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Background and Acknowledgements

The objective of this project is to gather state-of-the-art information to enable
builders and framers to better integrate steel-framed wall panelization methods
and processes into their construction systems, designs, and business models.
This stage of the project consists of a series of case studies on builders, framers,
and panel fabricators who are successfully using panelized construction in
concert with cold-formed steel.

This report addresses a specific case study of a partnership between a cold-
formed steel manufacturer/fabricator and a high volume production builder. It
focuses on both the manufacturer and a builder they work closely with.

As residential steel framing has gradually gained market share in the United
States, builders and steel framing providers have developed numerous methods,
systems, and relationships to manufacture and supply steel wall panels. The
experience and innovations gained through these experiences is important and
transferable to other locations.

Newport Partners LLC conducted the observations and interviews with personnel
from Nexframe. Nexframe is a joint-partnership between Lennar Homes, a high
volume home builder, and Nuconsteel.

This case study and report were prepared by Matt Hawkins and Mark Nowak of
Newport Partners LLC. We extend special thanks to Ron Donnini, Tony Norris,
and Lynda Wagner from Nexframe for their assistance throughout the project.
Project funding was provided through a cooperative agreement between the
Steel Framing Alliance and the U.S. Department of Housing and Urban
Development’s Office of Policy Development and Research.



Section 1 — General Information and Summary of Proc  ess

Nexframe is a joint venture formed in 2006
between Nuconsteel of Denton Texas and Lennar
Corporation’s subsidiary LFB Engineered
Systems, Inc. Nexframe was established to
provide comprehensive cold-formed steel framing
solutions for the residential construction market.
Nexframe provides framing packages,
engineering designs, and assistance for steel
fabricators and home builders throughout the
United States. Nexframe operates out of a
200,000 square foot production facility located in
Stockton, California.

Nuconsteel is headquartered in Denton, Texas. Nucon is a designer and
manufacturer of steel framing products for both the commercial and residential
markets. Nucon has been providing load bearing cold-formed steel roof, floor,
and wall framing systems since 2001. Nucon also distributes roll-forming
machines and proprietary design software.

The Lennar Corporation (Lennar) was founded in 1954 and is one of the nation’s
leading high volume home builders. Lennar typically builds new construction
subdivisions. In this case study, we investigated issues surrounding the use of
the Nexframe system on small, starter homes in a northern California
development.

Nexframe operates with considerable autonomy from its parent companies.
Nexframe has to submit bids for Lennar projects, and Lennar evaluates and
accepts or rejects these bids, just like other framing providers. Nexframe supplies
framing packages to numerous builders beside Lennar in the California market.

Contact information for Nexframe is as follows:
Ron Donnini, President

Nexframe

4819 Fite Court

Stockton, CA 95215

Housing characteristics and pricing

The homes in this case study are part of Lennar’'s Westgate Estates, located in
Tulare, California. These single-story, slab-on-grade, starter homes range from
1,132 to 1,486 in square footage with either three or four bedrooms. All have an
attached garage. Prices vary, depending on square footage, number of
bedrooms, and level of upgrades but the majority of the homes in this new
subdivision will be listed from $175,000 to $201,000.




Surrounding Housing Market

Tulare is a small agricultural city located off Interstate 99 between Los Angles
and San Jose. Tulare is beginning to recover from its previous main employer,
Pacific Railroad, leaving the city over a decade ago. Existing starter home prices
around Tulare range from $150,000 to $250,000 while new starter homes are
typically listed around $200,000. Lennar, currently, has mid-sized homes listed
from $250,000 to $350,000 in a neighboring subdivision. There are bigger and
more expensive homes in Tulare but most new homes fall within the $200,000 to
$350,000 price range.

Summary of process

Nexframe produces cold-formed steel studs, wall panels, and trusses. Builders
can enter into contracts with Nexframe, who will then design, fabricate, and
supply materials for all or part of the framing package. Although this case study
focuses on a subdivision built by part-owner Lennar, Nexframe supplies steel
panels and designs to many builders, including Lennar’s direct competitors.

Nexframe begins each project by developing a home’s engineering design and
then securing the necessary structural stamps and verifications. Once the plans
are approved and a construction schedule is developed, Nexframe fabricates the
wall panels and trusses for delivery to the site.

