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8 Claims. (Cl 254—167)

This invention relates generally to a load sustaining
element of the flexible chain type. More particularly this
invention relates to an electrical non-conductive dielectric
chain. Still more particularly this invention relates to
a dielectric chain particularly well adapted for use in
combination with a rotatable sheave or sprocket wheel.
In this regard, the subject dieelctric chain is particularly
well adapted for use in combination with mechanical lift-
ing or hoisting tools, such as portable hand operated
hoists of the type frequently employed by utility line-
men while they are working adjacent high voltage lines
or other source of electricity.

While it should be apparent that the dielectric chain of
this invention is not limited to use in conjunction with
hoists and like tools, it is illustrated and described herein
when so employed because of the dangerous problem en-
countered by utility linemen working in proximity to high
voltage sources. Thus, use of such a dielectric chain in
a hoist or like tool safeguards and isolates a lineman em-
ploying the tool from the damaging effects of electricity
should the chain come in contact with or be placed in
close proximity to an electrical source during use of the
tool.

Because the chain of this invention is well adapted for
use in conjunction with a lifting tool such as a hoist, it not
only must have the requisite non-conducting properties to
makes the same effective from a safety standpoint, but
it also must possess the requisite strength characteristics
so that the same may be employed to support and sustain
substantial loads placed thereon.

Furthermore, as will be described hereinafter, while the
dielectric chain of this invention is well adapted for use
in conjunction with a pawl and ratchet type hoist, its effec-
tiveness in other types of hoisting tools, such as friction
brake hoists and gear hoists, also should be obvious. In
this connection, the subject chain is particularly well
suited for use in conjunction with a hoist of the type iltus-
trated and described in my Patent No. 2,967,046 dated
January 3, 1961, and reference is directed to that patent
for details of the hoist operating mechanism which Tegu-
lates rotation of the sheave or sprocket wheel about which
the subject chain passes when employed in such a tool.
Hereinafter, specific details of such operating mechanism
and control structure have been omitted because such
features form no part of this particular invention and
reference is directed thereto only to illustrate one environ-
ment in which the subject chain is useable.

From the foregoing it should be understood that ob-
jects of this invention include the provision of a mnon-
conducting load sustaining element; the provision of a
flexible dielectric chain adapted to pass over a sheave or
sprocket wheel; the provision of a non-conducting chain
formed from alternate links of dielectric material integral-
Iy connected with each other; the provision of a dielectric
chain useable in conjunction with a rotatable sheave in a
hoist or like lifting tool; and the provision of a dielectric
chain particularly well sunited for use in conjunction with
a sheave having spaced chain engaging tooth portions
thereon.
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These and other objects of this invention will become
evident from a study of the following description in which
reference is directed to the accompanying drawings.

In the drawings:

FIG. 1 is a side elevational view of the subject chain
showing passing through a hoist casing.

FIG. 2 is a vertical sectional view taken in the plane
of line 2—2 of FIG. 1 with the hoist casing being shown
in phantom lines for purposes of clarity of illustration.

FIG. 3 is an exploded view of the subject dielectric
chain illustrating details of construction thereof.

FIG. 4 is a sectional view through the subject chain
taken in the plane of line 4—4 of FIG. 1.

FIG. 5 is a plan view of a modified chain construction.

The chain embodiments illustrated in the drawings are
of the type specifically designed to pass over and be
engaged by a rotatable double or split sheave or sprocket
wheel which has laterally spaced chain engaging tooth
portions thereon separated from each other by a generaly
cylindrical intermediate shaft portion. Such a sheave is
shown in FIGS. 1 and 2 rotatably mounted in the casing
of a hoist construction of the type disclosed in aforemen.
tioned Patent No. 2,967,046. The principal difference
between the construction illustrated in such patent and
in FIGS. 1 and 2 of the drawings herein resides in the
fact that the sheave shown herein is of the double or
split type as described above, whereas in the patent a
more conventional single sheave is employed.

