
PATENT SPECIFICATION   (l1)  1592113 [err]  (21) Application No. 5493/78
(22) Filed 10 Feb. 1978   (19) (31) Convention Application No. 804 421
(32) Filed 7 June 1977 in (33) United States of America (US) (44) Complete
Specification published 1 July 1981 (51) INT. [err] B60D 1/00 (52) Index at
acceptance B7T D3C3 (72) Inventor JACK HAROLD TRITTIPOE (54) VEHICLE WITH
PUSH FRAME AND PULL HITCH ASSEMBLY (71)   We, CATERPILLAR TRACTOR Co., a
equipment, except by use of a bale nospiece 50 corporation organized and
existing under the  and hook. laws of the State of California, United
States    According to one aspect of the present of 'America, of 100 N.E.
Adams Street,  invention, in a vehicle having a rearwardly 5 Peoria, State
of Illinois 61629, United States  extending frame which is adapted to be
en- of America, do hereby declare the invention,  gaged by a pushing
vehicle and which carries a 55 for which we pray that a patent may be gran-
hitch assembly for connection of a trailing ted to us, and the method by
which it is to be  vehicle which is to be towed, the hitch performed, to be
particularly described in and  assembly comprises bracket means which is 10
by the following statement-  '          mounted on the frame, and connector
means This invention relates to vehicles such as  movably associated with
the frame and having 60 tractor scrapers, having a rearwardly ex-  means
releasably connecting the connector tending frame which is adapted to be
engaged  means to said bracket means when the con- by a pushing vehicle and
which carries a  nector means is in one position relative to the 15 hitch
assembly for connection of a trailing  frame, the connector means when
connected vehicle which is to be towed.           to the bracket means
forming a hitch for 65 Heretofore, on push-pull scrapers, a pull towing the
trailing vehicle, and the bracket hook was mounted on the rearwardly ex-
means being operative when the vehicle is tending push frame of the scraper
such that a  being pushed to provide a stop to prevent the 20 bale
nosepiece on the forward end of a fol-  pushing vehicle overriding the
frame when lowing scraper, or the like, could engage over  the connector
means is removed from the 70 the pull hook so that the following scraper
bracket means. could be pulled by means of the bale nose-    The bracket
means may include a pair of piece connection. Alternatively, the following
spaced upstanding brackets having aligned 25 scraper may also act as a
pusher by using a  bores therethrough and the vehicle then push block on
the front of the following further comprises alternative connector means 75
scraper to engage with a push block which is including an elongated pin
arranged to be mounted on the push frame and extends mounted in said bores
of the brackets when beyond the hook so as to allow unimpeded  said
connector means movably associated 30 contact by the pusher. A mounting
portion of with said frame is secured from said brackets. the hook is in
contact with the top surface of It may alternatively include a pair of
upstand- 80 the push frame and is either bolted thereto  ing laterally
spaced brackets and said con- with legs of the hook being pinned to lugs
nector means includes a lower connector carried by a forward portion of the
push  portion releasably connectable to said brac- 35 frame. When the
scraper is used without the  kets and an upper forwardly curved hook hook,
there is no provision for preventing the  portion for connection of the
trailing vehicle. 85 bulldozer blade of a tractor used for pushing
Particularly when the vehicle is a tractor the scraper from riding up over
the push  scraper, the connector means may include a block of the push
frame. This blade can then  pair of legs diverging forwardly from the 40
come into cotact with components of the  connector portion and the hook
portion, and engine of the scraper causing damage thereto.  means pivotally
connecting said legs to said 90 The hook, likewise, includes no guards or
frame at points spaced from said upstanding shields to prevent the bale
nosepiece of a  brackets whereby a bale on the trailing trailing scraper
from riding forward of the  vehicle can engage with said hook portion 45
hooked portion of the hook and inadvertently  when said connector portion
is connected to engaging with the radiator and/or like parts  said brackets
and said legs and said hook and  95 of the engine carried by the push
frame. The  connector portion can be pivoted upwardly current construction
provides no means for  clear of said brackets when said connector 



connecting the scraper to a trailing piece of portion is released from said
brackets.    2                                      1,592,113
2 When a pin is inserted through the aper-    As shown in Fig. 2, the push
frame 12 has a tures in the upstanding brackets, this pin can  transversely
disposed push block 32 extend- serve as a pull pin whereby a cable is con-
ing across the frame with a bumper pad 34, or nected to the pin for pulling
equipment the like, projecting rearwardly from  the 5 behind the scraper.