Each project is negotiated on a case-by-case basis, but typically included in the
framing packages are wall panels, floor joists, roof trusses, roof sheathing and all
supplies and framing fasteners, such as screws. Nexframe doesn't directly frame
homes, but has relationships with framing contractors who can be incorporated
into the negotiated framing package if the client prefers. This allows them to offer
various levels of service depending on the client’s needs.

Once a contract is finalized, Nexframe produces engineered drawings of the
home and each panel. A rollforming machine forms each stud according to the
design specifications and a crew attaches the studs together using rivets to
create a wall panel. A wall panel fabrication crew can produce one floor of wall
panels in one day. The panel production schedule is developed to coincide with
the on-site construction schedule to reduce inventory storage at both the
production facility and construction site.

The rollforming machines are driven by a proprietary design and fabrication
software package. The home’s engineering design work is completed using this
software package and then converted into a production schedule for the
rolliforming machine. Each set-up includes a laptop that displays the wall panel
and members being fabricated. The screen highlights the stud being produced
thus informing the crewmembers where the stud is located within the wall panel.
Because the design and production software are connected, changes made to
the framing plans are easily incorporated into the fabrication process.



Section 2 — Business Model and Relationships

Nexframe is a joint venture between Lennar Homes and Nuconsteel. Lennar is
one of America’s largest home builders. Nucon is a market leader in the
residential and commercial cold-formed steel framing industry. Nexframe is not a
framer or builder, but can assist in finding framing subcontractors if necessary.

Despite being a joint venture, Nexframe operates
with considerable autonomy and receives no
preferential treatment in the bidding process by
Lennar. They are free to negotiate contracts that
are in its best interest with any builder.

Nexframe wants to be a self-sustaining company
and believes it cannot survive by relying on
preferential treatment from the parent companies.
However, Nexframe has an evolving business
strategy that takes advantage of the knowledge
base and previous experience of both Nuconsteel
and Lennar Homes.

Nexframe enters into agreements with builders and developers to produce and
supply steel framing packages. Under most scenarios, Nexframe submits a bid to
a builder and if accepted a scope of work is developed. Once an agreement is
settled upon, Nexframe begins engineering the home and developing structural
documents. Occasionally, a prototype is developed inside the production
warehouse. The prototype gives clients and trade contractors an opportunity to
walk through the home and make suggestions to improve efficiency.

Framing packages can be provided for any project size; however, Nexframe has
found cost and labor efficiencies are recognized for projects over ten homes.
Developments of this size allow the builder to distribute the one-time design
charges over more homes to reduce unit prices. Also, after the framing crew has
erected one model a few times, they become familiar with the framing pattern
and construction times decrease.

Panel Fabrication

After the home’s design has been approved
by the client and permitting agencies,
Nexframe will begin production according to
the construction schedule. The steel studs
and tracks are manufactured using Nucon’s
proprietary rollformers and software. Each
roliformer has a computer monitor that
displays the panel being produced and
indicates where each steel member goes. To



avoid excessive on-site storage a just-in-time production schedule is developed
to limit storage at the construction site and production facility. Unlike
conventional steel framing, Nucon’s system uses rivets to secure steel
components in their panel systems.

Truss Fabrication

Trusses are stored and transported on the same trailers as panels. According to
California code, all fabricated trusses, wood or steel, have to be set by machinery
at sill height. If the construction site doesn’t have machinery capable of unloading
the trusses, Nexframe has a delivery truck with a crane capable of placing
trusses on the sill. As with wall panels, Nexframe trusses are held together with
rivets as opposed to screws.

Floor Joists

The homes in this case study are single story with slab-on-grade foundations.
Thus, the framing is limited to walls and roof trusses. On two story homes or
those on a basement or crawlspace foundation, Nexframe purchases steel floor
joists from a third-party supplier. Because of the purchasing volume Nexframe
receives a competitive price from its supplier, but can work with any joist
provider. The floor joist provider and other details are discussed and agreed
upon during the contract development phase.

Floor joists have a two week delivery time in central California. Therefore,
construction and production schedules need to take the floor joists delivery times
into consideration.

Framing Supplies

For each home, Nexframe produces an associated material take-off sheet. The
take-off sheet not only indicates the quantity and sizes of studs and tracks, but
also includes rivet counts for fabrication. Nexframe has an inventory control
specialist who is responsible for maintaining inventory levels at the production
facility. Inventory purchases are based of the material take-off sheets and
production schedules.