For details of an illustrative operating mechanism
and control structure which may be employed to regulate
selective rotation of the sheave shaft with which the sub-
ject chain is engaged, reference is directed to the dis-
closure of the aforementioned patent.

For purposes of this invention, it is believed necessary
only to point out that the subject dielectric chain, gen-
erally designated 1, when employed in a hoist passes
through a hoist casing generally designated 2. TIn the
illustrated embodiment, casing 2 is comprised of two sec-
tions 3 and 4 which are separable from each other in the
manner disclosed in said patent. An operating handle
structure 6 is operatively interengaged with one of the
casing sections 4 as seen in FIG. 2 and as described in
said patent. A load sustaining hook 7 is operatively con-
nected with the other casing section 3 and projects up-
wardly therefrom for the well known purpose.

Also, as seen in FIG. 1, a control lever 8, which is
operatively connected with the control structure of the
hoist in the manner described in said patent, also is
pivotally mounted on the hoist casing section 3. The
purpose of this control lever § is to regulate functioning
of the control structure so that up, down, and free chain
conditions may be readily obtained in the manner de-
scribed in said patent.

Rotatably mounted in the hoist casing is a sheave
shaft 11 having opposite end portions 12 and 13 thereof
positioned in bear ring members 14 and 16 mounted in
the casing section 3 as shown in FIG. 2 and as illustrated
in greater detail in said patent. Thus, shaft 11 is mounted
for rotation in either direction in the hoist casing.

Adjacent the larger shaft bearing section 13 on shaft
11 is ratchet wheel 17 which cooperates with the operating
mechanism of the hoist in selectively controlling rota-
tion of the shaft and the sheave thereon in the manner
described in said patent. This ratchet wheel comprises
means to prevent rotation of the shaft when the ratchet
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teeth thereon are engaged with pawl members provided
therefor as described in said patent. Thus, rotation of
shaft ‘11 may be permitted or precluded selectively, de-
pending upon the condition of interengagement of the
ratchet wheel 17 with the pawls of an associated operating
mechanism.

Intermediate the shaft bearing sections 12 and 13
is provided the chain engaging sheave, generally desig-
nated 18. In the illustrated embodiment this sheave com-
prises two laterally spaced toothed portions 19 and 21
between which a generally cylindrical shaft portion 22
extends. The toothed portions 19 and 21 project circum-
ferentially from the shaft and are spaced from each other
a distance determined by the dimensions of the dielectric
chain to be engaged therewith. In this regard, the sheave,
when the shaft 11 is properly positioned in its associated
hoist «casing, is received in a hollow portion 23 of the
casing section 3 of the hoist so that the chain 1 may pass
in either direction through the casing upon rotation of the
sheave shaft.

An apertured boss 24 depends from casing section
3 of the illustrated hoist and separates the sheave re-
ceiving portion 23 thereof into t{wo passages 26 and 27
through which the opposite reaches 28 and 29 of the
chain pass. This apertured boss has an upwardly project-
ing split extension 31 which projects into close proximity
to the intermediate shaft portion 22 lving between the
toothed portions 19 and 21 of the sheave shaft. This
central portion 31 serves as a chain stripper for the
well known purpose. In this connection, it should be
noted that the split chain stripper 31 is formed in generally
U-shape, as seen in FIG. 1, so that the teeth of the sheave
sections may be slid laterally between the spaced portions
of the stripper during insertion or removal of the sheave
shaft from the hoist casing.

The purpose of the apertured boss additionally is to
permit an end of the chain to be connected to the hoist
casing in the well known manner so that the hoist may
be used in a block and tackle type assembly when so
desired.

Having thus made a general disclosure of the type of
environment in which the subject chain is well adapted
for use, details of the dielectric construction itself will
now be given.

