 39 and 40, the cable 37 and all other 
features are duplicated at the opposite Side Of 
the frame. 
The loading frame and Supporting arms 26 

and 2F are so designed that during movement 
of the frame from its loading position. On the 
floor of the car to its inclined elevated trans 
port position shown in Solid lines in Fig. 1, the 
telescoping Strut 2 remains at its full length 
and assists in Supporting the frane and auto 
mobile in elevated position. However, When it 
is desired to utilize the freight car for other 
purposes than transporting automobiles, the 
frame may be SWung into proximity With the 
roof of the freight car, during which movement 
upwardly from the position shown in Fig. 1, the 
telescoping strut 2. Shortens in length and the 
frame 25 and arm 26 SWing upwardly about the 
pivotal connection 29 of the arm 26 With the 
freight car. 
The structure So far described Corresponds in 

general to that of the aforementioned Butter 
Worth patent, and operates in the maranei de 
Scribed in greater detail therein. HOWever, in 
the structure disclosed in the aforementioned 
Butterworth patent it is impossible to adjust 
either the elevation or inclination of the loading 
frame without causing a telescoping collapse Or 
shortening of the telescoping arm 2. This is 
Undesirable inaSmuch as it is highly advanta 
geous to distribute at least a part of the Sup 
porting load upon the SWinging airn 2. 

in recent years, the over-all size of Conner 
cial passenger automobiles has gradually in 
creased particularly with reference to the Over 
all length and to the height of the for Ward end 
of the automobile With the result that it has 
become increasingly difficult to place four auto 
mobiles in a single freight car. Some indication 
of the manner in which present day automobiles 
must be crowded in Order to accommodate four 
in a single freight car is indicated by Fig. 1 
in the drawings wherein is shown two Standard 
commercial models of a Well known make Of 
automobile positioned in One end of a freight 
car, in conjunction. With the loading device of 
the present application. It Will be noted that 
the for Ward portion of the hood and the for 
ward portion of the roof of the automobile lo 
cated upon the loading frame are in Very close 
proximity to the roof of the freight car and 
that it would be substantially impossible to in 
crease the height of either end of the frame 
Without danger of interference. At the same 
time it will be noted that the forward portion 
of the hood and the for Ward portion of the roof 
of the car which rests upon the floor are like 
wise in exceedingly close proximity to the load 
ing frame, With the result that it Would be in 
possible either to lower the frame or to advance 
the automobile which rests upon the floor of 
the freight car any closer to the end wall 2. 
Moreover it will be noted that the rear end of 
the automobile which is located upon the fioor 
of the freight car is in very close proximity to 
the transverse center line 42 of the freight car. 
Accordingly, if the automobile positioned on the 
fiOor Was of any greater length or Was located 
any further from the end Wall of the freight 
car, it would interfere with the corresponding 
automobile positioned upon the floor of the op 
posite end of the freight car. It is apparent 
therefore that it is essential to so design the 
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loading frame supporting structure that the 
height and inclination of the loading frame Very 
closely corresponds to the shape of the automo 
bile which is to be loaded. This of course can be 
done in designing a structure of the type shown 
in the aforementioned Butterworth patent, but 
the difficulty residies in the fact that the Sane 
loading mechanism must be used on Various 
makes and models of automobiles and no two 
nakes of autonobiles are of exactly the same 
Size or shape in the same year, and furthermore 
the size of each nodel Varies from year to year. 

in applicant's aforementioned Copending ap 
plication, Serial No. 57,206, filed January 2, 1936, 
inaeans are shown for adjusting the height of 
tie upper end of the frame. Such means While 
Satisfactory Will permit only a limited amount 
of adjustment in the height of only the upper 
end of the frame, and in addition any lowering 
Of the frarine from the maximum height ShoWn, 
Will result in a collapse of the rear SWinging 
airs, Which are teleScoping. This is Undesir 
ale as it relieves those arms of all load. As 
a, in atter of fact, it is found that the variations 
in jeight, and length between the Various cur 
seat inodels of COmmercial passenger automobiles 

is quite substantial and that as a result it is 
absolutely impossible to load different makes of 
a.it,CIn Obiles in a loading device of the present 
tyle Without Suistantially changing not only the 
height of both ends of the loading frame but 
also itS inclination for the various models. 
viceover, these adjustments must be Very ac 
curately made Within irelatively Small limits. 

ACCOrdingly, the present invention contem 
plates ineans for elevating either end of the 
loading fiane by any desired number of Small 
iI2 reinents independently of the opposite end of 
the frame in Order to accommodate automobiles 
Oi Various SizeS and Shapes with the same load 
ing mechanism. Generally Speaking this object 
is accomplished by providing means for adjust 
ing the length or effective length of the Sup 
porting Struts 39 and 45 in combination. With 
illeanS for Varying the Spacing between the arm 
trunnions 28 and 33. As will appear hereinafter, 
it is neceSSay to co-ordinate the adjustment in 
tile effective length of the Struts 39 and A. With 
adjustmentS in the Spacing of the trunnions 28 
and 33, in Order to produce an operative struc 
ture and One Wherein the adjustment Will not 
effect telescoping collapse of the arm 2. 