Nexframe provides all associated framing supplies to its clients, including screws,
brackets and bracing material. Builders use personal preferences for storing and
securing on-site inventory. The observed construction site was relatively compact
with roughly ten homes in differing sequences of the construction process. Thus,
the builder decided on one centrally located inventory storage trunk. Framing
crew members are responsible for their own power tools, which they take home
at the end of each shift.

Roofing Material

Nexframe supplied all roof sheathing, soffits,
and fascia as part of the framing package. The
material take-off sheets detailed the type and
guantity of these components. Factory workers
create bundles with the exact number of
plywood sheets, for example, to limit the
amount of waste generated and storage space
needed at the job-site. Pictured here is all the
roofing material needed for one of the case
study homes. The homes don’t have exterior
wall sheathing, but have an exterior insulation
board covered with stucco.

Framing Crew

The builder was responsible for framing and erecting the framing package
provided by Nexframe. Lennar used one of its regular framing crews so the
installation cost was not part of Nexframe’s framing package price.

Nexframe has developed relationships with a few experienced steel framing
crews. The contracting of a framing crew can be incorporated into a framing
package if necessary.

Training

Nexframe encourages all clients, new and
existing, to visit the production facility with their
framing crew and subcontractors to walk through
one of the prototype homes. This provides all
participants with an opportunity to see a framed
steel home, ask questions, and address concerns
they might have.

Nexframe also provides plant tours to interested
parties and has begun an out-reach program to
high-school training programs.



Insurance

Nexframe is classified as a production facility and operates under different
insurance standards than home builders. Builders who use steel are eligible to
receive insurance discounts on builder’s risk policies. Additionally, builders can
see reductions in labor costs through the efficiencies provided by a panelized
framing system.

Financing
The specific cost details for each project are determined by Nexframe’s bid and

resulting negotiations. The typical payment term is full payment thirty days from
receipt of invoice.



Section 3 — Starting with Steel

Nexframe is a relatively new
company with evolving technical and
business approaches. This section
captures some of the issues
Nexframe and its builders have
encountered and the solutions that
have evolved.

Fabricator Issues

Involve Early
Panelized steel wall panels are engineered products that require specialized

drawings. The structural drawings produced by Nexframe can be utilized by other
trades and submitted to local building departments for permitting. If working
closely with the designer or architect, the Nexframe plans can be integrated into
the initial design at the early stage of design rather than later re-designing the
architect’s structural plans to accommodate Nexframe’s panels.

Prototype Development

When schedules and finances permit, Nexframe will build a prototype home in its
production facility. The prototype provides stakeholders with an opportunity to
tour the home, identify areas of improvement, and get comfortable with the
construction sequence. Areas of improvement tend to focus on accommodating
mechanical and plumbing equipment, finding ways to reduce framing material
costs, and evaluating the floor plan for sales purposes. When the prototype is
constructed special consideration is given to the process and sequence to
ensure the home is panelized in the most efficient manner.

Panel Order

Through discussions with the builder, framing crew, and prototype observations,
a panel installation sequence is developed. The panel fabrication sequence is
based off the installation sequence. The goal is to have the first panel to be
installed produced last, so that it will be easily accessible on the trailer to the
framing crew. This process not only facilitates construction but also limits
potential damage during panel handling and reduces on-site panel storage
requirements.

Transportation Trailers

Over the years Nexframe has experimented with multiple transportation
strategies. Currently, Nexframe is using custom flat bed trailers that keep the
panels upright. This method is preferred because the trailers are easy to
maneuver and allow then to store panels in the road when lot space is restricted.
In addition, panels transported in an upright position get damaged less in transit
than panels stacked on top of one another.




Builder Issues

One of the builder’s largest concerns was increasing the framing crews’ comfort
level with steel so that they would improve their cycle time. At the time of the
case study, the crew was framing their tenth home. The site supervisor indicated
the crew was beginning to increase its framing speed. He expected to continue to
see efficiency improvements, especially once the trade contractors finish more
homes and the crews can share their experience on how to improve operations.

