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New Compact Fusion Splicer for FTTH

Yoshiharu Kanda,1 Yasuyuki Ninomiya,1 Yoshiaki Tanaka,1 and Tomohiro Konuma1

Fusion splicing is a commonly used method to join two optical fibers together in the 
installation of FTTH (Fiber To the Home) networks. The FTTH installation includes a variety 
of workplaces such as an aerial cable, a narrow space, or a place without commercial power 
supply. Most installers implement the installation moving place to place. Therefore, the 
portability of a fusion splicer is a desired feature. In addition, customers increasingly put 
importance on the maximum number of fusion splicing and reinforcing with a fully charged 
battery because commercial power supply is not available in many installation sites. To respond 
to such needs, Fujikura has developed a smaller, lighter fusion splicer that allows an increased 
numbers of fusion splicing or enforcing by heat.

This paper reports a novel compact fusion splicer equipped with a high battery capacity.

1. Introduction
FTTH networks to provide data communications 

service for general households through optical fibers 
have been expanding worldwide.

Recently, workplaces of FTTH installation using fu-
sion splicing have diversified. These workplaces may 
include narrow spaces and places without commercial 
power supply. In many FTTH installations, installers 
have to move around in many places during a day to 
join optical fibers together.

We report our novel compact fusion splicer equipped 
with a high-capacity battery designed for use under 
these working environments.

2. Schematic Specification
Figure 1 shows the new compact fusion splicer for 

FTTH, and Table 1 is the specifications.

3. Features
3.1   Increased number of splicing / heating cycles per 

battery charge

The number of splicing / heating cycles per battery 
charge was 30 in the previous model. We have incor-
porated a new battery into the fusion splicer to improve 
the capacity and replaced some electric parts to lower 
power consumption. Moreover, we have shortened 
the heating time. As the results of these changes, the 
number of splicing / heating cycles has increased 3 or 
more times over the previous model to 100 cycles.

 
1 : Product Department of Precision Equipment Division

Fig. 1. Appearance of new fusion splicer.

Table 1. Specifications.

Items
Splicer for
single fiber

Splicer for 
4 fiber ribbon

1. Portability

Volume 809 cm3

Weight 776 g

2. Performance

Splice loss
0.05 dB

ITU-T G.652/G657

Splicing time 15 sec 20 sec

Tube heating time
30 sec with

60mm sleeve
30 sec with

40 mm sleeve
for 4-fiber ribbon

Battery capacity
100 cycles of splicing and heating

per battery full charge

3. Resistance features

Shock resistance 76 cm bottom surface drop

Rain resistance 10 mm per hour for 10 min

Dust resistance
Exposure to dust

0.1 to 500 μm dia. Alumina Silicate

Operating temperature -10 to 50 deg C

4. Other feature

Display monitor size 4.5 inches
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3.2  Improvements in operability

The new splicer has a bigger display monitor than 
the previous model to improve  visibility. The display 
monitor shows expanded fiber images of the before 
and after splicing as well as information after splicing, 
e.g. estimating splice loss.

Figure 2 shows the display monitors and the opera-
tion buttons of new and previous models. The opera-
tion buttons of the new model are larger than the pre-
vious model and are located in a line for ease of use.

3.3  Reduction in size and weight

The new model required a larger chassis than the 
previous model due to its larger battery and display 
monitor. Therefore, we have tried to achieve the re-

duction in size and weight by redesigning and optimiz-
ing the component layout.

Figure 3 shows the inner component layout. We de-
veloped a battery that is of a similar design to that of 
the display monitor and stacked them vertically in the 
enclosure. Although the projected area seen from the 
top of the new model is larger than that of the previous 
model, the front height is as low as 20 mm.

The splicing components, heating components and 
high-voltage-generation module are located at the 
back of the unit. The splicing components include the 
fiber holders for clamping fibers, the V-grooves for 
aligning fibers and the electrodes for fusion splicing. 
The heating components include the heater for the 
heat shrink sleeve and the clamps for fibers. These are 
located behind the splicing components. The high-
voltage-generation module is placed under the heating 
components. Moreover, we have integrated each indi-
vidual circuit board into one board. By reducing the 
wiring between each board and the number of connec-
tors, we have achieved a reduction in size of the splic-
er.