ihe (neanS for adjusting the trunnion 33 on 
gitudinally of the frame and thereby adjusting 
the distance between the trunnions 28 and 33, 
Which Will now be described, is shown in detail 
in Figs. 2-5 inclusive. The loading frame which 
is preferably constructed in the manner shown 
ir greater detail in applicant’s copending appli 
cation, Serial No. 57,670, filed January 6, 1936. 
Conipiises a pair Cf Side frame angle members 
3 COFinected adjacent the lower end of the 

faile by 3, pair Of transverse members 5 and 
32. The transverse members are Welded to the 
horizontal flaiiges of inenber 58, member 3 be 
ing Welded to the top surface of this fiange and 
then deflected downwardy at 53 in Order that its 
top Surface Will be in the Same plane as that of 
tianSVerse menoer 52 which is Welded to the 
tEnder Surface of the flange. A plate or pan 54 
restS Upon members 5 and 53 and is adapted to 
:"eceive One of the Wheels of the automobile to 
Support the same. When the automobile is po 
sitioned On the frame, it is resiliently secured 
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2,164,662 
against displacement by means of chains 55 hav 
ing Spring sections 56. 
The adjustable trunnion 33 is welded or other 

Wise permanently Secured to a slide 5, which is 
generally of angle formation. With Vertical and 
horizontal legs 58 and 59, adapted to embrace 
the legs of the side frame member 33. The up 
per edge of the vertical leg 58 of the slide is bent, 
at 63 over the top of the side flange of the angle 
frame member 58; and the horizontal leg 39 of 
the slide is held in proximity to the member 5: 
by means of a bar 52, which is secured in spaced 
relation to the horizontal fiange of angle frame 
member 5 by Welding the same at one end to 
a plate 53, as best shown in Fig. 4, and at the 
other end to a small block 64, shown in dotted 
lines in Fig. 2. The plate S3 and the block 3: 
are, in turn, Welded to the underside of the hori 
Zontal flange of angle frame meinbers 58. The 
Slide 5 is further retained in position and guid 
ed in its sliding movement on imenber 33 by 
means of a downwardly turned fange 85 formed 
on the in aer edge of the horizontal leg 53. It 
Will be observed that bar 62, the beint over side 
portion 63 and the slide flange 36 pcsitively 
prevent displacement of the slide from the frame, 
and that the connection is pernanent but one 
which will permit free sliding movement. The 
slide is limited in its novement in one directic: 
by plate 63 and in the opposite direction by a 
block 5 which is welded to the side of frarie 
member 58. 
Means are provided for securing the slide 53 

with its trunnion 33 in any one of a plurality of 
longitudinally adjusted positions. This means 
comprises a rack element G which is welded at 

to the underside of leg 59 of the side grad 
which is provided with a plurality of teeth i2. 
The teeth A2 are adapted to nesh with corre 
Spondingly shaped teeth 73 on a pivoted rack 
bar 4. iRack bar i is pivoted to frame in ember 
5 by naeans of a pin 5 which in tuirn is carried 
by the plate 63, previously described, as best 
shown in Fig. 5. The rack eieinent, 3 and piv 
oted rack bar 7 g are preferably formed as drop 
forgings in order to provide in axi?nu;ia strength. 
The teeth need not be machined after the foig 
iing operation. A latch pin E is slidably jour 
inaled in a bracket 8 carried by the frame men 
bel 58 and is adapted to project into the pati of 
novernent of rack bar 4 to Cid it in the posi 
tion shown in Solid lines in Sigs. 2-5, Wherein 
the teeth thereof are engaged with the teeth of 
rack element 7 8. The upper end of latch pin i: 
is bent over at 9; and a spring 3G coinects the 
bent over end with a lug 8 on frame member 53 
to hold the latch pin in the position showin. A 
block 82 Welded to the frame inenber 53 pre 
vents complete withdrawal of the latch cir foim. 
the bracket, 8, and a similarly welded lock. 83 
assists the Spring in preventing accidental re 
lease of the latch pin from the rack bar. 

It is apparent that by virtue of the structure 
just described, it is possible to shift the trunnion 
33 into any one of a plurality of positions longi 
tudinally of the frame and to positively Secuire 
it in adjusted position by neans of the pivoted 
rack bar 3. Among the advantages of this 
structure is the fact that it allows adjustine;at 
of the trunnion by a plurality of Sinal in Cre 
ments. This is important as it is found desirable 
to provide a total of approxiinately nine posi 
tions of adjustment within a total in overnent of 
approximately twelve inches in order to secure 
the best results. In addition, the rack teeth. On 

3 
the slide are always engaged with a plurality of 
teeth on the rack bar, hence, providing a latch 
ing engagement adapted to Sustain the Very 
heavy loads to which devices of this character 
are subject. As will be shown hereinafter, the 
loads on the latch bar are directed toward the 
pivot pin 5, and accordingly, in order to further 
reinforce the bar and relieve the load on the 
pin 5, there is provided a block 85 which is 
welded to plate 63 and abuts against the end of 
the rack bar 4 when the latter is engaged With 
the rack 3. The block 85, therefore, sustains 
a substantial portion of the load applied to 'ack 
bar it. 
Means, provided for adjusting the elevation of 

the lower end of the frame and for Securing it in 
adjusted position, are shown in FigS. 1 and 6-10, 
inclusive. Referring to Fig. 1, the lower end of the 
fraine is secured in transport position by means of 
a strut 43 which is pivotally secured to an ear 
86 formed on the eye 98 carried by the lower 
ead of airin 2. The lower end of Strut 30 is de 
tachably pivoted to the floor of the freight car at 
92 by means of the floor socket device, the na 
ture of which is shown in detail in the co-pend 
ing application of Samuel D. ButterWorth and 
Sulo M. Nampa, Serial No. 743,372, filed Septem 
bei 10, 1934. For certain positions of the frame, 
Such as the position shown in broken lines in Fig. 1 
at 35 ' the strut is pivoted to the floor at an alter 
native point 92', for reasons brought out here 
in after. Independently of the above, however, the 
Strut (36 is adjustable in length and embodies other 
important features to be described. 