Trade Contractor Issues

The homes at Westgate Estates were plumbed with cross-
linked polyethylene tubing. To prevent the tubes from
vibrating, the plumber secures the tubing to the home’s
framing using clips. In a wood framed home these clips are
nailed or stapled into the wood framing, however the clips
need to be attached to steel studs with screws. The
increased time of screwing instead of pneumatically
stapling or nailing the clips to a wood stud increases the
time required to plumb a home.

The electricians stated

that the steel homes are also taking longer to
wire because they have to be more cautious in
order to avoid cutting their hands on the steel
studs and trusses. The electricians also noted
that when they cut holes for the electrical wires
it is often difficult to fit the protective grommets
into the hole. This was attributed to having only
two-sizes of grommets and one drill bit that was
smaller than both the grommet sizes.
Appropriate sized grommets will solve this
problem.



The walls on the homes are to be finished with
stucco. The use of screws instead of nails to
secure the backing paper increases application
time and the overall price of applying stucco
compared to a wood framed home.

The observed homes were not ready for drywall,
therefore no feedback was obtained from the
drywall contractor.

The HVAC contractor indicated no major
concerns with using steel. These are single-story
homes with a relatively simple HVAC design.
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Section 4 — Capital Requirements and Inventory

Nexframe has developed a comprehensive business model that focuses on
limiting builders’ capital requirements and inventory storage. Nexframe provides
wall panels, floor joists, root trusses, roof sheathing, and all necessary supplies
including screws, attachment plates, and temporary bracing material. To
minimize the need for on-site storage a just-in-time delivery schedule is
employed. Non-load bearing, interior wall studs and tracks are manufactured to
length by Nexframe and stick-built on-site by the framer.

Manufacturing Facility

The capital requirements are quite extensive for
Nexframe. The 200,000 square foot production
facility houses approximately ten rollformers,
multiple framing tables, and a sheet metal stamping
machine. Panel production also requires computers
and engineering software, located in the design
office. The roll-forming equipment turns coils of steel
into studs, tracks, or truss members. Factory
workers construct the wall panels on a framing table
immediately after a stud or track is produced by the
rolliformer. The metal stamping machine is used to
create flashings and other thin steel materials.

Roughly twenty-five percent of the floor space in the facility is occupied by panel
fabricating equipment, such as framing tables and conveyers used to move
panels. The remaining portion of the facility houses the truss fabricating area, an
inventory storage area, two model steel homes, steel coil inventory, wood
handling area, and a metal stamping zone.

Nexframe incorporates structural and panel engineering costs into the total
framing package price.

Tools & Equipment

Below is a brief overview of the tools and equipment Nexframe needs to fabricate
steel wall panels. Equipment and tools not directly involved in wall panel
fabrication are not detailed in this table. Also, the fees associated with the design
and production software are not accounted for in the numbers below. The
licensing fees depend on numerous factors, including purchasing volume and
number of computers needing the software.

Note that the items in the table represent requirements for a fabrication facility,
not the builder.
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Tool or Equipment | Application Average Cost Quantity
Rivet tool Attaches studs $235 4
and tracks
together
Clamps Temporarily $10 10
secures framing
members before
riveting
Floor Stands Supports trusses | $150 6
and walls during
fabrication
Framing table Secures tracks $38,000 1
and studs during
fabrication
3.5 NUFRAME Produces 2x4 $67,800 1
rollformer steel framing
members
5.5 NUFRAME Produces 2x6 $72,800 1
rollformer steel framing
members
Decoiler Feeds steel into $10,050 2
rollformers
Laptop Automates $1,550 2
rollformers
Inventory

Machinery & Vehicles

Nexframe’s inventory storage area is remarkably
small. The material take-off sheets help project
future inventory levels, which are kept at thirty day
level. There is one management level individual in
charge of inventory purchasing and one plant
worker in charge of inventory storage and
monitoring. Material inventory consists of steel
coils, insulation for headers, rivets, bolts, nuts,
columns, beams, and braced panel sections.
Additional inventory consists of roof and wall
sheathing, soffit and eave material and wood 2x4s
for window and door jams and exposed rafters.

The production facility has three forklifts used to
move material. The large forklift, pictured here, is
used to move trailers in the loading area as well as
other tasks. Nexframe owns two transportation
trucks, one of which has a crane to place trusses
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at sill height. To limit vehicle wear and tear, panel delivery is outsourced to a
professional hauler when the delivery distance is over 600 miles.