Figure 4 shows the comparison of actual volume of 
the new model and the previous model. The solid vol-
ume of the new model is smaller in spite of the larger 
battery and display monitor. We have achieved weight 
savings by decreasing the actual volume and making 
parts lighter. Table 2 shows the comparisons of actual 

New model
Size of monitor: 4.5 inches  

Operation buttons 

Previous model
Size of monitor: 3.5 inches  

Fig. 2. Comparison of monitor & operation buttons.

Previous model

New model

Fig. 4. Comparison of solid volume.

Table 2. Comparisons between new model and previous model.

New model Previous model

Battery capacity 100 cycles 30 cycles

Display monitor size 4.5 inches 3.5 inches

Solid volume2 809 cm3 842 cm3

Weight including battery 776 g 810 g

Anterior end height 20 mm 84 mm

Posterior end height 57 mm 100 mm

Width 121 mm 110 mm

Depth 162 mm 80 mm

Solid volume except projections of shock absorbing material shown 
in Figure 4.

Splicing
components 

Heating
components 

High
voltage
generator
module

Front side

Front side

Circuit board 

Rear side

Battery 

Display
monitor

Rear side

Fig. 3. Inner structure.
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volume, dimensions, and weight of the new model and 
the previous model.

3.4  Carrying case with working table function

We have developed a carrying case with a working 
table function to adapt to various work environments. 
The carrying case needs to store the splicer and tools 
for splicing e.g. a stripper and a cleaver. Figure 5 
shows the carrying case of the new splicer. The carry-
ing case consists of a storage case and a top cover.

Figure 6 shows a usage example of the top cover. 
There is a place for the splicer in the center of the top 
cover. Either side of right and left has a tray to accom-
modate tools.

In many cases, the installers of FTTH must move a 
short distance to another place after several splices. 
Upon arriving at a working place, the installer needs to 
perform the following set up before splicing :

* Open the top cover of the carrying case and take 
out the splicer and tools.

* Close the top cover and put the splicer and tools on 
the top cover.

After splicing, the installer needs to perform the fol-
lowing preparatory work prior to moving to the next 
splice location.

* Remove the splicer and tools from the top cover 
and open the top cover.

* Store the splicer and tools in the carrying case and 
close the top cover.

It is important for installers who splice few times in 
one place to minimize these times, as well as splicing 
and heating times. 

That is the reason we have developed a new work-
ing table shown in Figure 7.

The working table is divided into a tray for fixing the 
splicer and a tray for arranging the tools. This working 
table is removable. Figure 7 shows the two trays as-
sembled into one after setting the splicer on the work-
ing table. The most significant feature of this new de-
sign is that installers can store the fusion splicer in the 
carrying case without detaching it from the working 
table and transport it. Figure 8 shows the working ta-
ble stored in the carrying case. We have designed the 
structure so that installers can use the splicer without 
taking it out of the carrying case.

Top cover

Storage case

Fig. 5. Appearance of new carrying case.

Tray for tools

Fig. 6. Splice work using the top cover.

Two working tables

Docking mode

Fig. 7. New working table.

Fig. 8. Working table in carrying case.
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 Moreover, this working table can be configured for 
various setups shown in Figure 9.
Configuration 1 :  Working table on the top cover of 

the carrying case.
Configuration 2 :  Hang the working table using a 

strap.
Configuration 3 :  Eliminate the tool tray for use in a 

narrow space.

An operator can configure the new working table for 
various working environments while increasing instal-
lation efficiency.

3.5  Splicing performance

Figure 10 shows the splice loss distribution when 
ITU-T G.652 SM fibers were spliced using the new 
splicer. The average splice loss was 0.032 dB.

4. Conclusion
We have developed a novel compact fusion splicer 

equipped with a high-capacity battery. Moreover, we 
improved working efficiency by designing a new car-
rying case and working table, enabling the new splicer 
to adapt to all splicing environments of FTTH installa-
tion.
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Fig.10. Splice loss distribution.

Configuration 1 

Configuration 2 Configuration 3 

Fig.9. Usage configurations of working table.