Referring to FIG. 3, one embodiment of the subject
chain construction comprises a series of electrically non-
conducting dielectric links 36 pivotally interconnected
with each other by connecting links. The connecting
links illustrated comprise a series of pins 37 which extend
transversely through cylindrical bores 38 provided in
spaced relationship in the respective dielectric links 36.
Each link 36 is provided with a pair of such spaced bores
s0 that the pins of adjacent connecting links are receivable
therethrough as shown.

Secured to opposite end portions of the adjacent con-
necting pins 37 which extend through adjacent dielectric
links 36 are connecting side plates 39 having spaced bores
41 therethrough to receive therein end portions 42 of the
Tespective connecting pins. The ends 42 of the pins may
be peened over or otherwise secured to maintain engage-
ment between the pins and the side plates.

Thus, as seen in FIGS. 1 and 2, each adjacent pair of
dielectric links 36 are pivotally interconnected with each
other by a connecting link structure defined by two pins
and two side plates.

In the chain embodiment shown in FIGS. 1 through 4,
sheave engaging shoulder portions 43 are provided on
the respective connecting pins 37 which are of greater
diameter than the pin ends 42. These shoulder portions,
however, are of less diameter than the central portions of
the pins which are engaged within the bores 38 of the di-
electric links. It is these shoulder portions 43 which form
pin bearing sections which are to be engaged with the
toothed portions of the chain sheave in the manner shown

10

20

25

30

40

45

50

60

65

4
in FIGS. 1 and 2. Thus, the teeth of the spaced portions
of the sheave are received inwardly of the side plates 39
of the connecting links between such side plates and the
dielectric links as shown in FIG. 2.

Each of the dielectric links preferably is provided with
means to maintain the dielectric links properly positioned
centrally of the pins 37 to maintain the necessary spaces
between the connecting side plates and the dielectric links
so that the sheave teeth may be accommodated therebe-
tween. In the embodiment illustrated, such means com-
prises laterally extending projections 46 formed integral
with the dielectric links which generally engage the inner
surfaces of the associated side plates 39. These lateral
projections are provided generally in line with the respec-
tive bores 38 through the dielectric links at opposite ends
of such bores but project only a short distance circumfer-
entially of such bores so that they will not interfere in
any way with engagement of the chain with the sprocket
teeth, as best seen in FIG. 1.

In the chain embodiment of FIGS. 1 though 4, the con-
necting pins and side plates preferably are formed from
metal, such as a suitable steel, because of the strength of
such material in components of small size.  However, it
should be understood that dielectric material also could
be employed for the pins and side plates if preferred but
in such instance substantially larger dimensions for di-
electric components would be required to obtain the same
strength characteristics of metal components.

Thus, it is preferred to use alternate dielectric and metal
links as illustrated because such a construction results in a
relatively narrow yet high strength chain which is position-
able in compact hoist housings of the type shown in FIGS.
1 and 2 or in comparable applications where size is an
important factor. Because the alternate dielectric links
of the chain effectively insulate and separate the metal
connecting links from each other, the requisite non-con-
ducing characteristics desired are fully obtained.

Referring to FIG. 5, a modified construction of the
subject dielectric chain is illustrated. Side connecting
plates 51 in this modified arrangement are positionable di-
rectly in contact with the alternate dielectric links 52.
In this regard, single diameter connecting pins are em-
ployed which have end portions 53 thereof projecting
laterally beyond the side plates. In this modified engage-
ment, the spaced tooth sections of a split sheave are to
be engaged externally or on the outer sides of the respec-
tive connecting side plates, rather than between the side
plates and the dielectric links as in the previously described
embodiment.

A further distinction of the FIG. 5 embodiment resides
in the elimination of the lateral spacer projections 46
described previously so that the side plates 51 may be
positioned generally in direct contact with the side sur-
faces of the dielectric links as shown.

