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MnANsroR 

This invention relates to transportation equipment and 
;more particularly‘to the method and means for transfer 
ring and supporting a shipping container between'a con 
veying vehicle and the transferring apparatus. 
The present, invention is adapted for transferring a 

shipping container to a ?at supporting surface without 
any change in or addition to the supporting surface.’ The 
shipping container may thus be transferred by the appa 
ratus of my invention to a railway ?at car without any 
modi?cation of the ?at car whatsoever. My apparatus 
forms a bridge‘to the supporting surface to which the 
‘shipping container is to be transferred, and then the ship 
ping container is conveyed to the supporting surface over 
the bridge. This is made possible by the use of a ship 

‘ ping container having a pair of spaced transverse slots 
extending across the bottom, and in which laterally ex 
tensible arms of. my transferring apparatus ?t for sup 
porting the container.‘ When the laterally extensible arms 
of my apparatus are extended, they are supported at their 
outer‘ ends on the conveying vehicle to form the bridge. 
The transfer apparatus forming the present invention 

comprises an elevator unit adapted for supporting a ship 
ping container and moving vertically with the shipping 
container supported thereon to lift the container, and for 
tilting transversely of the shipping container to adjust 
the apparatus to the height and inclination of the'c‘on~ 
veying vehicle to which‘or from which the container is 
being conveyed. ‘A laterally extensible arm is mounted 
on. the elevator unit for movement therewith and means 
are provided on the elevator unit to lift the container 
supported thereon relative to the unit so that the arm may 
be extended and retracted without obstruction by the ‘con 
tainer. Further, means are provided on the ends of the 
arm for contacting the supporting surface under the arm 
when the ‘arm is extended and thereby moving the arm 
vertically relative ‘to the ‘supporting surface. 

It is an object of this invention to provide apparatus for 
transferring a shipping container between a conveying 
vehicle and the apparatus ‘comprising an extensible arm 
forming a bridge to the conveying vehicle over which the 
shipping container is transferred. ‘ 

It is a further object of the present invention to provide, 
in combination; a shipping container having a pair of 
spaced transverse slots extending across the bottom there 
of, and transfer apparatus having a pair of extensible 
arms adapted for ?tting in the slots and supporting the 
container thereat in transferring relation. ‘ 
An additional object of the invention is to provide, in 

combination, transfer apparatus having a pair of spaced 
extensible arms,ta conveying vehicle having a longitudinal 
frame ‘and a pair of spaced transverse plates thereon 
adapted for transverse alignment with the extensible arms 
for supporting the‘ends of .the arms when they are ex 
tended thereby forming a bridge over which a shipping 
container may'be transferred. . ._ 

Another“ object is to provide a process of transferring 
a shipping container between the transfer apparatus and 
a conveying vehicle disposed‘ alongside the transfer appa 
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2 
ratus comprising raising the container relative ‘to the 
transfer apparatus and extending arms laterally of the 
apparatus to the conveying vehicle on which the outer 
ends of the arms are supported. and then moving the con 
tainer along the arms. 
A further object of my invention is to provide a con 

veying vehicle having a pair of spaced transverse plates 
thereon adapted for transverse alignment with the exten 
sible arms for supporting the ends of the arms with each 
plate having means on the outer ends thereof for raising 
the shipping container relative to the transverse plates for 
horizontal alignment with a supporting surface, such as 
a platform or horizontal arms to'which the container'may 
be transferred and supported. ‘ g . 

Briefly described, the apparatus of my invention com 
prises a transfer unit having a pair of elevator units 
mounted transversely on the longitudinal frame of the 
unit. Hydraulic jack means are provided on each end of 
the elevator units for raising the units and tilting the units 
transverselytcf the frame. An extensible arm is mounted 
on each transfer unit for extension on either side of the 
transfer unit and adapted for being supported on the 
outer ends thereof by a conveying vehicle on which the 
shipping container is supported in travelling relation. 
Rollers are provided on the upper surface of the elevator 
units and on the upper surface of the extensible arms for 
supporting and conveying the container, therollers being 
disposed in a common plane. Hydraulic jack 'means are 
provided on each end of the elevator units for, raising a 
container supported thereon to allow extension and re 
traction of the arms to and from a conveying vehicle 
without any obstruction by the container. In addition, 
hydraulic jack means are disposed on each end of the 
arms and adapted for moving downwardly to contact with 
the supporting surface to or from which the container is 
transferred thereby moving the arms vertically. 

Apparatus embodying features of my invention is illus 
trated in the accompanying drawings, forming a part of 
this application, in which: i 

Fig. 1 is a diagrammatic top plan view showing the 
transfer apparatus of my invention with a shipping con 
tainer thereon being transferred from a highway convey 
ing vehicle to a railway conveying vehicle; 

Fig. 2 is a side elevational view of the transfer appa 
ratus mounted on a vehicle and supporting a shipping 
container thereon; 

Fig. 3 is a top plan view of the transfer apparatus 
embodying the present invention with extensible arms 
thereof extending over a railway conveying vehicle with 
the shipping container being shown thereon in dotted 
lines; it ‘ 

Fig. 4 is a top plan .view of one of the elevator units 
removed from the vehicle; 
Fig. 5 is a bottom plan view of the removable elevator 

unit shown in Fig. 4; 
Fig. 6 is a sectional view taken generally along the 

line 6—6 of Fig. 3 and showing the hydraulic jack means 
on the outer end of extensible arm engaging the support 
ing surface of a railway ?at car‘; 

Fig. 7 is a sectional view taken generally along the line 
7—-7 of Fig. 3 and showing the hydraulic jack means for 
raising and lowering the elevator unit shown in Figs. 4 
and 5; i - 

Fig. 8 is a, side elevational view of the hydraulic jack 
means shown in Fig. 7 with the elevator unit being shown 
in section; , . 

