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57 ABSTRACT 
A device for connecting one liquid chromatography 
device to another. The device comprises an elongated, 
cylindrical shaft having an integral ferrule seat at each 
end of the shaft. A central bore extends through the 
shaft and the integral ferrule seats to permit liquid to 
pass therethrough. An enlarged collar is located cen 
trally on the shaft to aid in attaching the device to chro 
matography equipment. Because of the short length of 
the device and minimum size of the central bore, the 
device has a minimum of interceding volume so that the 
efficiency of connected devices is uneffected. 

4 Claims, 4 Drawing Figures 
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CONNECTOR FOR LIQUID CHROMATOGRAPHY 
DEVICES 

Matter enclosed in heavy brackets I appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

This invention relates to connecting devices for cou 
pling liquid chromatography equipment, and in particu 
lar to a connecting device which permits simple and 
effective coupling of chromatography equipment with 
little or no effect on the efficiency of the equipment. 

In the field of liquid chromatography, and in particu 
lar high pressure liquid chromatography, it is often 
necessary to couple two or more chromatography col 
umns to one another, or to connect a column to another 
device, such as a valve. Connecting devices have been 
developed for effecting such coupling, and typically 
consist of a length of stainless steel tubing, individual 
ferrules for each end of the length of the tubing, and 
threaded fittings which are guided along the tubing and 
connect the opposite ends of the tubing between adja 
cent columns or other liquid chromatography equip 
ment which is to be interconnected. 
A serious deficiency of the prior art is the fact that the 

connecting device consists of at least five separate 
pieces (two end connectors, two ferrules and a length of 
tubing), which requires a considerable amount of time 
to complete the coupling. In addition, tools, such as a 
wrench for tightening the fittings, are required. Finally, 
because a fairly substantial length of tubing is required 
to accommodate the fittings and ferrules, the connector 
adds a certain volume to the equipment which is cou 
pled, thus decreasing the overall efficiency of the cou 
pled equipment. 

SUMMARY OF THE INVENTION 

The invention overcomes the deficencies of the prior 
art by providing a connecting device for coupling one 
liquid chromatography device to another with a mini 
mum of interceding volume. The device comprises an 
elongated, cylindrical shaft having an integral ferrule 
seat at each end thereof. A central bore extends through 
the shaft and the integral ferrule seats for liquid commu 
nication between the chromatography devices which 
are coupled. An enlarged grip is located centrally on 
the shaft with the grip extending about the shaft to 
permit attachment of the connecting device without the 
necessity of tools. Attachment threads are provided on 
the shaft extending between the grip and the ferrule 
seats so that the shaft may be directly threaded into a 
column or other liquid chromatography equipment. 
While the grip may be an integral expansion of the 

shaft, preferrably the grip is removably secured to the 
shaft. The grip comprises an annular collar which in 
cludes a radial bore carrying an adjustable set screw for 
attaching the collar to the shaft. The shaft may be 
threaded continuously between the ferrule seats, or the 
threading may be interrupted at the location to which 
the annular collar is attached. 
As an adjunct to the connecting device, a collet is 

provided. The collet is threadably secured to the attach 
ment threads at one end of the shaft and is long enough 
to extend over and beyond the ferrule seat at that end so 
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2 
that the collet may be attached to male threads of a 
connected chromatography device. 
BRIEF DESCRIPTION OF THE DRAWINGS 
The invention is shown in greater detail in the accom 

panying description of an example embodying the best 
mode of the invention, taken in conjunction with the 
drawings, in which 

FIG. 1 illustrates the invention when used to couple 
the internally threaded fittings two liquid chromatogra 
phy columns, one of which is partially sectioned, 