With the pull-hook or  block 32. The pad 34 is adapted to be con- 70 hitch
assembly fastened to the push frame by  tacted by either a push block on
the front of a means of the pins through the brackets and  following
scraper or by a bulldozer blade of a by means of the pins through the ends
of the  tractor. The push frame 12 has a sloping top diverging legs, an
assembly is provided which  surface 36 extending upwardly and forwardly 10
can be engaged by the bale nosepiece of a  from the block 32. A pair of
laterally spaced, 75 trailing scraper, or the like.          vertically
upstanding brackets 40, 42 project The invention also consists, according
to  upwardly from and are secured to the block another of its aspects, in a
tractor scraper  32, as by welding, or the like. Each bracket having a push
frame, a sloping top surface on  40, 42 has a rearwardly curved upper
portion 15 said push frame, a pair of spaced apart, 44 and 46 and has an
aperture 48 and 50 in  80 upstanding brackets carried by said push  said
bracket, which apertures 48, 50 are frame, aligned apertures formed through
aligned with each other along an axis lying said spaced brackets, a
rearwardly curved  perpendicular to the longitudinal axis of the upper
portion on each of said brackets for  vehicle. The rearwardly curved upper
por- 20 preventing a bulldozer blade used for pushing  tions 44, 46 serve
to contain the bottom edge 85 said scraper from riding up onto the sloping
of a bulldozer blade to prevent the blade top surface of the push frame,
and a pin  from jumping over the block 32 and brackets seated in said
apertures in said brackets to  40, 42 and contacting component parts of the
bridge between said brackets whereby a  engine 22. The brackets 40, 42 can
serve as 25 pulling cable can be attached to said pin.  pull brackets when
a pin 52 (Fig. 2) is passed  90 An example of a tractor scraper construc-
through the aligned apertures 48, 50 so as to ted in accordance with the
invention will now  bridge the space between the brackets 40; 42. be
described with reference to the accompany  A cable or hook, or other
attaching means, ing drawings, in which:-                can be engaged
with the pin 52 between the 30   Figure 1 is an elevational view showing
the  brackets 40, 42 so that the scraper can pull 95 outlines of a ttactor
scraper having a push  whatever is connected to the cable. frame upon which
is mounted an improved    A hitch assembly 54 is removably attached hitch
assembly;                         to the brackets 40, 42 and to spaced
points on Figure 2 isan enlarged elevational view of a  the push frame 12.
Specificially, the hitch 35 portion of the push frame with the hitch
assembly 54 is comprised of a hook-shaped 100 assembly, shown in solid
lines, partially  member 56 which is cast, forged, machined, attached to
the push frame and, as shown in  or the like, and has a pair of outwardly
ex- dashed lines, in assembled relation with the  tending stubs 58, 60
integrally formed there- push frame;                             with. A
tubular sleeve 62 is telescoped over 40   Figure 3A is an elevatiotial view
of a  and is secured to stub 58 with sleeve 64 105 teardrop-type pivot pin;
telescoped over and secured to stub 60. The Figure 3B is a front view of
the pivot pin of sleeves 62, 64 diverge outwardly so that the Figure 3A;
outer ends are 'spaced apart and receive Figure 4 is a plan view of the
hitch assem- angled terminal members 66, 68 so as to form 45 bly in
position on the push frame; and,  the legs 70, 72 of the hitch assembly 54.