Referring to Fig. 6, it will be seen that the 
Strut cornprises a pair of relatively telescoping 
inner and Outer members 33 and , respec 
tively. The iniher or shank member 83 is secured 
to a clevis element 3 at its lower end by means 
of an OVerlapping sleeve 4, which is Welded to 
the members and 33. The clevis inember 

Carries the pivot pin 92 which is utilized to 
pivotally connect the lower end of the Strut 49 
to the floor socket device indicated in Fig. 1. 
The structure of this clevis member forms no part 
of the present invention, but is shown in detail in 
the co-pending application of Oliver W. Cardinal, 
Serial No. 735,807, filed July 18, 1934. The outer 
or housing member S is provided with an en 
larged bore 5 at its upper end within which is 
iOSitioned a tubular member 26, the tubular 
Inenber 35 being welded to the housing member 
83 at C. Shank member 33 and the housing 
member EA are provided with mating teeth or 
projections 28 and 3 respectively, which teeth 
GI projections, as best shown in Figs. 8 to 10, in 
clusive, are positioned upon opposite sides of the 
respective members in two longitudinally extend 
ing roWS. The teeth of each row moreover extend 
circumferentially of the members through an 
angle of less than 90 degrees, with the result that 
the mating teeth 8 and 9 may be engaged 
With each other or disengaged by relative rotation 
of the members 88 and 8 through an angle of 
approximately 90 degrees. 
The Shank imenber it is preferably formed as 

a drop forging, the teeth or projections 28 being 
formed during the forging operation, following 
which they need not be machined. The housing 
inenber is likewise formed by drop forging, but is 
forined in two halves and , as shown best 
in Figs. 8 to 10, inclusive. The two halves of the 
housing member 8 are formed as Semi-cylin 
drical members having the projections (9 formed 
centrally of their concave faces during the drop 
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4. 
forging operation. Following the formation of 
the half housing members 0 and , they are 
assembled in the manner ShoWn in Figs. 8 to 10, 
inclusive, and Welded together at their abutting 
edges at 2. It will be observed that When the 
shank and housing members are formed in the 
manner described no machining operations are 
necessary, except that the abutting edges 3 
of the half housing members 9 and are sub 
ject to a surface grinding operation in order that 
they will properly fit each other and in order to 
properly space the opposite rows of teeth 09 
With respect to the shank OO. The shank and 
housing members, therefore, are inexpensive to 
manufacture but are extremely rugged in con 
struction. Since the teeth on the housing mem 
ber engage a plurality of teeth on the shank 
member 33 at all times, the severe load to which 
the strut inenber is subject is distributed over a 
plurality of teeth, thereby increasing the load 
carrying c3pacity of the strut. 
For reasons which will become apparent herein 

after, it is desirable to provide means whereby the 
stru: , member 3 is may slightly increase in length 
after it is connected in load Supporting position. 
Accordingly, there is provided in conjunction with 
the Stut is a spring Section, indicated generally 
at $33, which will permit a slight elongation of 
the strut. As best shown in Fig. 7, the Spring 
section referred to is mounted Within a tubular 
notising 3 , which is telescoped over and welded 
to the uppe; end of the tubular strut member 3. 
Slidably mounted within the tubular member 2 
is a second tubular strut member 22, which car 
ries at its upper end an angle pin 23 which is 
perlanently journaled in the ear 80 carried by 
the Gye 9 of the fraine Supporting arm 2, as 
shown best in Figs. 1 and 6. A rod 25 is posi 
tioned within the tubular housing 2 and is pro 
vided With a cylindrical head 26 which is welded 
at 22 to the interior of the tubular Strut men 
ber 22, with the result that the rod f 25 will 
slide with the tubular member 22 relative to the 
;ousing 2. The rod 325 projects through a Suit 
able opening in a disc member 28, which is 
Welded at 29 to the interior of a tubular housing 
member 2, and is provided at its outer end with 
a si:Yilar disc member 35, which is held in po 
sition by means of a nit 3 threaded upon the 
lc Wei end of the rod. The end of the rod at 32 
is preferably peaned over the nut 33 to perma 
nently secure the nut in position on the rod. A 
relatively heavy helical spring 33 surrounds the 
rod 25 between the disc members 23 and 3. 
Since the iod 25 and therefore disc 3 are 
fixedly secured to the sliding tubular member 22 
and the disc 3 is fixedly Secured to the housing 
23, the spring 33 resists upward movement of 

the tubular member 22 relative to the housing 
$28 &nd thereby resists elongation of the Strut. 
However, Wien a force is applied to the strut 
tending to elongate it, the Spring Will permit a 
lirinited amount of elongation up to the point 
where the Spriig is entirely collapsed. It is found 
that a collapsing in ovement of the Spring in the 
order Gf three quarters of an inch provides suffi 
cient range of elongation of the Strut member to 
produce satisfactory results if the movements of 
adjustinent of the strut are less than that amount. 
An annular ring member 35 is welded at 36 to 
the tubular member 22 in such a position that it 
Will abut against the end of the tubular housing 
i2 all d linit collapsing novement Of the strut to 
the position shown in Fig. 7. It is apparent, 
therefore, that strut 40 provides an adjustable 
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means adapted to Sustain Severe compression 
forces Without telescoping or shortening and at 
the same time, when subject to a tension force, 
it may increase in length to a limited extent. 
This feature is important for reasons which will 
appear hereinafter. 
The strut 39 at the forward or upper end of 

the frame is preferably constructed in the same 
manner as the strut 40 just described, except that 
the spring Section of the strut 4 is omitted. 
Hence strut 39 is adjustable in length but not 
Subject to elongation or conpression independ 
ently of the adjusting device. 
As an alternative construction, the forward 