FIG. 2 illustrates the invention when used to couple 
a liquid chromatography column to a valve, 
FIG. 3 is an enlarged partial cross-sectional illustra 

tion of a connecting device according to the invention 
showing a collet in phantom when secured to one end of 
the an externally threaded fitting of a chromatographic 
device, and 
FIG. 4 is an elevational view, partially in cross-sec 

tion, of the collet. 
DESCRIPTION OF EXAMPLE EMBODYING 

BEST MODE OF THE INVENTION 

A connecting device according to the invention is 
shown generally at 10 in the drawing and is best shown 
in FIG. 3. The connecting device 10 comprises an elon 
gated, cylindrical shaft or body 12, an integral cylindri 
cal shank portions 13, intergally tapered ferrule seats 14 
and a cylindrical pilot portion 15 at each of the shaft 12. 
A central bore 16 extends through the shaft 12 the shank 
portions 13, ferrule seats 14 and the pilot portions 15. As 
seen, the maximum diameter of the ferrule seats 14 is no 
larger than that of the shaft 12 (or, conversely, the 
diameter of the shaft 12 is at least as large as that of the 
ferrule seats 14) to permit attachment to a liquid chro 
matography device. 
An enlarged grip 18 is located centrally on the shaft 

12. In the embodiment illustrated, the grip 18 comprises 
an annular collar including a radial bore 20 having an 
adjustable set screw 22 for attaching the grip 18 to the 
shaft 12. 

In the embodiment illustrated, the shaft 12 is pro 
vided with continuous threads 24 between the opposite 
ferrule seats 14. It is evident that, if desired or required, 
the threads 24 need not be continuous and may extend 
only between a ferrule seat 14 and the grip 18, with that 
portion of the shaft 12 beneath the grip 18 being un 
threaded. For ease of fabrication, normally the threads 
24 will extend as shown in FIG. 3. 
The connecting device 10 is of a minimum length for 

coupling two pieces of liquid chromatography equip 
ment. Since the bore 16 is quite small (typically on the 
order of 0.012 inches in diameter), the connecting de 
vice 10 provides a minimum of interceding volume 
between connected chromatography equipment so that 
the efficiency of the connected equipment is essentially 
additive. 
As shown in FIG. 1, when coupled together the ex 

ternally threaded shaft or body 12 engages the internal 
threads of the analytical column end fitting 26, the pilot 
portions 15 enter and substantially fill the counterbore 
26a of the end fitting, and the outwardly facing ferrule 
seat 14 sealingly engages the corresponding tapered 
inwardly facing seat 26b within the end fitting. 
When direct coupling of the connecting device 10 is 

impossible because the to-be-coupled chromatography 
equipment has a male-threaded end, the connecting 
device 10 is provided with a collet 27 as shown. The 
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collet 27 extends over and beyond the ferrule seat 14 to 
provide a sufficient length to assure a proper connection 
of the male end fitting 26 of the chromatography equip 
ment to that end of the connecting device 10. 
As is evident, the connecting device 10 can be used to 

couple many different types of liquid chromatography 
equipment. Two examples of such coupling are shown 
in FIGS. 1 and 2. In FIG. 1, the connecting device 10 is 
shown coupling an analytical column 26 to another 
column 28, which may be an analytical column or a 
guard column. In FIG. 2, the connecting device 10 is 
employed to couple a column 30 to a valve 32. 

ACHIEVEMENTS 

Because the device 10 is of a minimum length and has 
a minimal diameter of the bore 16, the bore 16 adds very 
little interceding volume to coupled chromatography 
equipment, so that the efficiency of the coupled equip 
ment is not diminished. In fact, due to the extremely 
small size of the bore 16, the efficiency of coupled col 
umns, such as the columns 26 and 28, is essentially addi 
tive, as opposed to prior art column connectors which 
substantially reduce the efficiency of coupled columns. 
The shaft 12 is preferrably made from a highly inert 

polymer plastic which is soft enough to assure that the 
ferrule seats 14 will seal coupled columns with the con 
necting device 10 being only finger tightened. There 
fore, the necessity of tools required with prior art col 
umn connectors is eliminated. 
The unitary construction of the connecting device 10 