The side plates 51 may be maintained in position on
their associated connecting pins in any suitable fashion,
such as by crimping or otherwise deforming the pins.
Alternatively, as seen in phantom lines in FIG. 5, if pre-
ferred small collars 54 may be pressed fitted or other-
wise secured to the outer ends 53 of each pin to preclude
separation of the pins and side plates. If this latter alter-
native is employed, the teeth of the sheave will be engaged
with the outer peripheries of the collars, rather than di-
rectly with the pin ends. .

While various electrically non-conducting materials
may be employed for the alternate links of the subject
chain, it is preferred that a non-metallic material having
suitable strength be employed in the subject chain for the
alternate dielectric links. In this regard, a material well
suited for this purpose is a resinous dielectric thermo-
plastic of the reinforced type disclosed in Patent No.
2,877,501, Such a glass fiber reinforced plastic is mar-
keted by Fiberfil, Inc. of Warsaw, Indiana, under the
name “Nylafil” as described in its descriptive properties lit-
erature dated April 30, 1962. Another plastic which may
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be employed is marketed under the name “Delrin” by
the Du Pont Company of Wilmington, Delaware. The
description and physical properties of Delrin are de-
scribed in detail in the 2nd edition of Du Pont brochure
A-22852-15M copyrighted in 1961,

The exact type of dielectric material chosen may vary
with the above materials being described by way of illus-
tration. It is important, however, that the material from
which the alternate dielectric links of this chain are formed
have adequate insulating properties and sufficient strength
to withstand and sustain the electrical charges and physi-
cal loads to which such a chain will be subjected when
employed in the environments disclosed herein. In this
regard, by way of example, a dielectric chain of this inven-
tion should have mechanical strength which closely ap-
proximates or equals the strength of a metal chain of sub-
stantially the same size.

While one piece continuous dielectric tapes or cables
are available, such products do not have the requisite
flexibility required to be employed in a hoist or like lifting
tool of compact construction. Such continuous dielectric
tapes can only be used with very large size diameter
sprocket wheels which make their use in a hoist of the
hand operated type illustrated herein impractical or impos-
sible. That is, a continuous dielectric tape having the
strength equilavelent to a metal chain are of such large
size that they cannot be employed with small diameter
sprockets of the type receivable in a small hoist casing.
Smaller tapes having the requisite flexibility do not have
sufficient strength for the purpose described.

The illustrated dielectric chain is highly effective in
that the dielectric links are maintained generally out of
contact with the teeth of the split sheave as shown in
the drawings. Therefore compression forces are not ap-
plied to the dielectric links in the chain by the split sheave
construction shown. Thus, the dielectric links are sub-
jected only to tension forces which they are fully capable
of sustaining when the links are formed from strong
dielectric material of the type described above.

While a rollerless type chain has been illustrated, it
should be understood that this invention is equally appli-
cable for use in conjunction with a roller type chain.

Having thus made a full disclosure of this invention,
reference is directed to the appended claims for a deter-
mination of the scope to be afforded thereto.

What is claimed is:

1. A dielectric chain for use in conjunction with sheaves
in hoists and other load sustaining devices, comprising
a series of alternate generally spaced links of non-conduct-
ing and essentially non-stretchable dielectric material, and
means interposed between and pivotally interconnecting
each adjacent pair of dielectric links with each other in a
flexible non-conducting and essentially non-stretchable
chain assembly which is adapted to pass over a sheave
which is contoured in accordance with the contour of said
dielectric links; said means comprising a series of pins
extending transversely through adjacent dielectric links,
and a series of side plates secured to and extending be-
tween alternate pairs of adjacent pins whereby adjacent
dielectric links are pivotally interconnected with each other
and maintained generally spaced from each other by said
pins and side plates.

