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UNITED STATES PATENT OFFICE 
2,649,280 

CHAIN HOST MECHANISM 

Larence E. Rausenberger and Delmond L. Getz, 
Springfield, Ohio, assignors to The Steel Prod 
ucts Engineering Company, Springfield, Ohio, 
a corporation of Ohio 
Application May 31, 1950, Serial No. 165,124. 

(C. 254-168) 4. Claims. 

This invention relates to chain hoistS, 
The invention has particular relation to chain 

hoists adapted for special uses such as for load 
ing bombs in an airplane and the like. For ex 
ample, the invention is applicable to a drive unit 
for a chain hoist of the type adapted to be used 
for loading and unloading bombs wherein. One 
end of the chain is fixed in the plane and the 
other end is driven through a drive unit, with 
the load being carried by a sling Supported by 
the loop of the chain between its fixed end and 
the drive unit. 
In a unit of this type intended for use in han 

dling bombs and the like, several factors are in 
portant for optimum efficiency in operation. For 
example, it is especially desirable for the operator 
to be able to insert the chain in the drive unit 
and to remove it therefrom easily and quickly, 
both to facilitate handling and transporting of 
the hoist and also to reduce the size of the in 
dividual containers for the several parts of the 
hoist, since the chains for such hoistS are COin 
monly required to be of Substantial length and 
are not readily moved manually because of their 
resulting weight and bulk. 
Another advantage of quick insertion of the 

chain in the drive unit is to facilitate mounting 
of the hoist for use in an airplane, it being readily 
apparent that a matter of minutes or even Sec 
onds may be of the utmost importance in con- ; 
nection with a bomb loading operation is time 
of War. Also it is important that assenbly of the 
hoist for use be accomplished with minimum 
likelihood of injury to the operator, Such as poS 
sible pinching or crushing of the fingers when 
inserting and guiding the free end of the chain 
into the drive unit, and similarly it is important 
to provide maximun assurance against jamming 
of the drive unit, by improper guiding of the 
chain therethrough either during initial insertion 
thereof or during Subsequent operation. 
The present invention provides a drive unit for 

a chain hoist which gives highly desirable and 
Satisfactory results froia all of the above Stand 
points. This unit is so constructed that the free 
end of the chain is readily inserted therethrough 
and positively engaged With the driving Sprocket 
while the power is shut off and Without requiring 
rotation of the Sprocket, thus a SSuring maximum 
safety to the operator as Well as accelerating as 
sembly of the hoist. These desirable results are 
facilitated by the provision of a retainer for the 
chain which cooperates With the driving Sprocket 
to maintain a positive drive On the chain during 
operation and which also forms a removable 

O 

20 

2 5 

55 

2 
closure for an opening in the housing through 
Which the Sprocket and the portion of the chain 
Within the housing are freely accessible when 
the retainer is moved to its open position. The 
arrangement is such that when the retainer is 
in Open position, the sprocket is exposed in such 
Inanner that the chain can be manually inserted 
in the housing in positive engagement with the 
Sprocket while the latter is stationary, and when 
the retainer is then closed, the chain is held in 
engagement. With the Sprocket in readiness for 
application of the power drive. 

It is accordingly one of the principal objects 
of the present invention to provide a chain hoist 
having a driving unit into which the chain can 
be quickly and easily inserted for operation while 
the drive is shut off and thus to assure maximum 
Safety to the operator as well as to the unit and 
also to minimize the possibility of improper as 
Senbly of the hoist. 
Another object is to provide a chain hoist 

wherein the drive unit includes guides for the 
chain Which Operate to effect continuous guiding 
of the chain while it is moved through the drive 
unit under power and to strip the chain coin 
tinuously from both driving and idler Sprockets 
for maximum aSSurance against binding or jam 
ming. 