Strut 39 may be made as a single rigid strut and 
the adjustment provided by a multiple floor 
pocket construction in the manner shown in the 
Copending application of Sulo M. Nampa, and 
Oliver D. Cardinal, Serial No. 57,207, filed Janu 
ary 2, 1936. 
The mode of operation of the present invention 

and the manner in which the various adjustments 
must be coordinated to produce the desired results 
may best be understood by reference to Fig. 11, 
Which is a diagrammatic showing of a few of 
the possible positions of the loading frame. In 
this figure, the lines 26 illustrate a plurality of 
possible positions of the forward frane Support 
ing arm 28, the lines 2 illustrate a plurality of 
possible positions of the rear Ward frame support 
ing arm 27, and the lines 25 illustrate corre 
Sponding positions of the loading frame. It 
should first be noted that inasmuch as the Swing 
ing Supporting arm 25 is a rigid arm pivoted on 
a fixed axis to the freight car at 23 that the 
trunnion 28 Will always lie at Some point. On the 
arc X-X regardless of the position of the Sup 
porting arm 25. Likewise, so long as the frame 
Supporting arm 2 is maintained at its full 
length, the trunnions 33 at the lower end of the 
frame will always be located at some point on the 
arc Y. Y in Fig. 11, regardless of the position of 
the Supporting arm 2. Since the two arcs X-X 
and Y-Y are struck about different centers and 
have different radii, it is apparent that So loing 
as the distance between the trunnions 28 and 33 
remain constant, it is theoretically impossible to 
adjust one end of the loading frame independ 
ently of the other. 
This is indicated in Fig. 11 by the dotted lines 

26, 27 and 25, which illustrate two positions of 
the loading frame when the Spacing between the 
trunnions 28 and 33 is at its minimum. Under 
these circumstances, the frame 25 may be swung 
from its loading position upon the floor to a 
minimum loading position, indicated at C. 
While loading positions below the position d 
are theoretically available, it is found in practice 
that such positions are too low to be of any prac 
tical value, and accordingly none are shown in 
the diagram. Now, if it is desired to elevate the 
frame above the position (I-A Without changing 
the distance between the tirunnions 28 and 33, 
it is found that the height of the fraine may be 
increased until it assumes the position indicated 
at g-', in which position the arm 26, which will 
then lie at 29-g, is in alignment With the frame 
g-il'. Further elevation of the frame from this 
position Will result in an undesirable shortening 
of the telescoping arm 2, and hence the posi 
tion g- represents the maximurin height to 
which the loading frane may be raised. When the 
distance between the trunnions 28 and 33 is at 
a minimum. It should be noted, moreover, that 
while other positions are available for the frame 
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2,164,662 
between the position a- and the position 9-', 
that both ends of the frame move for each change 
of position and hence it is impossible to elevate 
one end of the frame independently of the other, 
So long as the distance between the trunnions 28 
and 33 remains constant at the minimum length. 
It is for this reason that naeans are provided for 
increasing the distance between the trunnions 
28 and 33. In accordance With the structure 
shown in this application nine positions of ad 
justment are available, these being indicated by 
the numerals to 9, on the line showing the load 
ing or floor position of the frame 25, in iFig. 11. 

If the difference between the trunnions 28 and 
33 is adjusted to position 5, that is, increased by 
one-half the total amount of adjustment awaii 
able, it is found that the loading frame may be 
elevated to a maximum theoretical position in 
dicated in broken lines at k-5", in which position 
the supporting arm 26, which then occupies the 
position 29-k, is in alignment with the frame 
k-5", thereby limiting further upward movement 
of the frame. It will be observed, however, that 
this position of the frame is substantially higher 
than that shown at g-' which is the maximum 
position corresponding to the minimuth distance 
between the trunnions 28 and 33. If the distance 
between the trunnions 28 and 33 is further in 
creased to the ninth position, that is the maxi 
mum extension, it is found that the loading 
frame may be elevated to a maximu in theoretical 
position indicated at 0-9. Wherein the Support 
ing arm 26, then in position 29'-O is in align 
ment With the frame position -9, thus pre 
venting further upward movement. It is appar 
ent therefore that by merely varying the distance 
between the trunnions 28 and 33 that the eleva 
tion of the loading frame as a whole inay be 
varied between the linitS G- and -9'. While 
only three adjustments in the length of the dis 
tance between trunnions 28 and 33 are indicated 
in Fig. 11 it is apparent that any one of the nine 
positions of adjustment may be utilized to secure 
other ranges of adjustment for the loading frame. 
There is also shown in Sig. 11 another peculiar 

ity of the frame movement which is utilized in 
accordance with the present invention to produce 
exceedingly valuable results. In this connection 
it will be ioted that for any given spacing between 
the trunions 23 and 33 a very substantial adjust 
In ent, in the forward or higher end of the frame 
may be ryna de Without substantially affecting the 
height, of the lower end of the frame. This is 
irgicated in connection with each of the three 

in in oositicas of the loading fraine illus 
trated in Fig. ii. Thus with the trunnions ad 
jlisted to their maxiinuin spacing and the frame at 
its maximurn elevation 2-9', Fig. 11 shows that 
Without ghataging the trunnion Spacing the upper 
end of the fame nay be lowered to the point i, 
during which lowering movement the lower end of 
the frame will move on arc Y-Y through the very 
sall dista;nce 9-9 along the arc J-gy. The 
same thing is true with respect to the frame in 
any of its other positions of adjustinent. For 
example, ". fi'ane is adjusted to its length 
, the upper end of the fraine lay be adjusted 
etween the imits e aid ic, which are substantially 