The 110 Figure 5 is a front elevational view of the  terminal members 66,
68 each have angularly hitch assembly in position on the push frame
disposed connecting portions 74, 76 which, with parts of the mounting
porion of the  when the terminal members 66, 68 are con- hitch assembly
broken away and shown in  nected to the sleeves 62, 64, the connecting 50
section.                                 portions 74, 76 will lie parellel
to each other. 115 Referring to the drawings wherein like  Each connecting
portion 74, 76 is bifurcated reference numerals refer to like parts
through- so as to span upstanding lugs 78, 80 welded, out, Fig. 1
illustrates a push-pull tractor or otherwise permanently secured, to the 



scraper vehicle 10, the vehicle being shown in  sloping top surface 36 of
the push frame 12. 55 phantom with the exception of the push  Aligned
apertures 82, 84 are formed through 120 frame 12 The tractor scraper 10 has
a front the bifurcated connecting portions 74, 76 unit 11 with a source of
power or engine 14  with an aperture 86 formed through the lugs for driving
a pair of front wheels 16 and is  78, 80 such that with each bifurcated
portion connected through a gooseneck connection 18  74 and 76 assembled
over the appropriate 60 to a scraper bowl 20 and the push frame 12. lug 78,
80, the apertures 82, 84, 86 will be 125 A second source of power or engine
22 is  aligned so that pins 88, 90 can be inserted mounted on the push
frame 12 for driving a  thereinto pivotally mountthelegs70,72 of the second
pair of wheels 23. A bale nosepiece 24  hitch assembly 54 to the push frame
12. and cushioned push block 26 is mounted on    On the end of the hitch
assembly 54, 65 the front end of the front unit 11.   containing the hook
member 56, is fastened a 130    2        t            3
1,592,113                                       3 downwardly depending
mounting member 92  event the front tractor and rear tractor be- which has
a hollow box-like shape made up  came too close to each other. The guard
130 of two side walls 94, 96 having portions lying  also serves to protect
the air intake to the 70                        substantially parallel to
each other and to the  rear engine 22 of the scraper. 5  axis of the
vehicle. A front wall 98 and rear    There has been shown and described an
70 wall 100 join the side walls 94, 96 with a pair  improved pulling
arrangement for a scraper, of partitions 102, 104 extending between the  or
the like, whereby spaced apart, upwardly front and rear walls and lying
parallel to the  extending brackets 40, 42 are mounted on the parallel
portions of the side walls 94, 96. push frame 12, which brackets 40, 42
have 75                     10 Aligned apertures 106, 108 are formed
rearwardly curved upper portions 44, 46 for 75 through the side walls 94,
96 and through the  engaging and containing forward movement partitions
102, 104. Bearing blocks 110, 112  of a blade of a tractor, or the like. A
pin 52 are secured to the inner surfaces of the side  can be extended
between said brackets 40, walls 94 and 96 and to the partitions 102, 104
42 whereby a cable or hook can be connected 80                     15 with
the apertures 114, 116 in the bearing  to the pin 52 for pulling purposes.
This is 80 blocks 110, 112 being aligned with the aper-  particularly
usefull for pulling vehicles that tures 106, 108 in the side walls 94, 96
and in  have broken down or became stuck, or the the partitions 102, 104.
The facing surfaces  like. The hitch assembly 54 can be pivotally of the
bearing blocks 110, 112 are spaced  mounted to the sloping portion of the
push 85                    20  apart a distance sufficient to receive the
frame 12 with the mounting member 92 of the  85 brackets 40, 42.
Teardrop-type pins 118, such  hitch assembly 54 engaging over the spaced as
shown in Figs. 3A and 3B, are assembled  brackets 40, 42 so that pins
passing through inwardly from the side walls 94, 96 of the  the opposite
walls 94, 96 of the mounting mounting member 92 so that the ends of the
member 92 engage in the apertures 48, 50 90                     25  pins
118 clear the partitions 102, 104 inside  of the spaced brackets 40, 42 to
secure the one 90 the housing. The pins 118 pass through the  end of the
hitch assembly 54 to the brackets apertures 106, 108 in the walls 94, 96
through  40, 42. The diverging legs 70, 72 of the assem- the apertures 114,
116 in the bearing blocks  bly have the bifurcated ends pinned to the 110,
112 and through the apertures 48, 50 in  lugs 78, 80 of the push frame 12
for securing 95                     30  the brackets 40, 42. The latch
plate 120 of the  the other end of the hitch assembly to the 95 teardrop
pin 118 extends downwardly from   push frame. With both ends of the hitch
the pin and has a bolt 122 passing through a  assembly 54 secured in place,
it is possible to small aperture 124 in the outer end portion of use the
hook 56 to engage with a bale on a the latch plate 120, which bolt is
threaded into  following scraper, or the like, to pull a 100
35 the side wall 94 or 96 of the mounting mem-  following vehicle, whether
it be a scraper, or 100 ber 92 so as to lock the pin 118 in position  the
like, during loading, scraping, leveling, or with respect to the mounting
member 92. the like. Two teardrop-type pins 118 are used to    WHAT WE
CLAIM IS.- assemble the hitch assembly 54 to the spaced    1. A vehicle
having a rearwardly extend- 105                     40  apart mounting
brackets 40, 42 with one pin  ing frame which is adapted to be engaged by a
105 118 extending in from each of the side walls  pushing vehicle and which
carries a hitch 94, 96. With the pins 118 in place, the hitch  assembly for
connection of a trailing vehicle 



assembly 54 is secured to the push frame 12, which is to be towed, the
hitch assembly ready for use.                            comprising bracket
means which is mounted 110                     45         hook 56 has a
forwardly and down-  on the frame, and connector means movably 110 wardly
sloping top surface 126 terminating in  associated with the frame and
having means a curved portion 128 which forms the hook-  releasably
connecting the connector means to ing -surface for the hitch assembly 54.