It is also an object of the invention to provide 
a chain hoist Wherein one of the guides for the 
chain in the drive Unit Serves in addition as a re 
tainer to hold the chain in driven engagement 
With the drive Sprocket and also as a removable 
closure for an opening in the housing providing 
access to the interior of the housing for quick 
and easy insertion of the chain in driven engage 
ment with the drive Spocket. 
Other objectS and advantages of the invention 

will be apparent from the following description, 
the accompanying drawings and the appended 
claims. 

in the dra WingS. 
Fig. 1 is a SOImewhat diagrammatic elevational 

View ShoWing a pair of chain hoists in accord 
ance with the invention arranged in position for 
a loading or unloading Operation; 

Fig. 2 is an elevational view at right angles 
to Fig. 1; 

Fig. 3 is a perspective view of the drive unit of 
the hoist and showing the chain in operating 
position; 

:Fig. 4 is a view similar to Fig. 3 showing the 
chain retainer in its open position for inser 
tion or removal of the chain; 

Fig. 5 is a developed section on the line 5-3 
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cf Fig. 6 showing the driving parts of the drive 
unit and with the chain guiding members omitted 
for Simplicity of illustration; 

Fig. 6 is a side elevational view of the drive 
unit which is partly broken away and in Section 
to show details of internal construction and Op 
eration; 

Fig. 7 is a skeleton view similar to Fig. 6 but 
showing only the guides and sprockets for the 
chain; and 

Fig. 8 is a fragmentary section on the line 
S-8 of Fig. 7. 

Referring to the drawings, which illustrate a 
preferred embodiment of the invention, the driv 
ing unit of the hoist is indicated generally at 0, 
and it includes a housing adapted to be mount 
ed in an airplane by means of the mounting 
bolts 2 as indicated in dotted lines in Fig. 2. 
A. Spring pressed locating pin 3 adjacent the 
nounting bolts 2 provides for locating and re 
leasably securing the housing in mounted posi 
tion, and it is provided with a pull ring 4. The 
drive unit includes a drive motor 5 which is 
held within the housing by mounting bolts 
6 and is shown as connected by a cable with 

a junction box assembly 8 adapted to be con 
nected to a power source and controlled by a 
hand Switch unit 9. The housing is also 
proVided With an alternative mounting arrange 
ment COImprising the loop shaped bracket 29, 
Which is bolted thereto as shown in Figs. 5 and 
6 and is adapted to receive a hook or similar 
mounting device supported in the plane or other 
place of use of the hoist and serving to suspend 
the drive Unit for use. 
The roller chain 22 is adapted to have one 

end thereof fixed Within the airplane as indi 
cated at 23, and its other end is guided over one or 
more idlers 24 to and through the drive unit O. 
For handling an elongated load such as the bomb 
35 shown in FigS. 1 and 2, two hoists are used, and 
the bomb 25 is shown as supported on the loop 
of each chain between its fixed end 23 and the 
idler 24 by means of a chain sling 26 and a yoke 

Which Supports the sling 26 and also forms 
a mounting for an idler 28 riding on the loop 
portion of the chain. 22. 
Within the housing it is a driving sprocket 30 

for the chain 22 and an idler sprocket 3f, and 
tWO cooperating guides 33 and 35 are mounted 
Within the housing for guiding the chain there 
through and over the two sprockets. Referring 
particularly to Fig. 7, the guide 33 is bolted in 
the housing at 36 and includes an upwardly 
projecting portion 3 extending partly around 
the idler Sprocket 3 and cooperating with an in 
termediate portion 38 of the guide to form a track 
for the chain extending towards the middle of 
the housing to the driving sprocket 30. A pair 
of Sector shaped webs 39 on guide 33 straddles 
a portion of the driving sprocket, and each web 
includes projections 40 and 4 which cooperate 
to Strip the chain from the sprocket as it is driven 
in either direction. The guide 33 also includes 
a for Wardly extending track portion 42 which 
projects outwardly of the housing through an 
Opening 44 therein for the chain. 
Another Opening 45 for the chain is provided 

in the housing above the guide portion 37, and 
the guide 35 is mounted within the housing just 
below this Opening 45. As shown, the guide 35 
is bolted in the housing at 46, and it includes a 
guiding lug or track portion 47 opposite the guide 
projection 37 and a pair of stripping webs 49 
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4. 
similar to the webs 39 which straddle the idler 
Sprocket 3 and are sinilarly formed With Strip 
ping projections 5G and 5 for the chain. The 
portion 52 of guide 35 forms a track which lies 
above and parallel with the track portion 38 of 
guide 33 for guiding the chain towards the driv 
ing Sprocket. 
The opening it in the housing is ShoWn aS an 