Spaced apart while the lowei' end of the frame 
moves through only the Sinal distance from 5 to 
S. likewise with the fraine in its nininu posi 
tion, the upper end iihay be adjusted from the 
3oint, a to the point g while the lower end moves 
from point to point '. The Sanhe thing is titue 
for all other intermediate positions of adjustment 

5 
of the length of the distance between tunnions 28 
and 33. The reason for this is apparent when it 
is noted that the frame 25 and arm 26 in effect 
form a toggle linkage which is fully Straightened 
Wien the fraine is in its maximum position for any 
given adjustinent of the trunnion spacing. Ac 
cordingly, as the trunnion 28 is lowered the toggle 
is bicken and draws the tunnion 28 in Wardly 
along the aic X-X. It is Well known that initial 
breaking in OVerneints of the hirge of a toggle link 
age have littie effect, upon the position of the ends 
of links, and this accounts for the limited move 
Jinent of the trunnia; 33 upon a substantial move 
next of the trun:lion 28. This phenomenon is 
taken advantage of in accordance with the pres 
&rif, invention to greatly simplify the operation 
aid Structure of the adjusting mechanism as Will 
b2 bi'olight out, hereinafter. 

4, will be observed that as the distance between 
the traininio;S 23 and 33 is varied, and the height 
Of the pier end of the frame is varied, the trun 
::ion 33 at the lower end of the frame will assume 

rious positioS along the arc Y-Y and that 
rdingly it is necessary to coordinate the length 

position of the strut 3 with these various 
is of the tirunnion 33, in order that the 
Siliy S63Lie the loading frame in final ad 
i position. There are several ways in which 

i 
8 

a, A O 

Steid 
coordination may be effected, but in accord S 

&nc3 witi the present invention there is provided 
iai &ind exceedingly important co-relation 

Re Stut adjustments and the frame posi 
is S:30cial relation is arrived at in the 

ifelow: ; g Way: 

s 7 e c 3. 

s: n S. g l S 

e 

33.3 
iii.3.ge for;ned by the frame 25 and arm 26 is 
Straightened. Thiree such positions of the frame 

indicated on Fig. ii., at O-3', k-5' and g-f'. 
ead of coordinating the strut adjustments with 
3CSiiiO2ns , 5' and 3' along arc Y-Y the 

it, adjustinents are SO arranged that with the 
it iii. it, ly collapsed and in ornal length for 

C trinents the trunnion 33 will be held 

Yount by which the strut 48 may be elongated 
coin pression of spring 33. These 

positiois are indicated in an exaggerated 

., aii when the expansible section 2G of 
in tirely collapsed. These positions of 
of struit (26 may be terined the pri a distinent 

inally positions of adjustinent and they may be 
33ied or otherwise designated in accordance 

Signations on the means for adjust 
along the frame in order that the 

primary positions of adjustment on strut 4.6 may 
1'easily {}e coordinated with corresponding adjust 
i?iens of the slide carrying trunnion 33. In addi 
tion stuit, f is provided with secondary positions 
fails it intermediate the primary positions, 

fo: a puirpase to be brought out hereinafter. 
She advantage of correlating the strut adjust 
ents with tie frane positions in the manner set 
th a boys Will now be described. When the 

Stirl, adjustents are arranged in the manner 
described, the trunnion 33 can be adjusted to any 
desired position along the frame and the frame 
then alevated until the trunnion 33 is located at 
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6 
the position along arc Y-Y corresponding to the 
trunnion position on the frame, whereupon the 
strut 4, adjusted to the corresponding position, 
inlay be secured in position. Thereafter the frame 
may be further elevated to any desired height up 
to the maximum height permissible for the given 
trunnion adjustment, and the slight upward 
movement of trunnion 33 will be taken care of by 
elongation of the expansible section 2 of strut 49. 
This makes possible a very substantial adjustment 
in the height of the upper end of the frame after 
the lower end is secured in position and Without 
substantially affecting the height of the lower end. 
The extent of adjustment available in accord 

ance With the above method is indicated diagran 
matically in Fig. 11. With the trunnion 33 at 
position , the frame is elevated to position a 
and strut 40 secured in position. Thereafter the 
frame may be further elevated to place trunnion 
28 at any point along arc X-X between a and g, 
whereupon the strut 39, adjusted to the proper 
length, may be secured in position. The same 
method may be followed for each of the nine 
adjustments in trunnion spacing up to position 9 
where the frame is elevated to i-o, strut 40 
adjusted to the corresponding length and Secured 
in position, and the trunnion 28 Secured by Strut 
39 at any position along arc X-X between i and o. 

it should be noted that the first step in adjust 
ing the frame is to shift trunnion 33 to the desired 
position along the frame and that this is done 
While the frame is Supported upon the floor of the 
freight car. The arc Y-Y is Substantially tan 
gent to the frame when the latter is on the floor 
and hence the trunnion can be adjusted to the 
first few positions while the frame rests upon the 
floor itself. However, when adjusting the trun 
nioi 33 to the higher positions Such as position 9, 
it is necessary to place blocks beneath the frame 
to hold the rear end slightly above the floor. This 
can be done as the frame is lowered from the roof. 
Alternatively a crow-bar may be used to raise the 
frane when the trunnion adjustment is made. 