(with the grip 18 secured to the shaft 12), eliminates the 
multiple elements of prior art column connectors. Thus, 
coupling time of the connecting device 10 is signifi 
cantly reduced, as is the complexity of coupling two 
items of liquid chromatography equipment. 
What is claimed is: 
1. A connecting device for interconnecting the 

threaded end fittings of two liquid chromatography 
devices in closely adjacent relationship, each end fitting 
having a throughbore for the passage of liquid there 
through, an axially aligned concentric counterbore and 
an inwardly tapering, outwardly facing seat, said con 
necting device comprising an elongated, inert plastic 
body having a throughbore extending therethrough for 
the passage of liquids, said body comprising an exter 
nally threaded central portion; a pair of cylindrical 
unthreaded shank portions, a pair of narrow cylindrical 
pilot portions and a pair of outwardly facing ferrule 
seats; said cylindrical shank portions being disposed 
outwardly on opposite sides of said central portion, said 
cylindrical pilot portions each being disposed at a re 
spective end of said body for extending into and sub 
stantially filling the counterbore of the associated chro 
matography device end fitting, and each of said ferrule 
seats being disposed intermediate a respective shank 
portion and pilot portion for sealingly engaging the 
similarly tapered inwardly facing seat within the associ 
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4. 
ated chromatography device end fitting; and an en 
larged grip removably secured to extending outwardly 
from and circumferentially about the central portion of 
said body, whereby said grip may be manually manipu 
lated to threadedly engage the threaded end fittings of 
two liquid chromatography devices and to cause the 
pilot portions to enter and substantially fill the counter 
bores of the respective end fittings and the outwardly 
facing tapered ferrule seats to sealingly engage the cor 
respondingly tapered inwardly facing seats within the 
respective end fittings. 

2. A connecting device according to claim 1 in which 
said grip comprises an internally threaded annular col 
lar threaded onto the externally threaded central por 
tion of said body, said collar including a radial bore in 
said collar having an adjustable set screw for attaching 
said collar to said body central portion. 

3. A connecting device according to claim 1 includ 
ing at least one collet adapted to be threadedly secured 
to the attachment threads at one end of said body cen 
tral portion and extending over and beyond one pilot 
portion, ferrule seat and shank portion at said one end, 
whereby said connecting device may be connected 
alternatively to internally threaded or externally 
threaded end fittings of liquid chromatography devices. 

4. A connecting device for interconnecting the threaded 
end fittings of two liquid chromatography devices in closely 
adjacent relationship, each end fitting having a through 
bore for the passage of liquid therethrough, an axially 
aligned concentric counterbore and an inwardly tapering, 
outwardly facing seat, said connecting device comprising 
an elongated, inert plastic body having a throughbore ex 
tending therethrough for the passage of liquids, said body 
comprising an externally threaded central portion a pair of 
cylindrical shank portions, a pair of narrow cylindrical 
pilot portions and a pair of outwardly facing ferrule seats 
said cylindrical shank portions being disposed outwardly 
on opposite sides of said central portion, said cylindrical 
pilot portions each being disposed at a respective end of said 
body for extending into and substantially filling the coun 
terbore of the associated chromatography device end fit 
ting, and each of said ferrule seats being disposed interne 
diate a respective shank portion and pilot portion for seal 
ingly engaging the similarly tapered inwardly facing seat 
within the associated chromatography device end fitting 
and an enlarged grip secured to and extending outwardly 
from and circumferentially about the central portion of 
said body, whereby said grip may be manually manipu 
lated to threadedly engage the threaded end fittings of two 
liquid chromatography devices and to cause the pilot por 
tions to enter and substantially fill the counterbores of the 
respective end fittings and the outwardly facing tapered 
ferrule seats to sealingly engage the correspondingly ta 
pered inwardly facing seats within the respective end fit 
tings. 