elongated slot overlying the driving sprocket 3, 
and a retainer 55 for the chain is mounted in 
this slot for movement between an operating 
position shown in Fig. 3 and in full lines in 
Fig. 6 wherein it holds the chain in engagement, 
With the driving Sprocket and an Open position 
ShoWn in Fig. 4 and in dotted lines in Fig. 6 for 
providiag acceSS to the driving Sprocket and chain 
through the opened slot it. One end of the re 
tainer is is pivoted adjacent an end of slot 4. 
by rileans of a, bot 56, and a torsion spring 5 
is arranged to urge the retainer normally to 
Wards its open position. 
The retainer SS is formed with a rib portion 

58 which is concentric with the Spirocket 3 in 
the operating position of the retainer to form a 
guide track for the chain as shown in FigS. 6 
to 3, and its free end or head is rounded for 
cooperation. With the guide projection i2 in guid 
ing the chain out through the cutlet passage 
which is left through the opening & between 
the head 68 and guide portion 42 in the closed 
or Operating position of the retainer. A locking 
pin 6 is mounted for sliding novement in the 
housing and through the bore 82 in the head 63 
of retainer 55 to hold the retainer in operating 
position. This pin 6 is releasably held in its 
locking position by means of a locking plunger 
65 which is slidable in the housing and engages 
Within a peripheral groove 66 on pin S. The 
plunger 55 is normally urged to locking position 
by a Spring 6 and is provided with a handle S3 
for Iihanually pulling it to a release position 
against Spring 6. A detent at the opposite 
Side of the housing from plunger 65 is adapted 
to engage in groove SS when pin S is pulled out 
for releasing retainer 55 to prevent the pin from 
being pulled free of the housing. The pin 6 is 
beVeled at and i2 to facilitate its release from 
the detent and its engagement with plunger 
65 respectively. 
The drive from the motor f 5 to the driving 

Sprocket 3 is shown in detail in Figs. 5 and 6. 
A Worm is journaled in the housing if, and it 
is formed with a grooved bore E6 for splined 
engagement With the motor shaft. 7, which also 
carries the fan 3 having air screens 9. The 
Worm 25 engages a worm gear 3 keyed or 
Splined to a shaft 8 having gear teeth 82 thereon 
Which engage a larger gear 33 on a shaft, 84. 
Similarly formed with gear teeth 85. These teeth 
85 engage a large gear as on a Shaft 8 formed 
With gear teeth 88, and the teeth 88 in turn en 
gage a large gear 3: Splined to the hollow shaft 
9 which is formed integrally with the driving 
Sprocket 3. A removable cover S2 is bolted to 
the housing to provide ready access to this 
chain of gears, and the chain 2 and guides 33 
and 35 are located within the space 95, which 
is ShoWin in Fig. 5 as of exaggerated length be 
cause Fig. 5 is a developed view. 

Provision is inade for manual operation of the 
hoist by means of a hand crank 93 (Fig. 2) hav 
ing a Spined end portion adapted to engage with 
in the grooved bore 76 of the Worm 5. For such 
manual Operation, it is necessary to release the 
brake on the motor shaft, which is preferably a 
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braking mechanism such as that shown in the 
Copending application of L. E. Rausenberger, 
Serial No. 13,160, filed March 31, 1948, and issued 
August 19, 1952, as Patent No. 2,607,445 to the 
Same assignee as this application. This braking 
mechanism is located at the opposite end of the 
notor shaft from the fan 8, and it is arranged 
to be applied by springs when the motor is shut 
off and to be released by a magnet energized 
sinultaneously with the motor. 
In order to release this brake, a lever t00 is 

pivoted in a pair of yoke arms 9 on the Outer 
end of the motor housing 62 and is connected 
by means of a slidable shaft or stud 93 with 
the movable member of the brake mechanism. 
A plunge 95 is connected to the free end of 
lever 99 and is slidable in a locking member 03 
rotatable in the end cap 97 and provided with 
a detent 93 for releasably holding it in its locked 
or release position. The outer end iO of plunger 
95 is provided with a pull ring if f and is flat 

tened as shown in Figs. 3 and 4 for engagement 
Within a slot 2 in the Outer end of the locking 
member 26. The drawings show the plunger f05 
in its released position for power operation of . 
the hoist. In order to release the brake for 
manual operation, the plunger f05 is pulled out 
until its flattened end is free of the slot f 2, and 
the locking nember 66 is then turned through 
90° to hold the plunger in this outer position as 
shown in Fig. 4. 