If the points i-9 inclusive are arrived at in 
accordance with the principles outlined above, it 
Will be found that their spacing is not exactly 
equal along arc Y-Y. Although very nearly 
equal, there is a tendency for the points to Spread 
slightly at the upper end of the arc. This, how 
ever, is not objectionable because it is found that 
equal increments of adjustment of strut 49 So 
closely approximate points i-9 that none of the 
beneficial results of the arrangement are lost. 
To compensate for this tendency, however, the 
position at which strut 38 is secured to the floor 
is shifted when the frame is fixed at positions 
6-9 inclusive. It will be noted from the diagram 
that for positions -5 inclusive strut 4G is secured 
to the floor at point A and extends substantially 
tangent to the arc Y-Y at these points. For 
the upper positions 3-9 inclusive, however, the 
lower end of strut 4G is fixed at point B, and 
extends at an angle to a tangent to the arc Y. Y 
at these points. Accordingly, a given increment 
of adjustment of the length of strut 40 produces 
a slightly greater adjustment of the trunnion 33 
along arc Y-Y when the strut is Secured at B 
than When it is secured at A. 

It is found that the range of positions in which 
the frane 85 may be placed by the above method 
is Sufficient to accommodate practically all pres 
eint day passenger automobiles and many trucks. 
When loading trucks having fiat or stake bodies 
and relatively high cabs at the forward end 
thereof, the front end of the truck is positioned 
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at the lower end of the frame. Otherwise truckS 
are loaded in the same manner as paSSenger CarS. 

In certain instances, however, it may be desir 
able to adjust the frame beyond the limits avail 
able by the method just described and the preS 
ent construction is adapted to provide even 
greater variations in the inclination of the frame 
than those available in accordance with the load 
ing procedure just described. It Will be noted 
that in accordance With the procedure previously 
outlined the strut 4 was secured at the position 
along arc Y-Y corresponding in number to the 
position of adjustment of trunnion 33 along the 
frame. This, however, is unnecessary aS, for ex 
ample, the trunnion 28 may be fixed at point a 
on arc X-X and the trunnion 33 fixed at the 
point on arc Y-Y, provided the trunnion 33 
is adjusted to the position 9 along frame 25. Or, 
the trunnions may be secured in any other con 
bination of positions along the respective arcs 
ac-ac and g-2) and the Spacing of trunnions 28 
and 33 adjusted to correspond. This is made 
possible by reason of the fact that there are pro 
Vided a plurality of Secondary adjustments of 
the length of strut 43 intermediate the positions 
, 2, 3, etc., along the arc Y-Y, and the incre 
nents of adjustment of the strut 4 are less than 
the amount by which the strut may elongate by 
reason of Spring section. 20. It has been found 
desirable, for example, to provide approximately 
tWenty positions of adjustment in the strut 4 
in increments of one half inch each. It should 
be noted, however, that the farther the toggle 
formed by frame 25 and arm 26 is broken, the 
leSS the upper end of the frame may be adjusted 
after strut 40 is Secured in position. 

It should be noted that after strut 40 is secured 
in position the upper end of the frame cannot 
be lowered without causing collapse of the tele 
Scopic arm 2. Accordingly the strut 40 should 
alwayS be secured in position when the upper end 
of the frame is at or below the desired position. 
The Strut 49 is, of course, adjustable in length 

to accommodate any desired height of the upper 
end of the frame. Any desired number of in 
Crements of adjustment may be provided but it 
has been found desirable to provide approxi 
mately thirty positions of adjustment spaced in 
increments of one-half inch. 

Aside from the fact that the expansible section 
20 in strut 40 permits Substantial adjustment of 

the height of the upper end Of the frame inde 
pendently of the lower end thereof, and in addi 
tion makes possible a universal adjustment of 
the frame to any desired height and inclination, 
this expansible section has the further important 
advantage that it assistS in cushioning the load 
ing frame and automobile against the Severe jolts 
and bumps to which the freight cars are subject 
during transportation, and particularly during 
switching and handling in freight yards. Thus, 
for example, When the frane is thrown toward 
the end wall 2 of the car there is a tendency 
for the lower end of the frame to raise, and the 
expansible Section permits a limited raising move 
ment thus relieving the tension load on Strut 42 
and member 2. If the frame is thrown in the 
opposite direction the expansible Section, Which 
in many positions of adjustment Will have been 
somewhat expanded beyond its normal position, 
can collapse slightly, thereby relieving the shock. 
Finally, the rear end of the frame is in a sense 
floating and hence not Subject to the usual 
pounding encountered during normal travel of 
a freight car. 
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While only one form of the invention is shown 

and described herein, it is apparent that others 
are available Within the Spirit of the foregoing 
Specification, and within the Scope of the ap 

5 pended clairns. The particular structure shown 
for adjusting the spacing of trunnions 28 and 33 
and for adjustably securing the ends of the frame 
in elevated position is of peculiar Value from the 
Standpoint ci? Simplicity, low cost, ruggedness, 

10 and ease of operation, but it is apparent that 
the bioad principles of the present invention are 
applicable to inaking and coordinating the vari 
CuS adjustments in the manner set forth herein. 
the preferred size of the various increments of 
adjustment are likewise given but it will be un 
del'Stood that any desired variations in those 
dimensions may be utilized. 
What ciain is: 
1. In combination, a freight car, an automo 

bile loading frame, means for securing the frame 
in the car including a pair of arris pivoted at 
their upper ends to the car on longitudinally 
Spaced axes and at their lower ends to the frame 
at Opposite ends of the frame respectively, Said 
ai'ins being a dapted to SWing the frame frog a 
osition adjacent the floor to an elevated trains 

3C7't position, and ineans to adjust the poini, 
of connection between one of said arris &nd said 
fraine With respect to one of then to Vary the 
transport position of the fraine. 