Fig. 9 is an elevational‘view of the drive means for 
extending the arms laterally of the elevator unit and for 
driving the rollers on the arms and on ‘the elevator unit; 

Fig. 10 is a frontend elevational view of the shipping 
container used with the transfer apparatus and showing 
a king pin thereon; . 
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Fig. 11 is an end elevational view of my transfer ap 
paratus showing a shipping container being lowered to 
the ground by tilting of the elevator units transversely of 
the vehicle frame;- - > 

v Fig. .12 is a fragmentary, end elevational view of one of 
.the elevator units showing a winch for restraining the 
shipping container as it is conveyed along the extended 
arms of the elevator unit in tilted position; _ ‘ 

Fig. 13 is a hydraulic schematic diagram of ‘the hy 
draulic’. system for the tranfser apparatus mounted on a 
_ roadway vehicle; 

Fig. 14 is a top plan view of a highway conveying ve 
hicle for the shipping container showing transverse plate 
members on which the extended arms of the elevator 

V units rest while the shipping container is being transferred 
-_to and from the conveying vehicle; 

'Fig. 15 is a cross sectional view taken along the line 
..15—15 of Fig. 14 and showing the telescoping connection 
of the longitudinal frame members of the conveying ve 

_ hicle of Fig. 14; and, 
- lFig. 16 is anelevational view looking generally along 
the line 16—16 of Fig. 14. 

Referring now to the drawings for a better understand 
. ing of my invention, I show in Fig. 1 a shipping container, 
indicated generally by the numeral 10, being transferred 
_by a vehicle supported transfer unit 20 for the container 
embodying the transfer apparatus of my invention from 
a railroad conveying vehicle 11 to a highway conveying 
vehicle 200. If desired, the container transfer unit 20 
may be adapted for use in carrying the container 10 over 

" the highway. Referring now to Figs. 2 and 10, the ship— 
ping container 10 has a pair of spaced transverse slots 
12 extending across the full width of the bottom of the 
container. The slots 12 are lined by channel members 
13 which are welded to the body of the container 10. 

In order to secure the container 10 to a conveying ve 
hicle, clevis members 17 are provided on each side of the 
container 10 and are pivotally connected thereto by pins 
v18. Conveying vehicles for shipping containers normally 
have brackets thereon through which a cable or rope may 
be extended and connected to the clevises 17 for holding 
the container 10in secured position. As shown in Fig. 10, 

-__a king pin 19 is provided on the front end of the container 
.10 so that the container may be secured to a ?fth wheel 
of the transferring vehicle. Suitable doors may be pro 
vided at the ends or at the sides of the container 10‘, as 
desired. 

‘The vehicle transfer unit 20 for the container comprises 
a frame having longitudinally extending channels 21 with 
hydraulic supports 22 (see Figs. 2 and 3) adapted for 
lowering to the ground or supporting surface of the unit 
to support the frame intermediate the wheel supports 
.since the frame is of a relatively long length. 
A front elevator unit 23 and a rear elevator unit 24 are 

:mounted transversely on the channel members 21 and are 
adapted for ?tting in the slots 12 of the container 10 as 
'shown in Fig. 2 for supponting the container thereon. 
The elevator units 23 and 24 are identical in structure, the 
only dilference being that the rear elevator unit- 24 is 
adapted for moving longitudinally on the channel mem 
bers 21 as will be explained in detail hereinafter. For 
raising and lowering the elevator units 23 and 24 relative 
to-the frame members 21, hydraulic jack means com 
prising a hydraulic cylinder 26 is mounted on each side 
of the vehicle frame on each of the elevator units 23 and 
24. A piston 27 extends upwardly from the cylinder 26 
.(see Figs. 7 and. 8) and has a transverse plate 28 mounted 
on the upper end thereof between a pair of nuts 29 ad 
justably connected to the piston 27. A bracket 31 having 
an aperture therethrough extends upwardly from each 
side "of the transverse plates 28. An extension 32 having 
a laterally extending slot 33 therein projects downwardly 
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frompthe elevator units 23 and 24 and a connecting bar ' 
34l'connects the‘plate 28 to the elevator units. A sup 
porting rod 36 is secured to each end of the transverse 75 

plate 28 and is guided and supported by holders37having' 
a central aperture therein in vwhich the rods 36 ?t. The 
rods 36 aid in supporting, the elevator units and keep 
them from rocking longitudinally of,‘ the channel members 
21. The laterally extending slots 33 allow the elevator 
units 23 and 24 to be tilted transversely of the frame by 
raising the hydraulic jack means 26 on one side of the 
frame whileholding the hydraulic means on the opposite 
side of the frame, the bars 34 moving laterally in the slots 
33 upon tilting of the elevator units. Individual controls 
are arranged for operating each of the hydraulic jack 
means 26 independently of the remaining jack means 26. 
The rear elevator unit 24 is mounted on the plate 

member 39 which is supported in sliding relation on the 
longitudinal channels 21. The upper surface of the chan 
nels 21 is greased so that the plate member 39 will easily 
slide thereon. As shown in Fig. 7, side plate members 41 
are connected to the plate member 39 and the. hydraulic 
jack means 26 for the elevator unit 24 is mounted on the 
platemembers ‘41. Thus, vupon movement of plate meni 
ber 39 the entire elevator unit 24 along with the hy 
draulic jack means therefor moves longitudinally. A 
hydraulic motor 42 (see Fig. 3) is mounted on the frame 
of the transfer'unit and drives the shaft 43 through a 
pinion 44 and spur gear 46. A pinion 47 is mounted on 
shaft 43 and meshes with a spur gear 48 on'countershaft 
49. A double cable drum 51 is mounted on shaft 49 
and has a cable 52 secured to one side of the plate mem 
ber 39 and a cable 53 extending around a pulley 54 to the 
other side of the plate-member 39. The hydraulic motor 
42 is of the reversible type and thus'the cable drumpSl 
can be rotated in either direction thereby shifting or slid; 
ing the rear elevator unit 24 toward or away from the ele 
vator unit 23 for adjusting the spacing between the front 
and rear elevator units 23 and 24m correspond to the 
spacing of the transverse slots'12 in the shipping container 
10. This is required since shipping containers up to 40 
feet in length will be employed and the distance between 
the slots varies for containers of different. lengths. Thus, 
it is necessary that the distance between the elevator units 
23 and 24 beadjustable for adapting my container trans 
fer unit for different sizes of shipping containers. 
The elevator units 23 and 24 have supporting rollers 