Safety
All personnel in the manufacturing facility are required to wear hard hats,

protective eye gear, and ear plugs. The plant has a full-time Safety Supervisor to
monitor the facility and follow-up on reports.

Framing costs

Each project’s framing package price depends on numerous variables, including
the size of the home, quantity of the order, and complexity of the design. For the
homes at Westgate Estates, the average square footage material costs were
$11.80 to $13.00. The on-site labor averaged $5.00 to $8.00 per square foot.

Construction Site

A typical framing package includes all the necessary framing supplies. However,
the builder or framer is responsible for the tools and equipment needed to frame
the home.

Tools & Equipment

Below is a list of tools used by the five-person framing crew. Note that the items
in the table represent requirements for operation. Periodic replacement and
maintenance would be required.

Tool Application Average Quantity
Cost

Screw Gun Attach panels and braces $200 3
Skill Saw Cut steel tracks and studs $180 1
Reciprocating Cut wet-poured anchor bolts | $175 1
Saw

Nail Gun Attach non-steel items $300 1
Air Compressor | Power nail gun $1000 1
Generator Power tools and $1,800 1

compressor
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Nexframe ships panels without exterior sheathing attached. Exterior sheathing
adds additional weight to the panels and typically prevents the framing crews
from moving the panels by hand. Thus, the builder or framer is responsible for
procuring and installing any necessary sheathing.

Exterior sheathing was not used on this project. Rather, the frames were
designed to provide all lateral resistance and were covered on site with a foam
insulation/stucco furnished by another contractor.

Machinery
The builder had one large forklift used to move

trailers at the construction site and place trusses
at sill height. Once a trailer is emptied the forklift
moved the trailer to where it can wait until a
Nexframe delivery truck takes it back to the
fabrication facility. Note the yellow ball-hitch
attachment on the forklift for moving trailers.

Transportation

Transportation charges are incorporated into the framing package price. Under
most circumstances a travel permit is not necessary, but Nexframe obtains a
wide-load permit if necessary.

14



Section 5 — Crew Requirements

Panel Fabrication

After the home’s design has been approved by the client and permitting

agencies, Nexframe will begin production according to the construction schedule.

The steel studs and tracks are manufactured using Nucon’s proprietary

rollformers and software. Each rollformer has a computer monitor that displays

the panel being produced and indicates where each steel member goes. The
rolliforming software is integrated with the
engineers design software to facilitate panel
modifications and layout changes.

The wall panels are fabricated on either floor
jacks or a framing table, as pictured here. A
panel fabricating crew consists of either three or
four individuals and takes only a few minutes to
fabricate one panel. Wall panel fabricators in the
plant also help with roof truss production,
conversely truss fabricators help with wall panel
production as needed.

Completed wall panels are stored on the transportation trailers until delivery. One
fabrication crew can produce one floor of wall panels per day. To avoid excessive
on-site storage a just-in-time production schedule is developed to limit storage at
the construction site and production facility.

Wood door and window jams are installed in the plant. Wood components are cut
to length at the fabrication plant and stored in bins according to length. When the
plans call for a wood jam, a fabrication crew member installs the appropriate
piece from the bin. During the design phase, many of the window and door
openings are standardized to limit sizes of wood door jams to increase
production efficiency.

Roof Truss Fabrication

Roof trusses are fabricated in a similar sequence as
wall panels. However, the truss fabrication crew
prefers to use floor jacks for framing over the
framing tables, because the floor jacks can be
quickly adjusted to the changing shapes of trusses.

Exposed wood rafter tails as shown to the right are

common in the California housing market and are

applied at the production facility. The rafter tails are

attached with screws once the truss is completed.

Just like window and door jams, wood rafter tails are

cut at the fabrication facility and stored in bins near the truss fabrication area.
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Fabrication Labor

Nexframe has four distinct crews each consisting of four individuals. There are
also three management level production employees. The fabricating crew
salaries range from $10 to $14 an hour, management salaries are competitive for
the region. Laborers must be capable of reading plans and are expected to have
an associate degree or two to three years of framing experience.

Fabricating crew members typically work in their
assigned task area, however; Nexframe does
promote cross-training to handle peak production
times. The Inventory Manager also works on the
fabrication floor when needed. There is only one shift,
during the day, at Nexframe’s production facility.