The  said bracket means when the connector means bale nosepiece 24 of a
following scraper is  is in one position relative to the frame, the 115
50  adapted to be pivoted forward and around the  connector means when
connected to the 115 hook 56 on the hitch assembly 54 whereupon,  bracket
means forming a hitch for towing the when the vehicle is moved forward, the
hook  trailing vehicle, and the bracket means being 56 will engage the bale
nosepiece 24 thereby  operative when the vehicle is being pushed to pulling
the following scraper therwith. The  provide a stop to prevent the pushing
vehicle 120                     55 bale nosepiece 24 is shown in phantom in
overriding the frame when the connector 120 place on the hook in Figs. 4
and 5. It should  means is removed from the bracket means. be noticed that
a guard or shield 130 is pro-    2. A vehicle according to Claim  1, in
vided on the hitch assembly 54 with the legs  which the bracket means
includes a pair of 125                         132, 134 of the guard or
shield 130 being  spaced upstanding brackets having aligned 125
60  attached to the sleeves 62, 64 of the legs 70,  bores therethrough, and
further comprising 125 72 of the hitch assembly 54. The shield 130
alternative connector means including an slopes upwardly from the top
surfaces of the  elongated pin arranged to be mounted in said hitch
assembly 54 so that, for instance, the  bores of the brackets when said
connector bale nosepiece 24 of a following scraper  means movably
associated with said frame is 30                     65  would be deflected
up the guard 130 in the  removed from said brackets.             130    3
1,592,113                                             3 downwardly
depending mounting member 92  event the front tractor and rear tractor. be-
which has a hollow box-like shape made up  came too close to each other.
The guard 130 of two side walls 94, 96 having portions lying  also serves
to protect the air intake to the substantially parallel to each other and
to the  rear engine 22 of the scraper. 5 axis of the vehicle. A front wall
98 and rear    There- has been shown and described an  70 wall 100 join the
side walls 94, 96 with a pair  improved pulling arrangement for a scraper,
of partitions 102, 104 extending between the  or the like, whereby spaced
apart, upwardly front and rear walls and lying parallel to the  extending
brackets 40, 42 are mounted on the parallel portions of the side walls 94,
96. push frame 12, which brackets 40, 42 have 10 Aligned apertures 106, 108
are formed  rearwardly curved upper portions 44, 46 for 75 through the side
walls 94, 96 and through the  engaging and containing forward movement
partitions 102, 104. Bearing blocks 110, 112  of a'blade of a tractor, or
the like. A. pin 52 are secured to the inner surfaces of the side  can be
extended between said brackets 40, walls 94 and 96 and to the partitions
102, 104  42 whereby a cable or hook can be connected 15 with the apertures
114, 116 in the bearing  to the pin 52 for pulling purposes. This is 80
blocks 110, 112 being aligned with the aper-  particularly usefull for
pulling vehicles that tures 106, 108 in the side walls 94, 96 and in  have
broken down or became stuck, or the the partitions 102, 104. The facing
surfaces  like. The hitch assembly 54 can be pivotally of the bearing
blocks 110, 112 are spaced  mounted to the sloping portion of the push 20
apart a distance sufficient to receive the  frame 12 with the mounting
member 92 of the 85 brackets 40, 42. Teardrop-type pins 118, such  hitch
assembly 54 engaging over the spaced as shown in Figs. 3A and 3B, are
assembled  brackets 40, 42 so that pins passing through inwardly from the
side walls 94, 96 of the  the opposite walls 94, 96 of the mounting
mounting member 92 so that the ends of the  member 92 engage in the
apertures 48, 50 25 pins 118 clear the partitions 102, 104 inside  of the
spaced brackets 40,42 to secure the one 90 the housing. The pins 118 pass
through the  end of the hitch assembly 54 to the brackets apertures 106,
108 in the walls 94, 96 through  40, 42. The diverging legs 70, 72 of the
assem- the apertures 114, 116 in the bearing blocks  bly have the
bifurcated ends pinned to the 110, 112 and through the apertures 48, 50 in
lugs 78, 80 of the push frame 12 for securing 30 the brackets 40, 42. The
latch plate 120 of the  the other end of the hitch assembly to the 95
teardrop pin 118 extends downwardly from  push frame. With both ends of the
hitch   - 



the pin and has a bolt 122 passing through a  assembly 54 secured in place,
it is possible to small aperture 124 in the outer end portion of use the
hook 56 to engage with a bale on a the latch plate 120, which bolt is
threaded into following scraper, or the like, to pull a 35 the side wall 94
or 96 of the mounting mem- following vehicle, whether it be a scraper, or
100 ber 92 so as to lock the pin 118 in position  the like, during loading,
scraping, leveling, or with respect to the mounting member 92. the like.