56 spaced along the upper surface of the elevator units 
and adapted‘for supporting the'shipping container 10 
thereon. The rollers 56 are mounted on shafts 57 and 
are driven in a manner to be explained in detail below. 
Hydraulic cylinders 58 having an angle member 59 
secured to the piston rod 61'are mounted on each end 
of the elevator units 23 and 24. The cylinders 58 are 
adapted for lifting the shipping container 10 off the 
rollers 56 on which the shipping container 10 is normally 
supported when on the elevator units. Aguideway 62 
(see Fig. 8) is formed on a side of, the elevator units 23 
and 24 and laterally spaced, aligned rollers 63 are 
mounted on the elevator units 23 and 24. An extensi 
ble arm indicated generally by the numeral 64 is mounted 
on‘ each of the elevator units 23 ‘and 24 and has a channel 
member 66 on one side thereof forming'a guideway for 
receiving the rollers 63 onrthe elevator units. Laterally 
spaced, ‘aligned rollers 67 are arranged on the side of 
the extensible arms 64 opposite the channel 66 and are 
adapted for being received in the guideway '62 in sup 
porting relation. The extensible arms 64‘have container 
supporting rollers 68 laterally spaced on the upper surface 
thereof and adapted for engaging the slot 12' of the ship 
ping container 10. The rollers 68 are of the same 
heightgas the rollers 56 on the elevator units and are in 
the same plane thereof so that the container 10 may be 
transferred along the'arms 64 onto the elevator units 23 
and 24 without any change in the direction of movement 
of, the shipping container-10. Hydraulic cylinders‘ 69 
having piston rods 71 directed downwardly therefrom 
are arranged on each end’ of the arms ‘64 for supporting 
theends of the arms 64 when the _arms are extended 
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and for raising the shipping'container 10‘ on'the arms 
(See Fig. 6). t 

> Thedrive means (see Figs. 5 and 9 also) for my con‘ 
tainer transfer apparatus comprises a hydraulic motor 
72 ‘on each elevator unit“ having a drive shaft 73 extend 
ing therefrom to a gear box 74 with a coupling 76 in 
terposed between the motor 72 and gear box 74. ‘The 
output shaft 77 of gear box 74 has a pair of sprockets 
78 and 79 mounted thereon. The gearbox 74 and motor 
72 are mounted in a‘housing 75 which is secured to a 
side of the elevator units 23 and 24 and movable there 
with. Sprocket . 79. drives the sprocket 81 through 
sprocket chain82 extending between the sprockets. The 
sprocket 81 is ‘mounted on a roller shaft 57 which drives 
one of the ‘rollers 56 ‘which in turn, drives the other 
rollers 56 through sprocket chains 83 and sprockets 84. 
The last roller 56 (see Fig. 4) to be driven on the eleva~ 
tor unit has a sprocket 86 on the shaft 57 which drives 
a cross shaft 87 through sprocket 88 secured to shaft 87 
and sprocket chain 89 connecting sprockets 8-6 and .88. 
Sprocket 78 drives cross shaft 91 (see Fig. .5) through 
sprocket chain 92 and sprocket 93 mounted on the cross 
shaft 91. 

For extending the arms 64 laterally ofthe elevator 
units 23 and 24 and for driving the rollers 68 on the ex-' 
tensible arms, the drive is obtained from the cross shafts 
87 and 91. It is understood that when the arms are ex 
tended the drive for the rollers 68 is received either 
through cross shaft 87 or cross shaft 91 depending on 
which side of the elevator units' the arms are‘ extended. 
When the arms 64 are‘extended tothe left viewing Figs. 
4_and 5, the drive for rollers 68 is obtained through a 
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‘sprocket 94 mounted on shaft. 91 and drives a counter- t 
shaft 96 through‘ sprocket ‘98 and sprocket chain 99. A 
spur gear 101'is mounted on shaft- 96 and is adapted for 35 
engaging ‘idler gears 102 mounted ‘on each end of the . 
extensible arms 64. The idler gears 102 mesh with gears 
‘103 which‘ drive the rollers 68 on the end of the arm. 
The “end roller 68 is connected by sprockets 104 and 

‘ sprocket chains 106 for driving the remaining rollers 
68 on the, extensible arms 64. 

It is understood that the gear 101 drives the rollers 
68 only when the extensible arms 64 are extended to the 
left viewing Figs. 4 and 5 and when the arms are in re 
tracted position. 
For driving the rollers 68 when the arms 64 are ex 

tended to the right viewing Figs. 4 and 5, a sprocket 107 
is mounted on shaft .87 and drives countershaft 108 
through sprocket chain 109 and sprocket 111 mounted on 
shaft 108. A ‘spur gear 112 is mounted on shaft ‘108 
and 'is adapted for engaging idler gear 102 which, in turn, 
drives rollers 68 through the gear 103. Thus, the gear 
112 drives the rollers 68 when the extensible arms“ 64 
are extended to the right viewing Figs. 4 and 5 through 
‘the drive from‘the rollers 56 on the elevator units as 
there is no direct connection between shaft 87 and the 
‘drive means except through the rollers 56. 

Mounted on the shafts 96 and 108 are freely rotatable 
pinions 113. Clutches 114 are adapted for engaging 
and thereby driving pinions 113. A rack 116 is mounted 
on the underside of each of ‘the extensible arms 64 and 
meshes with the pinions 113. Thus, upon engagement 
of ‘clutches 114 with pinions 113 the arms 64 will be 
‘extended by the racks 116.. The clutches 114 are air 
operated and are actuated by suitable controls‘ behind 
the ‘cab of the vehicle carrying my container transfer 
apparatus. A double acting air cylinder 105 is; secured 
to each end of each of the elevator units 23 and 24 and 
has an upwardly extending piston‘ rod 110‘ thereon 
adapted for engaging a slot on the ends of the extensible 
arms 64 in‘the extended and retracted positions of the 
arms to lock the ‘arms v64 in such positions. Suitable 
controls'are provided on the control panel for actuating 
the cylinders .3105. 
when the arms '64 are ‘not in fully retracted or fully 
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extended position, the gears 101 and 112 are not in 
mesh with the idler gears 102 and thus, the rollers 68 

' on the extensible arms 64 are not driven. This arrange—_ 
ment provides a safety feature in that a shipping contain 
er supported on the elevator unit cannot be conveyed 
along the arms 64; unless the arms‘ are in fully extended 
position thus preventing the shipping container 10 from 
beingdriven off the ends of the“ arms when the arms 64 
are partially extended. The rollers 56 on the elevator 
units are driven ‘whenever the hydraulic motor 72 is 
actuated and the rollers 68 on the arms will vbe driven 
only if the arms are fully retracted or‘fully extended 
while motor‘ 72 is actuated. 
A shipping container 10 is normally supported on the 

‘elevatorunit on the upper surface of the rollers 56. 
Since the rollers ‘68 on the extensible arms are in the 
same plane as the rollers 56, it is necessary to raise the 
container above rollers 56 in order for the extensible 
arms 64 to be extended and retracted while the con~ 
tainer is on the elevator units. Thus, ‘hydraulic cylin~ 
ders 58 are provided for lifting the container above the 
elevator units off the rollers 56 so that the, extensible 
arms ‘64 may be extended and retracted. ‘ 