2. in coimbination, a freight, cal", an autono 
biie loading frame, means for securing the frane 
in the car including a pair of arms pivoted at 
their upge; ends to the car on longitudinally 
spaced axes and at theii lower ends to the frame 
ai, Cp203ite ends of the frane respectively, Said 

S : g adapted to Swing the frare from a 
position adjaceint, the fiog:" to an elevated trans 
port position, and means for varying the distance 

ach the paints of connection. Of Said ariaS 
said fiane for varying the transport posi 

iO Gif the frare. 
3. I cenbination, a freight car, an autono 

bike loading Faire, hears for Securing the farine 
45 in the car including a pair of arms pivoted at 

i 

15 

20 

25 

30 

35 

at Oliposite Gids of the fraine resp&ctively, said 
airns being adapted to swing the frame from a 
position adjaceit, the ficor to an elevated trans 
port positio:n, and means for varying the distance 
between the points of CCninection of Said arinS 
with said frame for varying the transport posi 
tion of the frame, said last nained means coin 

ng a nerher slidable longitudinally of the 
uninion carried by Said inember for 

y engaging Cne of Said aris, and means 

50 

pri 

2kiing Said side member in any one of a 
piu.3ality of adjlisted positions. 

iricluding a pair of arms pivoted at 
eads to the cai Cin longit, Ladinally 

of the frame respectively, said 
to SWing the fiane from a 

he floor to an elevated trans 
-- 18ains for Securing One end of the 
fraine in elievated position, adjustable means for 
Securing the Cp30Site end of said frame in any 
Oile of a plurality of elevated positions, and means 
to aidiusi, the ip?iini, of contacction between one 
of Said airns and said fra:32e with respect to one 
Ci i en for Varying the transport position of 

75 the frame. 
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5. In combination, a freight car, an automo 

bile loading frame, means for securing the frame 
in the car including a pair of aims pivoted at 
their upper ends to the ca, Cin longitudiinally 
Spaced axes and at their lower ends to the franae 
at opposite ends of the frane respectively, said 
arms being adapted to SWing the fiane from a 
position adjacent, the fioor to an elevated trainS 
port position, adjustable means for Securing one 
end of the frame in any one of a plurality of 
elevated positions, adjustable means for Secur 
ing the opposite end of the fraine in any One 
of a plurality of elevated positions, and naeans 
for adjusting the point of connection between 
One Of Said arras and Said frame With respect 
to Cne of them for varying the transport posi 
tion of the frame. 

6. In combination, a freight car, an automo 
bile loading fraine, neans for securing the frame 
in the car including a pair of arians pivoted at 
their upper ends to the car on longitudinally 
Spaced axes, and at their lower ends to the frame 
at opposite ends of the frame respectively, said 
al"rins being adapted to SWing the frame from a 
position on the floor to an elevated transport 
position, means for securing one end of the frage 
in elevated position, adjustable in eans for se 
Curing the other end of the frame in any one of 
a plurality of elevated positions, and inneans for 
Varying the distance between the points of con 
nection of said arms with said fraine for accorn 
modating the various adjusted positions of said 
Gither end of the frame. 

. In combination, a freight car, an automo 
bile loading frame, means for securing the frame 
in the car including a pair of arms pivoted at 
their upper ends to the car on longitudinally 
Spaced axes, and at their lower ends to the frame 
at opposite ends of the fraine respectively, said 
arras being adapted to SWing the frame from a 
position on the floor to an elevated transport 
position, adjustable in eans for Securing one end 
of the frame in any one of a plurality of ele 
Wated positio2S, adjustable ineans for Securing 
the other end of the frame in any one of a plu 
rality of elevated positions, and means for vary 
ing the distance between the points of connec 
tion of Said arris With said fraine for accoming 
dating the various adjusted positions of the fraine. 

8. In combination, a freight, car, an automo 
bile loading fraine, means for Securiiig the fraine 
in the car including a pair of arrins pivoted at 
their upper' ends to the ca" on longitudinally 
Spaced axes and at their lower ends to the frane 
at Opposite ends of the fraine respectively, Said 
arms being adapted to Swing the frame froin a 
position adjacent the ficOr to an elevated trans 
gCit position, a Strut element between tie floor 
of said freight car and One end of Sais fiane, 
Said strut element having a resilient, expansible 
portion, and adjustable means for Securing the 
Opposite end of Said frame in any one of a plu 
I'ality of elevated positions, said expansible strut 
portion being adapted to elongate to parrmit rais 
ing of Said one end of the fraina incident, to ele 
Vating adjustinents of said opposite end after 
the strut, is Secured in psition. 