in assembling this hoist for use in the manner 
shown in Figs. 1 and 2, one end of the chain 22 
may first be fixed in place as at 23 in Fig. 2, and 
the free end is then inserted in the driving unit 
as shown in Figs. 4 and 6. In order to insert 
the chain, the retainer 55 is first released from 
its operating position by releasing the locking 
plunger 55 and then pulling the locking pin 6: 
free of the bore 62 in the retainer head 6, withere 
upon the retainer is SWung by the to Sion spring 
5 to its open position shown in Fig. 4 and in 
dotted lines in Fig. 6. The free end of the chain 
is then inserted in the opening 44, and it is 
guided through the housing by the guide por 
tions 3 and 47 to the open space beyond the 
guide 35 and overlying the driving spirocket. In 
this position, the end of the chain is readily 
grasped by the hand of the operator as shown 
in Fig. 4 and pulled manually through the driv 
ing unit until approximately a foot or more of 
chain extends beyond the unit. Since with the 
housing in the position shown in Fig. 4 the 
chain is overlying the driving sprocket, it readily 
engages the teeth of the Sprocket When the free 
end is released. Then when the retainer 55 is 
moved to its closed or Operating position and 
locked in place by the pin 6, the chain is posi 
tively held in engagement with the Sprocket, and 
the driving unit can be manually lifted to its 
mounted position in the plane, or the motor can 
be started to cause the unit to climb the chain 
to the desired height. 

It Will thus be seen that With this driving unit 
constructed as described, assembly of the hoist 
for operation may be effected quickly and easily 
with minimum likelihood of damage to the ap 
paratus or injury to the operator. Thus in 
stead of requiring hand operation for initial en 
gagement of the chain With the driving sprocket, 
or operation of the motor While manually forc 
ing the free end of the chain into the housing, 
the arrangement of the releasable chain retainer 
as disclosed makes it possible to thread the chain 
through the housing and to lock it in positive 
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6 
engagement with the driving sprocket while the 
power is shut off. Furthermore, manual inser 
tion of the chain With the driving unit of the 
present invention is materially quicker than 
when the unit is power driven, since the desired 
length of the chain can be pulled through the 
housing in a matter of a few seconds whereas for 
power operation, the device is geared down to 
a low lifting rate, for example a rate of the 
order of 2 feet per minute for a bomb hoist. 
This advantage of increased speed is also avail 
able when disassembling the hoist, which can be 
done by approximately the reverse of the opera 
tion shown in Fig. 4, with the free end of the 
chain being lifted clear of the driving sprocket 
by one hand while the chain is pulled out through 
the opening 45 by the other hand. 
While the form of apparatus herein described 

constitutes a preferred embodiment of the in 
vention, it is to be understood that the invention 
is not limited to this precise form of apparatus, 
and that changes may be made therein without 
departing from the scope of the invention which 
is defined in the appended claims. 
What is claimed is: 
1. A hoisting device adapted for use with a 

chain comprising a housing, means forming inlet 
and outlet openings in said housing adapted to 
receive said chain therethrough for driving nove 
ment through said housing, a driving Sprocket 
for said chain within said housing and adjacent 
said outlet opening, an idler sprocket for said 
chain within said housing and adjacent said in 
let opening, guides cooperating with Said idler 
sprocket to receive said chain through said inlet 
opening and to guide the same around Said idler 
sprocket, stripper means on One of Said guides 
adapted to straddle a portion of Said idler 
sprocket for stripping said chain therefrom to 
prevent, winding of said chain on said Sprocket, 
guides cooperating with said driving Sprocket 
to receive said chain from said first named guides 
and to guide the same into driven engagement 
with said driving sprocket and through Said out 
let opening, and stripper means on one of said 
second named guides adapted to straddle Said 
driving sprocket for stripping said chain there 
from to cause said chain to pass through said 
outlet opening. 