In order ‘to lift the, shipping container 10 from a con 
veying‘vehicle so that the rollers ‘68 will be in contact 
with the slotsv 12, hydraulic‘ cylinders 69 are actuated. 
when the ‘arms 64 are extended over the conveying ve 
hicle within the slots 12. As shown in Fig. 6, the hydrau 
lic cylinders 69 move downwardly and contact the convey 
ing vehicle thereby raising the arms 64 and the container 
1r’; whereby the shipping container 10 can be conveyed 
along the arms 64 on‘the rollers 68 while the arms are 
supported at their outer ends by cylinders 69. 
My container transfer unit can be used for lowering 

a shipping container 10 onto‘ the ground oro‘ther support 
ing surface alongside the unit by the tilting of the eleva 
tor units. By raising the hydraulic cylinders 26 on one 
side of the transfer apparatus ‘and by‘lowering or keep— 
ing the hydraulic cylinders 26 on the other side of the 
apparatus in lowered position, the elevator units 23 and 24 

» can be tilted transversely of the frame members 21 to an‘ 
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angle of about 20° to the horizontal as shown in Fig‘. 11. , 
This arrangement can be used to load or unload a shipping ‘ 
container 10 by merely the use of a portable hydraulic 
jack 115 which may be used for raising the container 10 
so that the arms may move thereunder, and for lowering 
the container 10 to permit retraction of the arms when 
the container is being lowered 'onto the supporting sur 
face. To restrain and guide the lowering of the container 
10, a single cable drum 117 is freely mounted on shaft 9.1 
and is adapted‘for engagement by clutch 118 secured to 
the shaft 91 but adapted for sliding along shaft 91. A 
‘yoke 119 is hinged at 121 to the inner surface of an end 
plate of each of the elevator units 23 and 24 (see Figs. 
3 and 12). Yoke 119 has a pulley 122 mounted on the 
outer end thereof. The yoke 119 is adapted for swinging 
upwardly when the arms 64 are extended and lock means 
123 is provided ‘for securing the bracket 119 in the up 
right position. In this position, a cable can be trained 
thereover from the drum 117 and connected to the clevis 
17 of the shipping container 10‘ and thus, the shipping con 
tainer 10 can be restrained when it is lowered alongside 
the transfer apparatus. The clutches 118 are air operated 
and actuated by suitable controls on a‘control panel and 
are adapted'for engaging the drum 117 in either direction 
of rotation of shaft 91. In some instances, it may be de 
sirable to have the drum 117 employed for conveying 
the shipping container along freely mounted rollers on 
the arms. ‘ , 

Referring now to Fig. 13 in which the ‘hydraulic sys— 
tem for ‘my transfer apparatus is shown diagrammatical 
ly, a hydraulic ?uid reservoir 124 is shown for supplying 
the ‘hydraulic ?uid. ‘Pump 126 is connected to reservoir 
124 through the how line 127 and supplies the valve bank 
indicated ‘generallyby the numeral 128 with ?uid, a re 
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turn line 129 returning the ?uid to the reservoir. ‘Al pump 
131 is connected to reservoir 124 through flow linev 132 
and supplies a valvegbank indicated generally by the 
‘numeral 133 with ?uid'th'rough ?ow line 134, a return 
line 136 returning ?uid to the reservoir. Pumps 126 
and 131 are driven by the powerv takeoff (not shown) 
of the vehicle on which the apparatus is mounted. ;A 
hand lever 137 (see Fig. 3) is provided for each of'the 
valve sections of the valve banks 128 and 133 andj~as 
shown in Fig. 3, the apparatus can be actuated from 
either side of the vehicle as levers 137 are provided on 
each side of the vehicle and connected ,to each other by 
links 138. _ . " v .‘ fv ' 

Valve section 139 of the valve bank 128‘ actuates the 
hydraulic cylinders 22 for supporting tbedo'ngitudinal 
frame of the vehicle on which the transfer apparatus is 
carried with flow lines 140 and 141 extending from the 
valve section 139. Valve sections 142 and 143 actuate 
the hydraulic cylinders 26 for'raising and lowering the 
front elevator unit 23 through flow lines 144 and 146. 
Valve section 147 actuates the hydraulic cylinders 58 on 
both the front and rear elevator units through ?ow lines 
148 and 149. The hydraulic cylinders 58 “are actuated 
simultaneously to raise the shipping container 10 above 
the elevator units for extension of the arms 64. 

Valve sections 151 and 152 actuate the hydraulic cylin 
‘ders 26 on the rear elevator unit 24 for raising and lower 
ing the rear unit. Flow lines 153 and 154 are provided 
for supplying ?uid to the cylinders 26. Valve section 
156 is provided for driving the reversible motor 72 for 
the front elevator unit through ?ow lines 157 and 158, a 
return line 159 being provided to the reservoir. 

Valve section 161 in valve bank 133 actuates the rever 
sible motor 72 for the rear elevator unit 24 and has ?ow 
lines 162 and 163 extending thereto, and a return line 164 
to the reservoir 124. Valve section 166 actuates the 
hydraulic cylinders 69 on the extensible arms 64 for 
raising and lowering the arms when they are in extended 
position. The cylinders 69 are actuated simultaneously 
and are supplied with hydraulic fluid through ?ow lines 
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167 and 168. Valve section 169 controls the reversible ‘ 
motor 42 for moving the rear elevator unit 24 along the 
channel members 21. Fluid is supplied to the reversible 
motor 42 through flow lines 171 and 172, and a return 
line 173 is provided for returning hydraulic ?uid to the 
reservoir 124. A lever 137 is provided for each of the 
valve sections, as indicated in Fig. 3, on each side of the 
vehicle. 
My container transfer apparatus is thus operated com 

pletely hydraulically except for the air cylinders 105 
and the air clutches 114 and 118. In order to keep the 
hydraulic lines taut for the rear elevator unit 24 as it is 
moving longitudinally on the channel members 21, I 
provide spring actuated reels 176 which take up the slack 
in the hydraulic lines running to the rear elevator unit. 
The conveying vehicle to or from which the shipping 