2. A non-conducting and essentially non-stretchable
dielectric chain adapted to be passed over and engaged
with a sheave in a hoist or other load sustaining device,
comprising alternate spaced links of non-conducting and
essentially non-stretchable non-metallic dielectric material,
each of said dielectric links having a pair of spaced borss
extending transversely therethrough; and alternate con-
necting links interposed between, pivotally interconnect-
ing, and maintaining spaced apart each pair of said di-
electric links; each of said connecting links comprising
a pair of metal connecting pins extending through adjacent
bores of adjacent dielectric links and beyond the side
surfaces thereof, and metal side plates extending between
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and secured adjacent the ends of such pair of pins; said
side plates and pins interconnecting said dielectric links
into a strong non-conducting load supporting chain which
is capable of passing back upon itself around a small diam-~
eter sheave in such hoist.

3. The chain of claim 2 in which said dielectric links
are formed from a resinous plastic material impregnated
with non-conducting means o reinforce and strengthen
the same.

4, A dielectric chain adapted to be passed over and
engaged with a sheave having laterally spaced toothed
portions thereon, comprising a series of alternate gen-
erally spaced apertured dielectric links each of which has
a pair of spaced bores extending transversely there-
through, and a series of connecting links alternately in-
terposed between adjacent pairs of said dielectric links,
said connecting links comprising connecting pins extend-
ing through the bores of said dielectric links and beyond
the sides thereof, and connecting plates secured to and
extending between adjacent pins of adjacent dielectric
links of said chain whereby said adjacent links are pivot-
ally intercommected, said pins having end bearing sec-
tions thereon at opposite sides of said dielectric links
which are engageable with the laterally spaced toothed
portions of said sheave when said chain and sheave are
engaged so that said dielectric links lie between said
toothed portions of said sheave as said chain passes there-
over, said plates of said alternate connecting links being
secured on said pins in laterally spaced relationship rela-
tive to the sides of said dielectric links so that said bear-
ing sections are provided inwardly of said plates so that
said toothed portions are receivable between said plates
and said links.

5. The chain of claim 4 in which each of said dielectric
links includes a plurality of integral projections extending
laterally therefrom to maintain each of said dielectric
links spaced from its associated connecting plates.

6. In combination in a hoist or like load sustaining
device, a rotatable sheave and a non-conducting essential-
ly non-stretchable load supporting dielectric chain pass-
ing over said sheave; said chain comprising a series of
alternate generally spaced links of non-conducting es-
sentially non-stretchable dielectric material, and means
pivotally interconnecting each adjacent pair of dielectric
links with each other; said means comprising a connect-
ing link interposed between each such adjacent pair of di-
electric links, each said connecting link comprising con-
necting pins extending transversely through such adjacent
dielectric links, and side connecting plates secured to
and extending between adjacent connecting pins whereby
the links of each said pair of adjacent dielectric links are
pivotally interconnected with each other in spaced re-
lationship relative to each other.

7. The combination of claim 6 in which each of said
dielectric links is formed from a resinous plastic mate-
rial impregnated with non-conducting means to further
reinforce and strengthen the same.

8. In combination, a rotatable chain sheave having a
pair of laterally spaced toothed portions separated by a
shaft portion, and a dielectric non-conducting and essen-
tially non-stretchable chain engaged with and passing
over said sheave, said chain comprising a series of alter-
nate generally spaced apertured links of essentially non-
stretchable dielectric material each of which has a pair of
spaced bores extending transversely therethrough, and a
series of connecting links alternately interposed between
adjacent pairs of said dielectric links; said comnecting
links comprising connecting pins extending through the
bores of said dielectric links and beyond the sides there-
of, and connecting plates secured to and extending be-
tween adjacent pins passing through adjacent dielectric
links whereby each adjacent pair of dielectric links is
pivotally interconnected; said pins of said connecting links
having end bearing sections thereof which lie on 0oppo-
site sides of said dielectric links engaged with the lateral-
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ly spaced toothed portions of said sheave so that said di-
electric links lie between said toothed portions of said
sheave as said chain passes thereof, said chain and said
sheave being dimensioned relative to each other so that
only said connecting links are engaged with said sheave
toothed portions as said chain passes over said sheave.
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