Two teardrop-type pins 118 are used to    WHAT WE CLAIM IS:- assemble the
hitch assembly 54 to the spaced    1. A vehicle having a rearwardly extend-
40 apart mounting brackets 40, 42 with one pin  ing frame which is adapted
to be engaged by a 105 118 extending in from each of the side walls
pushing vehicle and which carries a hitch 94, 96. With the pins 118 in
place, the hitch  assembly for connection of a trailing vehicle assembly 54
is secured to the push frame 12, which is to be towed, the hitch assembly
ready for use.                          comprising bracket means which is
mounted 45   The hook 56 has a forwardly and down-  on the frame, and
connector means movably 110 wardly sloping top surface 126 terminating in
associated with the frame and having means a curved portion 128 which forms
the hook-  releasably connecting the connector means to ing surface for the
hitch assembly 54. The  said bracket means when the connector means bale
nosepiece 24 of a following scraper is  is in one position relative to the
frame, the 50 adapted to be pivoted forward and around the  connector means
when connected to the 115 hook 56 on the hitch assembly 54 whereupon,
bracket means forming a hitch for towing the when the vehicle is moved
forward, the hook  trailing vehicle, and the bracket means being 56 will
engage the bale nosepiece 24 thereby  operative when the vehicle is being
pushed to pulling the following scraper therwith. The  provide a stop to
prevent the pushing vehicle 55 bale nosepiece 24 is shown in phantom in
overriding the frame when the connector 120 place on the hook in Figs. 4
and 5. It should  means is removed from the bracket means. be noticed that
a guard or shield 130 is pro-   2. A vehicle according -to Claim 1, in
vided on the hitch assembly 54 with the legs  which the' bracket means
includes a pair of 132, 134 of the guard or shield 130 being  spaced
upstanding brackets having aligned 60 attached to the sleeves 62, 64 of the
legs 70, bores therethrough, and further comprising 125 72 of the hitch
assembly 54. The shield 130  alternative connector means including an
slopes upwardly from the top surfaces of the  elongated pin arranged to be
mounted in said hitch assembly 54 so that, for instance, the  bores of the
brackets when said connector bale nosepiece 24 of a following scraper means
movably associated with said frame is 65 would be deflected up the guard
130 in the  removed from said brackets.          130    4
1,592,113                                       4 3. A vehicle according to
Claim  1, in  claims 5 to 9, wherein said diverging legs have which the
bracket means includes a pair of bifurcated ends which engage with lugs
upstanding laterally spaced brackets and said  mounted on said frame
engaging and fasten- connector means includes a lower connector  ing means
to secure said bifurcated ends 65 5 portion releasably connectable to said
brack-  pivotally to said lugs. ets and an. upper forwardly curved hook
11. A  tractor scraper having a push portion for connection of the trailing
vehicle. frame, a sloping top surface on said push 4. A vehicle according
to Claim 3, in frame, a pair of spaced apart, upstanding which said
brackets have upper ends forming  brackets carried by said push frame,
aligned  70 10 rearwardly curved hook portions.          apertures formed
through said spaced brack- 5. A vehicle according to claim  3 or  ets, a
rearwardly curved upper portion on claim 4, which is a tractor scraper and
in  each of said brackets for preventing a bull- which the connector means
includes a pair  dozer blade used for pushing said scraper of legs
diverging forwardly from the connec-  from riding up onto the sloping top
surface 75 15 tor portion and the hook portion, and means  of the push
frame, and a pin seated in said pivotally connecting said legs to said
frame at  apertures in said brackets to bridge between points spaced from
said upstanding brackets  said brackets whereby a pulling cable can be
whereby a bale on the trailing vehicle can  attached to said pin. engage
with said hook portion when said    12. A tractor scraper having a push
frame, 80 20 connector portion is connected to said brack-  a sloping top
surface on said push frame, a 



ets and said legs and said hook and connector  pair of spaced apart,
upstanding brackets portion can be pivoted upwardly clear of said  carried
by said push frame, a rearwardly brackets when said connector portion is
curved portion on each of said brackets for released from said brackets.