container is transfered may be a railroad car, a boat, 
a cargo airplane, barge or truck. A conveying vehicle 
for which my invention is particularly adaptable is illus 
trated in Figs. 14, 15 and 16 comprising the highway 
conveying vehicle 200. A trailer portion 201 is connected 
to the tractor of vehicle 200 'by a telescoping draw bar 
202 on the tractor pivotally engaging an eye 20% on the 
trailer portion 201 for pulling trailer 201 in travelling 
relation when the shipping container 10 is not supported 
thereon. When the shipping container 10 is supported on 
trailer portion 201, the king pin 10 of the shipping con 
tainer engages a ?fth wheel 2014 on the tractor and 
the trailer portion 201 is carried through suitable securing 
means (not shown), such as cables and the like, securing 
the container to the trailer through the clevises 17 and 
suitable brackets on the trailer portion 201. The trailer 
portion 201 comprises a frame having longitudinally ex 
tending telescoping channels 205 connected by transverse 
beam members 206. , The telescoping channels 205 are 
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8 
connected to each other through connecting bars 207 ‘ex 
tending through suitable aligned apertures 208 in the 
channel members 205. Front and rear transverse plate 
members 209 and 211, respectively, are connected trans 
versely on the upper surface of'the channel members 205. 
The transverse'plates '209 and 2111 are adapted for support 
ing the extensible arms 64 thereon when a shipping con 
tainer is being transferred to or from the trailer portion 
201. As the space betwen the elevator units 23 and 24 
of the transfer apparatus varies, it is necessary‘ that 
the spacing between the transverse plate members 209 
and'211 vary. Thus, the telescoping connection allows 
the plate members 209 and 211 to be spaced according 
to the spacing of the elevator units 23 and 24. If de 
sired, a sliding plate member such as used to ‘space the 
elevator units may be used. ' 

Hydraulic jack means 212 is provided on each end 
of each of the plate members 209 and211‘for lifting 
the container 10 relative to trailer 201 in order to un 
load the container 10 from the trailer portion 201 by 
allowing support means such as pivoted arms to be placed 
under the container, and then lowering the jack means 
212 leaving the container resting on the support means. 
The trailer portion 201 may then be connected to the 
telescoping draw bar 202 through eye 203, and moved 
from under the container 10 to another location. For 
supporting the front end of the trailer portion 201, jack 
means 213 are provided on the outer side of channels 205 
beneath the plate member 209 and may be lowered by 
hand through a suitable gear arrangement- " or ‘auto 
matically, either hydraulically or electrically. 

In operation, to transfer a shipping container from a 
conveying vehicle, such as a truck, railroad car or the 
like, as shown in Fig. 3, the transfer-apparatus is pulled 
up alongside the conveying vehiclewith the front elevator 
unit 23 aligned with the front slot in the, shipping con 
tainer 10. The rear elevator unit 24 is then aligned with 
the rear slot in the shipping container by actuation of 
the motor 42 through valve section 169. Next, theele 
vator units 23 and 24 are elevated until the upper sur 
face of the arms 64 is level with the slots. “The motors 
72 are energized and the air clutch 114 is actuated 
thereby extending the arms 64 to the right viewing Fig. 
3 in the slots of the containers. The air cylinders 105 
beneath the extended arms are actuated to lock the arms 
in position. The downwardly extending, cylinders 69 on 
the extensible arms are actuated through the valve sec 
tion 166 and the cylinders move downwardly to engage 
the conveying vehicle and raise the ‘arms 64 and the con 
tainer 10 thereon. The front and rear elevator units 23 
and 24 will rock vertically approximately 2.1/2 inches 
as the arms are moved upwardly'through actuation of 
cylinders 69 so it is not necessary to actuate the elevator 
units when the cylinders 69 on the arms are actuated. 
In this position, the container is resting on the rollers 
68 of the extensible arms 64. The drive motor 72 was 
deenergized after the arms were extended and is now 
energized again. Since thearms .64. are in fully extended 
position to the right, gear 112 is in mesh with gear 102 
and thus the rollers 68 are driven along with the rollers 
56 thereby moving the container onto the elevator units 
23 and 24. The motors 72 are deenergized to cease the 
movement of the container 10. In this position,the con 
tainer 10 rests on the rollers 56 on the front and rear 
elevator units 23 and 24. I ' Y , 

If desired, stop means (not shown) may be provided 
on the ends of the elevator units 23 and'24-to engagethe 
forward side of the shipping container -10.when it is 
being moved onto the elevator units and. thereby prevent 
ing the shipping container from being driven ‘off ‘the 
elevator units onto the ground.‘ These stops may be 
removed when the elevator units’ 23 and 24 are not in 
operation and may be operated by hand or automatically. 
With the container resting on elevator units 23 and 24, 
the hydraulic cylinders 58 are actuated which raises the 
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eentaiaer off at‘ hilt? ‘rollers 55. The air cylinders 10s 
are actuated to release the loeking means and in this posie 
tion, ‘the arms 64 may be retracted upon actuation of’ 
itil‘el‘nioto‘rs 72 through valves 156 and 161 while actuating 
the ‘air operated clutches 114. 6 Before the Container 10 
leaded onto the transfer ‘apparatus, it is desirable to 

lower ‘the hydraulic 22 to minimize the de 
?ectiori'in the channels 21 by giving added support in 

; . termedi'ate the frame of the transfer apparatus. 
In some instances it might be desirable to have the 

shipping container 10 transported along the highway on 
the container transferrapparatus, but it is usually desir 
able to transfer‘the' shipping container 10 to a ‘separate 
highway conveying vehicle. In operation to transfer the 
‘shipping ‘container 10 from the container transferring ap 
paratus to the highway ‘conveying vehicle 200 shown in 
Figs. 13 and 14, the hydraulic cylinders 26 on the front 
‘and ‘rear elevator units are actuated through valve sec 
tions 142, 143, 151, and 152 to align the elevator units 
vertically. Next, cylinders ‘58 on the elevator units are 
‘actuated thus raising the ‘container above the rollers 
68 and‘ 56. The transverse plates 209 and 211 are 
aligned with the elevator units. In this position, the 
hydraulic drive motors 72 are actuated along with the 
air operated clutches 114 thereby extending the arms 64 
over the plates 209 and 211 at which position the motors 
72 are deenergized, The cylinders 105 are actuated to 
lock the arms 64 and the cylinders 69 on the arms are 
lowered. After the cylinders 69 on the outer end of the 
arms“ ‘contact plates 209 and 211, the motors 72‘ are 
energized ‘thereby driving rollers 56 and 68 to transfer 
the‘ shipping container along the‘ arms 64. Normally, 

. ‘steps will be provided on the conveying vehicle against 
which the forward side of the shipping container will 
"abut, in the event the operator of the‘transfer apparatus 
does not deenergize the motors 72 at the proper time. 
When the‘ ‘container 10 has reached the proper position 
over the conveying vehicle, the ‘motors 72 are deener 
gized through valves 156 ‘and 161 and the cylinders 69 
‘are retracted therebylowering the extensible arms 64 
and thepshipping container 10‘ thereon to the conveying 

. ‘vehicle ‘2001. The cylinders 105 are actuated to unlock 
the‘. extended arms 64, and in this position, the. motors 
72 can be again energized to retract the extensible arms 
64. 