9. In combination, a freight, car, a 
bile loading frame, reans for securing the 
in the car including a pair of airins pivoted at 

upper ends to tie car on longitudinaily 
Spaced a 28S and at their lower ends to the franle 
at opposite ends of the frame respectively, said 
arms being adapted to SWiing the frame iron a 
position adjacent the floor to an elevated trans 
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port position, an adjustable strut element be 
tWeen the floor of said freight car and One end of 
Said fraine adapted to secure said end of the 
fra:le in any one of a plurality of elevated posi 
ticins, said Strut element having a resilient ex 
pansible poi"tion, and adjustable means for se 
Curing the opposite end of Said frame in any 
Cne of a plurality of elevated positions, said ex 
pansible strut portion being adapted to elon 
gate to permit raising of said one end of the 
frame incident to elevating adjustments of Said 
OppCSite end after the strut is secured in ad 
justed position. 

iO. In combination, a freight car, an automobile 
loading frame, means for securing the frame in 
the cal' including a pair of arms pivoted at ineir 
upper ends to the car on longitudinally Spaced 
axes and at their lower ends to the frame at op 
posite ends of the frame respectively, Said airns 
being adapted to Swing the firame fronn a position 
adjacent the floor to an elevated transport posi 
tion, means for adjusting the distance between 
the points of connection of said arms with said 
frane whereby said frame may be elevated to 2, 
plurality of transport positions, a member adapi,- 
ed to connect One end Of the frame With the Gor 
of the car, said Inember being adjustable for ac 
Conimodating the various transport positions Cf 
said end of the frame, neans for adjustably Se 
Cuiring the opposite end of said frame in any 
one of a plurality of elevated transport positioins, 
and resilient means associated With said ineighb21. 
whereby said menaber can increase in length. Whein 
said opposite end of the frame is elevated after 
Said member is Secured in position. 

ii. In combination, a freight car, an automobile 
loading frame adapted to Support an autoinobile 
in elevated position, means for pivotally support 
ing one end of the frame in elevated position in 
Said freight car, and Spring neans providing a 
resilient floating support for the opposite end of 
the frame. 

12. In a device for supporting an automobile in 
elevated position, a support, a frame adapted to 
support an automobile, means for pivotally 
curing One end of Said frame in elevated position, 
a tension device secured at its upper end to Said 
Support, and at its lower end to the opposite end 
of said frame for holding said opposite end of the 
frame in elevated position, and Ileans for a djust 
ing the point of connection of said tension nein 
ber with said frame With respect to Said frane 
for varying the elevation of said opposite end of 
the fraine. 

13. In a device for Supporting an automobile in 
elevated position, a support, a frame adapted to 
Support an automobile, means for pivotally Se 
curing one end of said frame in elevated position, 
a tension device Secured at its upper end to Said 
support and at its lower end to the opposite end 
of said frame for holding said opposite end of 
the frame in elevated position, means for adjust 
ing the point of connection of said tension neim 
ber With said frame with respect to said frame 
for varying the elevation of said opposite end 
of the frane, and an adjustable strut for secting 
said opposite end in position and maintain said 
device in tension for the Several adjusted posi 
tions of said opposite end. 

14. In a device for Supporting an automobile in 
elevated position, a Support, a frame adapted to 

Se 
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Support an automobile, means for pivotally se 
curing one end of said frame in elevated position, 
a tension device Secured at its upper end to Said 
Supp.Oit and at its OWer end to the opposite end 
Of Said fraile for holding said opposite end of the 
frame in elevated position, means for adjusting 
the point of connection of said tension ine:bei 
With said frame With respect to said frame for 
varying the elevation of Said opposite end of the 
frame, and an adjustable strut for Securing said 
opposite end in position and maintain said de 
Vice in tension for the several adjusted positions 
of Said opposite end, said strut containing a re 
silient section adapted to urge the same in a 
direction effective to maintain said device in ten 
SiOn. 

15. In a device for Supporting an automobile in 
elevated position, a support, a frame adapted to 
Support an automobile, means for adjustably piv 
oting one end of said frame in any one of a plu 
rality of elievated positions, a tension device Se 
cured at its upper end to said support, and at its 
lower end to the opposite end of the fiane for 
holding said Opposite end of Said fraine in an 
elevated position, and means for adjusting the 
point at which said tension member is connected 
to Said frame With respect to said fraine for con 
tirolling the elevation of Said opposite end of the 
frame. 

i6. in a device for supporting an automobile in 
elevated position, a support, a frame adapted to 
Support an automobile, means for adjustably piV 
oting one end of said frame in any one of a plu 
3rality of elevated positions, a tension device Se 
cured at its Upper end to said Support and at its 
lower end to the opposite end of the frame for 
holding Said Opposite end of Said frame in an 
elevated position, an adjustable strut for Securing 
said opposite end in position and maintaining a 
tension load. On Said device, and neans for adjust 
ing the point at which said tension member is 
connected to said frame with respect to said 
frame for adapting the arms and frame to the 
adjusted positions of the opposite end Of the 
frame. 

17. In a device for supporting an automobile in 
elevated position, a Support, a frame adapted to 
Support an automobile, means for adjustably piV 
oting One &nd of said frame in any one of a plu 
rality of elevated positions, a tension device Se 
cured at its upper end to said support and at its 
lower end to the opposite end of the frame for 
holding said opposite end of said frane in an 
elevated position, an adjustable strut for securing 
Said opposite end in position, said strut containing 
a resilient portion for maintaining a tension load 
on said device, and means for adjusting the point, 
at which said tension member is connected to said 
frame With respect to said frame for adapting 
the arms and fiane to the adjusted positions of 
the Cpposite end of the frame. 

18. In combination, a freight car, an autono 
bile loading frame adapted to Support an alto 
mobile in elevated position, means for pivotally 
Supparting one end of the frame in elevated po 
sition in said freight, car, and Spring neans pio 
viding a resilient floating Support for the opposite 
end of the frane, said pivotal and Spring Sup 
porting in eans being arranged to Support Said 
frame in an elevated inclined position. 

SULO M. NAMPA. 
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