preventing a bulldozer blade used for pushing  85 said scraper from riding
up the sloping top 25    6. A vehicle according to claim 5, wherein  said
scraper from riding up the sloping top surface of the push frame, a hitch
assembly said upstanding brackets are mounted on a  having on one end
portion a forwardly open top surface of said frame.               hook
carried by the upper portion thereof, 7. A vehicle according to claim 5 or
claim  and a downwardly disposed mounting mem- 90 6, wherein the lower
connector portion is  ber, said mounting member being releasably 30
releasably connectable to the brackets by  attached to said brackets, said
hitch assembly means comprising aligned apertures in side  having a pair of
legs diverging forwardly from walls of said connector portion, aligned
said one end portion, and means pivotally apertures formed in said
brackets, said con-  securing said legs to the sloping top surface 95
nector portion fitting over said brackets with  of said push frame whereby
a bale on a 35  said apertures in said connector portion in  trailing
vehicle can engage with said hook. alignment with said apertures in said
brackets,   13. A  tractor scraper having a push and fastening means
passing through said  frame, a sloping top surface on said push apertures
in each of said brackets and in said  frame, a pair of spaced apart,
upstanding 100 side walls.                             brackets carried .by
said push frame :and 40 . 8. A.vehicle according to claim 7,.wherein
having horizontally aligned apertures therein, said fastening means is a
pin having a trans-  a rearwardly curved upper portion on each of versely
disposed plate rigidly attached there-  said brackets for preventing a
bulldozer to, said plate being secured to one of said side  blade used for
pushing said scraper from rid- 105 walls to hold said pin in said
apertures.  ing up .the sloping top surface of the push 45    9. A  vehicle
according to  claim  5, frame, a hitch having a hook on one end wherein
said connector portion comprises a  portion with a mounting member
downwardly box-like housing secured to the underside of disposed from  said
hook, said mounting said hook portion, a pair of partitions inside  member
being releasably attached to said 110 said housing extending from a front
wall to a  brackets by means of pins passing through 50 rear wall of said
housing and lying parallel .. said mounting member and through said to side
walls of said housing, aligned. aper-  apertures in said brackets, said
hitch having a tures formed through. the side walls and  pair of legs
diverging from  said one end partitions, the apertures also being aligned
portion and means pivotally securing said 115 with apertures in the spaced
brackets when  legs to the sloping top surface of said push 55 .said
housing is fitted over said brackets, and a  frame whereby a bale on a
trailing vehicle can pair of fastening means entering one from   engage
with said hook. each side of the housing and each passing  . 14. . A
tractor scraper according to claim through one side wall, one bracket and
one .13, wherein said means pivotally securing 120 partition whereby said
hook portion is  said legs to said top surface comprises bifur- 60 secured
to said brackets.                 cated ends on said legs, lugs fixed to
said 10. A vehicle according to any . one. of  sloping top surface, said
bifurcated ends em-    5                                         1,592,113
5 bracing said lugs, and pins passing through          For the Applicants:-
said bifurcated ends and said lugs.             GILL, JENNINGS & EVERY, 15.
A vehicle according to claim 1, sub-         Chartered Patent Agents,
stantially as described with reference to the        53/64 Chancery Lane, 5
accompanying drawings.                              London, WC2A 1HN.
Printed for Her Majesty's Stationery Office by Burgess & Son (Abingdon),
Ltd.-1981. Published at The Patent Office, 25 Southampton Building, London,
WC2A 1AY, from which copies may be obtained.    