. From the foregoing, a container transfer unit has been 
described which may transfer a shipping container to or 

' from a ?at level surface such as a railway ?at car, with 
out the alteration or change of the flat car in any man 

' My apparatus forms a bridge over which the ship 
pingi'con'tai‘ner may be transferred and allows the ship 
ping container to be transferred in a minimum of time 
,‘from‘ either side of the transferring apparatus with a 
minimum of skill. 
‘heavy ‘shipping containers may be transferred “between 
the transfer'apparatus and the conveying ‘vehicle. The 
elevator units comprising the present invention are re 
movable from the vehicle on which they are carried and 
‘are adapted for attachment to any type of vehicle or to 
any ?xed support. While the‘ drawings show the con 
‘tainer 10 having a king pin 19 thereon for engaging the 
?fth wheel 204, the highway conveying vehicle 200 may 
be provided with a king pin instead of the container 10. 
Further, if desired, the ?fth wheel may be removed from 
the conveying'vehicle and no king pin will be necessary‘ 

. on the container or the conveying vehicle. 
While I have shown my invention in but one form, 

> it will bet‘obvious to those skilled in the art that it is 
“not ‘so lir‘nited,-but is susceptible of various changes and 
modi?cations without departing from the spirit thereof, 
‘and I desire, therefore, ‘that only such limitations shall 
be placed thereupon as are speci?cally set forth in the 
‘appended claims.“ ‘ 

“WhatI‘clain-i is: ( , 
<1; “In combination, an ‘elongated shipping container 
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having \a‘pair of ‘downwardly opening, spaced transverse 
slots extending across the full width of the. bottom of 
the container,‘ a vehicle supported transfer ‘unit having 
a pair of elevator units mounted thereon. adapted to en 
ter the transverse slots in said container and move the 
container vertically while fully supporting the container 
thereon at said slots, an extensible arm on each of the 
elevator units movable vertically with the movement of 
the elevator units and adapted for movement in a gen 
erally horizontal-direction relative to the elevator units 
and the container ‘and for supporting the container at 
said transverse“ slots, and means providing relative ver 
tical movement ‘between said container and said arms 
for‘ ‘- permitting the“"general1y horizontal movement of 
said arms relative to the elevator units and the container 
when the container is supported on said elevator units. . 

2. In combination, an elongated shipping container 
having a pair of downwardly‘ opening, spaced transverse 
slots extending across the full width of the bottom of 
the container,’ a vehicle supported transfer unit having 
a pair, of elevator units mounted thereon adapted to en 
ter ‘the transverse slots in said container to move the 

7 container vertically while fully supporting the container 
thereon, a laterally extensible arm on each of the ele 
vator units movable vertically with the movement of the 
elevator units and adapted for lateral movement relative 
to the elevator units and the container,’ said extensible 
arms being adapted for engaging the container in sup 
porting relation at said transverse slots, and means on 
said elevator units for raising and lowering said con 
tainer relative to‘the elevator units. ‘ 

3. In combination, a shipping container having a pair 
of downwardly opening, ‘spaced transverse slots extend 
ing across the full width of the bottom of the'container, 
a vehicle‘supported transfer unit having a pair of ele 
vator units mounted thereon adapted to enter the trans 
verse slots in said container and to move the container 
vertically while fully supporting the container thereon 
at said slots, said elevator units adapted for tilting trans 
versely of said transfer ‘unit, a laterally extensible arm 
on each of the elevator units movable vertically with 
the elevator units and being adapted for lateral move 
ment relative‘ to the elevator units and the container, 
means providing relative vertical movement between ‘said 
container and said arms for permitting the lateral move 
ment ‘of said arms relative to the elevator units and the 
container when the container is on the transfer unit, and 
rollers on said elevator units and said arms adapted for 
engaging the container in supporting relation at the slots 
thereof whereby ‘said container may be conveyed along 
the arms and along said elevator‘units. 

4. In combination, an elongated shipping container 
, having a pair of downwardly opening, spaced transverse 
slots extending across the full width of the bottom of 
the container, a vehicle transfer unit having a pair of 
elevator units mounted thereon adapted to enter the 
transverse slots in said container and to move ‘the con 
tainer vertically while fully supporting the “container 
thereon at said slots, ‘said‘ elevator units. being" adapted 
fortilting transversely of said transfer unit, a laterally 
extensible arm on each of the elevator units movable 
vertically with the elevator units, means on said elevator 
units for raising a shipping container supported thereon 
to permit the arms to be extended and retracted, said 
arms adapted to be supported at their outer ends when 
in fully extended position, means on said arms for mov 
ing‘ said arms vertically when the arms are in fully ex 
tended position and supported at their outer ends, rollers 
on the upper surface of‘ said elevator units and the upper 
surface ‘of said arms adapted for engaging the container 
in ‘supporting ‘relation at the, slots thereof, and drive means 
for rotating said rollers whereby said container may be 
conveyed along the arms and the elevator units. 

5.‘ The combination as de?ned in claim 4 and further 
characterized in that the drive means for the rollers on 
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said arms is operable only when'the arms are in fully 
extended position or in fully retracted position thereby 
preventing movement of the container along the arms 
when the arms are partially extended. _ 

6. In combination, a shipping container having a pair 
of downwardly opening, spaced transverse slots extending 
across the full width of the bottom of the container, a 
vehicle supported transfer unit having a- pair of elevator - ‘ 
units mounted thereon adapted to enter the transverse 
slots in said container and to move the container vertically 
while fully supporting the container thereon at said slots, a 
conveying vehicle for carrying the container in travelling 
relation disposed alongside the vehicle transfer unit, a 
laterally extensible arm on each, of the elevator units 
movable vertically with the elevator units and, adapted for 
lateral movement relative to the elevator units and the 
container, said extensible arms adapted to be supported 
on said conveying vehicle when the arms are extended and 
to engage the container in supporting relation at said slots, 
means on said units to provide relative vertical movement 
between the container and the arms, and means on the 
extended arms and the elevator units for moving said con 
tainer between the transfer unit and said conveying vehicle 
after the arms are extended and supported by said convey 
ing vehicle. 1 

7. The combination de?ned in claim 6 and further char 
acterized in that one of said elevator units is movable 
longitudinally relative to said transfer unit whereby the 
spacing between said elevator units may be varied to ac 
commodate containers having slots of different spacings. 