Framing

The framing crew is responsible for all tasks associated with installing the wall
panels and trusses. The observed homes are single story slab foundation
homes, ranging from 1,200 to 1,400 square feet. The first floor wall panels took a
day and a half to install, the roof trusses took about a day to install, and the roof
took about a half day to sheath. The following is a brief overview of the framing
crew tasks for the observed construction project.

Foundation Prep

The foundation slab was poured by another contractor,
who also installed the wet-poured anchor bolts. The
anchor bolts are used to secure the panels to the
foundation. The framing crew places chalk lines on
each slab to facilitate panel placement.

Unloading

Panels are stored on the transportation trailer until they
are needed. Framers only unload a panel when it is
going to be installed. Panels are typically moved by
three individuals.

Standing Wall Panels
A panel is carried over to the foundation,
stood up and temporarily secured to the
foundation with nails and washers and
braced, as needed, with steel studs.

The wall panels vary in length, depending
on location, but are not longer than twenty
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feet. The studs at the Lennar site are 2x4s spaced at twenty-four inches on-
center. The steel’s thickness depends on the calculated loads, but will be either
33 or 43 mils.

The panels’ exterior was covered with one inch thick foam insulation and a
stucco finish, both installed by the stucco contractor.

Anchoring

The panels are permanently anchored to the
foundation using the wet poured Hilti 1/ % inch
length bolts. This process is performed once all
the panels are in place.

Support Beam

A support beam is installed across the opening of
the garage by the framing crew once the panels
are secured to the foundation.

Roof
The truss installation and sheathing tasks take
about 1-1/2 days to complete. Roof sheathing is
attached to the trusses using ETF pins. Once all
the roof sheathing is secured, the soffits and
fascia boards are installed by the framing crew
with ETF pins.

The roof sheathing is OSB. The fascia is wood
2x6s and the soffit %2 inch plywood. All roof
sheathing material was supplied by Nexframe.
These homes will be covered with tile, which is
supplied and installed by a separate
subcontractor.

Windows

The windows and weather barrier tape were
installed by Lennar’s framing crew. Because
Nexframe fabricates steel panels with wood jams,
the windows were fastened to the frame using
nails.

Interior Walls

The interior wall studs and tracks arrive cut to
length and are stick-built by the framing crew.
The studs and tracks are 43 mil for an interior
load bearing wall or 33 mil for an interior partition
wall. Drywall is attached using screws.
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Stucco

The framing crew is not responsible for the
applying the stucco or one inch exterior foam. A
separate contractor has been hired to apply the
homes’ exterior finish.

Framing Labor

The framing crew was hired by Lennar but

framers wages and hours are determined by

their individual employer. The labor rates for the

crew are as follows: foreman at $50 per hour,
lead carpenter at $47 per hour, and the three apprentices at $35 per hour each.
These labor rates include payroll taxes and benefits paid by the employer.

The framing crew had previous experience framing homes with wood but had
less than one year of steel framing experience. However, the construction
supervisor had over three years of steel framing experience.

The framing crew worked one shift, 7:00 a.m. to 3:30 p.m., five days a week.

Framing Process

The framing crew works as a group when installing wall panels and trusses. The
crew works individually on other tasks to improve efficiency. During the
observation three homes were in various stages of the framing process.

Framing Innovations

One of the biggest benefits of engineered steel wall panels is the
ability to adjust steel thickness to maximize a home’s strength
while minimizing material costs. Nexframe incorporates pre-
manufactured braced wall sections into home designs to provide
the necessary shear value. The sections are purchased from a
third-party provider and are integrated into the specified wall
panels at the fabrication facility. This eliminates the need for OSB
sheathing.

The transportation of steel wall panels is an important factor in maintaining a

construction schedule and limiting damage. Nexframe has experimented with
numerous transportation methods and
has found a custom flat-bed trailer to be
the most efficient method. The wall
panels are fabricated in an order that
results in the first wall panel to be
installed will be the last panel produced
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and placed on the trailer. This way the builder can safely store panels on the
trailer instead of unloading all the panels, if necessary. When the next trailer of
panels is delivered, the driver returns to the to fabrication facility with an empty
trailer from a previous delivery.

The Westgate Estates subdivision has a zero-setback, resulting in very little room

for storage in the yard. The trailers are parked on street in front of the home; the
framing crew then unloads a panel one at a time when needed.
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