2. A hoisting device adapted for use with a 
chain comprising a housing, means forming in 
let and outlet openings in said housing adapted 
to receive said chain therethrough for driving 
movement through said housing, a driving 
sprocket for said chain within said housing and 
adjacent said outlet opening, an idler Sprocket 
for said chain within said housing and adjacent 
said inlet opening, guides cooperating With Said 
idler sprocket to receive said chain through said 
other opening and to guide the same around Said 
idler sprocket, stripper means on One of Said 
guides adapted to straddle a portion of Said idler 
sprocket for stripping said chain therefrom to 
prevent winding of said chain on Said Sprocket, 
guides cooperating with said driving Sprocket to 
receive said chain from said first named guides 
and to guide the same into driven engagement 
with said driving sprocket and through Said out 
let opening, stripper means on One of Said Second 
named guides adapted to straddle Said driving 
sprocket for stripping said chain therefrom to 
cause said chain to pass through Said outlet 
opening, means forming an elongated slot 
through said housing radially overlying Said driv 
ing sprocket, means releasably securing one of 
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said second named guides Within said slot in 
overlying relation with said driving Sprocket to 
maintain Said chain in driven engagement. With 
said sprocket, and means for effecting movement 
of said retaining guide OutWardly of Said slot to 
provide access to Said Sprocket through said slot. 

3. A hoisting device adapted for uSe With a 
chain COInprising a hOUSing having inlet and out 
let openings therein for receiving Said chain 
therethrough, a drive Spocket for Said chain 
within Said housing and adjacent said outlet 
opening, an idler sprocket for said chain within 
Said housing and adjacent Said inlet opening, a 
first chain guide Within Said housing including 
a track portion adapted to receive Said chain 
from Said inlet opening and guide the Same 
around Said idler Sprocket to Said driving Sprock 
et and a stripper portion adapted to Straddle 
said driving Sprocket for Stripping Said chain 
therefron to prevent Winding of Said chain. On 
said sprocket, a second chain guide within said 
housing including a track portion adjacent said 
inlet opening for guiding Said chain to Said first 
guide and a stripper portion adapted to Straddle 
a portion of said idler sprocket for stripping Said 
chain therefrom, said outlet opening being elon 
gated in radially overlying relation with said 
driving Sprocket, a chain retainer pivoted in Said 
outlet opening for movement between an open 
position providing access to Said Sprocket 
through said outlet opening and an Operating 
position partially closing Said Outlet Opening for 
retaining said chain in driven engagement with 
said driving sprocket, and means for releasably 
securing said retainer in said operative position. 

4. A hoisting device adapted for use with a 
chain comprising a housing having inlet and 
outlet, openings therein for receiving Said chain 
therethrough, a, drive Sprocket for Said chain 
within said housing and adjacent said outlet 
opening, an idler sprocket for Said chain within 
said housing and adjacent said inlet opening, a 
first chain guide within said housing including 
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a track portion adapted to receive said chain. 
from Said inlet Opening and guide the same 
around said idler Sprocket to said driving sprock 
et and a stripper portion adapted to straddle 
said driving Sprocket for Stripping Said chain 
therefroin to prevent winding of Said chain on 
said sprocket, a second chain guide within said 
housing including a track portion adjacent Said 
inlet opening for guiding Said chain to Said first 
guide and a Stripper portion adapted to Straddle 
a portion of said idler Sprocket for stripping said 
chain therefron, Said outlet opening being elon 
gated in radially overlying relation with Said 
driving Sprocket, a chain retainer pivoted in Said 
outlet opening for movement between an Open 
position providing access to Said Sprocket 
through said outlet opening and an operating 
position partially closing Said outlet opening for 
retaining said chain in driven engagement with 
said driving sprocket, and means on Said first 
guide and said retainer cooperating in Said op 
erating position of Said retainer to guide Said 
chain over said driving Sprocket and through 
Said Outlet Opening. 

m LARENCE E. RAUSENBERGER. 
DEMOND L. GETZ. 
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