8. In combination, a shipping container having a pair 
of downwardly opening, spaced transverse slots extending 
across the ‘full width of the bottom of the container, a 
vehicle supported transfer unit for the container having 
a pair of elevator units mounted thereon adapted to enter 
the transverse slots in said container and to move the con 
tainer vertically while fully supporting the container 
thereon at said slots, a laterally extensible arm on each 
of the elevator units movable vertically with the elevator 
units, a conveying vehicle for carrying the container in 
travelling relation disposed alongside the vehicle transfer 
unit, said arms adapted to be supported on said conveying 
vehicle when the arms are extended and to engage the 
container in supporting relation at said slots, means pro 
.viding relative vertical movement between said container 
and said arms for permitting the lateral movement of said 
arms relative to the elevator units and the container when 
the container is supported on the elevator units, rollers on 
said elevator units on which the container is supported at 
said slots, and rollers on said arms on which the container 
is supported at said slots and is conveyed between the 
transfer unit and the conveying vehicle. 

9. In combination,‘ a shipping container having a pair 
of downwardly opening, spaced transverse-slots extend 
ing across the full width of the bottom of the container, 
.a vehicle supported transfer unit having a pair of elevator 
units mounted thereon adapted to enter the transverse slots 
.in said container and to move the container vertically 
while ‘fully supporting the container thereon at said slots, 
.a conveying vehicle for carrying the container in travelling 
relation disposed alongside the vehicle transfer ‘unit, a 
laterally extensible arm on each of the elevator units mov 
able vertically With the elevator units and adapted for 
lateral movement relative to the elevator units and the con 
tainer, said extensible arms adapted to engage the con 
tainer at the slots in supporting relation when in ‘extended 
position, means on said elevator units to provide relative 
vertical movement between said container and said arms, 
said conveying vehicle comprising a longitudinal frame , 
having a pair of transverse plate members spaced longi 
tudinally thereon disposed in transverse alignment with 
the extensible arms and adapted to support the outer ends 
of the arms when they are extended, and means for mov 
ing said container between the transfer unit and said con 
veying vehicle along the arms after the arms are ex 
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tended and supported at their outer ends on the plate mem' 
bers of said conveying vehicle. _ I 

10. The combination as de?ned in claim 9 and further 
characterized in that the longitudinal frame of said/icon 
veying vehicle comprises spaced longitudinal pairs 7. of 
telescoping channel members being adjustably connected 
to each other between the transverse plate members where 
by the distance between the transverse plate members may 
be varied to accommodate the spacing of said elevator 
units on the transfer unit. 

ll. A transfer unit for transferring a shipping container 
between a conveying vehicle and said transfer unit com 
prising a longitudinally extending frame, a pair of longi 
tudinally spaced elevator units mounted transversely on 
said frame and movable vertically relative to said frame 
for lifting and supporting the container, said elevator units 
being mounted to tilt transversely of said frame to adapt 
the units for easily transferring the container, 2. laterally 
extensible arm mounted on each of the elevator unitsand 
movable with the elevator units, said arms, adaptedtfor 
lateral movement to extended position relative to the ele 
vator units and for supporting the container when the 
outer ends of the extended arms are supported, and means 
for raising the container relative to the elevator units 
whereby the arms may be moved laterally relatively to the 
elevator units and the container when the container is on 
the transfer unit. _, p _‘ 

12. A transfer unit for transferring a shipping con 
tainer between a conveying vehicle and said transfer unit 
comprising a longitudinally extending frame,.a pair of 
longitudinally spaced elevator units mounted transversely 
,on said frame and movablevertically relative to said 
frame‘ for lifting and supporting the container, said ele 
vator units being mounted to tilt transversely of said 
frame, a laterally extensible arm mounted on each of the 
elevator units and movable therewith, said arms adapted 
for lateral movement to extended position relative to the 
vator units and for supporting the container when the 
arms are extended and the outer ends thereof are sup 
ported, means on the elevator units for lifting the con 
tainer relative to the units‘ to permit the arms to move 
laterally relative to the container and the elevator .‘units 
when the container is supported on the elevator units, 
rollers on said elevator units for supporting ‘said. con 
tainer and adapted to convey the container therealong, 
rollers on said extensible arms adapted to, convey the con~ 
tainer therealong, and means on .said arms and said 
elevator units for driving said rollers, said means being 
mounted on said elevator units and movable therewith. 

13. A transfer unit for transferring a shipping con 
tainer between a conveying vehicle and said transfer unit 
comprising a longitudinally extending frame, a pair of 
longitudinally spaced elevator units mounted transversely 
on said frame and movable vertically relative to said 
frame for lifting and supporting the container, said ele 
vator units being mounted to tilt transversely of said 
frame to adapt the units for easily transferring the con 
tainer, a laterally extensible arm mounted on each of the 
elevator units and movable therewith, said arms adapted 
for lateral movement to extended position relative to the 
elevator units and for supporting the container when the 
outer ends of the extended arms are supported, means on , 
the elevator units for lifting the container relative to the 
units for permitting the arms‘ to move laterally relative ‘to 
the container and the elevator units when the container 
is supported on the elevator units, means on said ‘arms 
for raising said arms vertically when the outer ends of the 
arms are extended and supported whereby a container may 
be lifted from a conveying vehicle to supporting relation 
on said arms, rollers mounted on the upper surface of said 
elevator units for engaging the container in‘supporting 
relation, rollers mounted on the upper surface of said 
extensible arms for engaging the container'vin supporting 
relation when the outer ends of the arms are supported, 
and means ‘for driving said rollers whereby‘ said container 
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may be moved relatively to the arms and the elevating 
‘ units. 

14. A transfer unit as de?ned in claim 13 and further 
characterized in that one of said elevator units is movable 
along the longitudinally extending frame whereby the 
distance between the elevator units may be varied to ac 
commodate shipping containers of various lengths. 

15. A transfer unit for transferring a shipping con 
tainer between a conveying vehicle and said transfer unit 
comprising a longitudinally extending frame, a pair of 
longitudinally‘ spaced elevator units mounted transversely 
on said frame and movable vertically relative to said 
frame for lifting and supporting the container, said ele 
vator units being mounted to tilt transversely of said 
frame to adapt the units‘ ‘for easily transferring the con 
tainer, a laterally extensible arm mounted on each of the 
elevator units and movable therewith, said arms being 
adapted for lateral movement to extended position relative 
to the elevator units and for supporting the container when 
the outer ends of the extended arms are supported, means 
on the elevator units for lifting the container relative to 
the units to permit the arms to move laterally relative 
to the container and the elevator units when the container 
is supported on the elevator units, means on said arms 
for raising said arms vertically when the outer ends of 
the arms are extended and supported whereby a container 
may be lifted in supporting relation on said arms from a 
conveying vehicle, rollers mounted on the upper surface 
of said elevator units to engage the container in support 
ing relation, rollers mounted on the upper surface of the 
extended arms to engage the container in supporting re 
lation when the outer ‘ends of the arms are supported, 
means mounted on said elevator units for driving said 
rollers whereby said container may be moved relatively 
to the arms and the elevating units, and the drive means 
for the rollers on said arms being operable for rotating 
the rollers only when the arms are in fully extended posi 
tion or in fully retracted position thereby preventing move~ 
ment of the container along the arms when the arms are 
partially extended. 

16. A transfer unit for transferring a shipping container 
between the transfer unit and a lower container supporting 
surface comprising a longitudinally extending frame, a 
pair of longitudinally spaced elevator units mounted trans 
versely on said frame and movable vertically relative to 
said said frame for lifting and supporting the container, 
said elevator units being mounted to tilt transversely of 
said frame to adapt the units for transferring the con 
tainer between the lower supporting surface and the trans 
‘fer unit, a laterally extensible arm mounted on each of the 
elevator units and movable therewith, said arms being 
adapted for lateral movement to extended position over the 
lower supporting surface, means on said elevator units to 
provide relative vertical movement between said container 
and said arms, means on said elevator units adapted for 
attachment to said container for restraining the movement 
of the container when the elevator units are tilted and the 
arms are extended to the lower container supporting sur 
‘face, and means on said arms and said elevator units for 
moving said shipping container along the arms between 
the transfer unit and the lower supporting surface. 

17. A detachable elevator unit for supporting and trans 
ferring a shipping container between a conveying vehicle 
and the unit comprising means on opposite ends of the ele 
vator unit to move the elevator unit vertically and to tilt 
the elevator unit in the direction of transfer of the shipping 
container, a laterally extensible arm mounted on the eleva 
tor unit and movable therewith, said arm being adapted for 
lateral movement to extended position over the conveying. 
vehicle and for supporting the container when the arm 
is extended and the outer end thereof is supported by the 
conveying vehicle, hydraulic jack means on the elevator 
unit for lifting a container supported thereon relative to 
said unit whereby the arm may be extended and retracted 
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without obstruction by the container, and hydraulic jack 
means on said arm for contacting the conveying vehicle 

~ and moving the arm vertically when the arm is extended 
and disposed over the conveying vehicle. 

18. A detachable elevator unit for supporting and trans~ 
ferring a ‘shipping container between a conveying vehicle 
and said unit comprising hydraulic jack means on opposite 
ends of the elevator unit to move the elevator unit verti 
cally and to tilt the elevator unit‘ in the direction of trans 
fer of the shipping container, a laterally extensible arm 
mounted on the elevator unit and movable therewith, said 
arm being adapted for lateral movement to extended 
position over the conveying vehicle and for supporting the 
container when the arm is extended and the outer end 
thereof is supported by the conveying'vehicle, a plurality 
of spaced rollers on the upper surface of the elevator unit 
adapted to engage the container in supporting position, a 
plurality of spaced rollers on the upper surface of the 
arm disposed in the same plane as the rollers on said 
elevator unit and adapted to engage the container in sup 
porting position, hydraulic jack means on the elevator 
unit adapted to lift a container supported thereon relative 
to saidrunit whereby the arm may be extended and re 
tracted without obstruction by the container, and hy 
draulic jack means on said arm adapted to contact the con 
veying vehicle and to move the arm vertically when the 
arm is extended and disposed over the conveying vehicle. 

19. A detachable elevator unit as de?ned in claim 18 
and further characterized in that means is provided for 
driving the rollers on said arm and said elevator unit, and 
the drive means for the rollers on said arm is operable 
only when the arm is in fully extended or fully retracted 
position thereby preventing movement of the container 
along the arm when the arm is partially extended. 

20. In combination, a vehicle supported transfer unit 
adapted to support and transfer a shipping container, said 
transfer unit having a pair of elevator units mounted 
thereon adapted to move the container vertically while 
fully supporting the container thereon, an extensible arm 
on each of the elevator units movable vertically with the 
elevator units and adapted for movement in a generally 
horizontal plane relative to the elevator units and on each 
side thereof, a conveying vehicle for transporting the con 
tainer disposed alongside the vehicle transfer unit, said 
conveying vehicle comprising a frame having a pair of 
spaced transverse support members thereon disposed in 
transverse alignment with the extensible arms and adapted 
to support the outer ends of the arms when they are ex 
tended, said frame having pairs of longitudinally extend 
ing telescoping members adjustably connected to each 
other between the transverse support members whereby 
the distance between the transverse support members may 
be varied to accommodate the spacing of said elevator 
units on the transfer unit, ?uid pressure means on each 
end of each arm to support the outer ends of the arms 
when the arms are extended and adapted to move down 
wardly from the bottom of the arms, and means for mov 
ing the container between the transfer unit and the con~ 
veying vehicle along the arms after the arms are extended 
and supported at their outer ends on the support members 
of said conveying vehicle. 

References Cited in the tile of this patent 

UNITED STATES PATENTS 

1,410,103 Lightner et al. _______ .. Mar. 21, 1922 
1,989,920 ‘‘ , Fildes _______________ __ Feb. 5, 1935 

' 2,004,095 ' Hankins et al _________ __ June 11, 1935 

2,165,641 Mattox _____________ -- July 11, 1939 
2,656,196 =Fellabaum ___________ _._ Oct. 20, 1953 
2,693,889 Fellabaum ___________ .. Nov. 9, 1954 
2,727,638 Sestan ______________ __ Dec. 20, 1955 
2,773,612 West et a1. -..-----...._-..- Dec. 11, 1956 


