THE LEARY BRICK WORKS
Distribution Box
In William Leary’s 1942 litany of machinery, developed for The Wartime Prices
and Trade Board, he identified one feature of the operation with the simple entry as a “mixer
box.” This banal description addresses one of this box’s activities – it is in the largish wooden
container on the second floor (see second floor plan and section in the Brick Plant section of
this report) that ground shale was deposited, and then from two holes in the floor to the brick
press below. But there was actually quite a bit more going on with this apparently mundane,
and overlooked piece of equipment, and given its many more functions we are here calling it
the distribution box, to get at its much more complex role in the whole operation.

Left and right: Plan (top) view and front
(south) view of the distribution box. These
drawings show the basic form of the box –
nearly a square in plan (82 x 85 inches) and
44 inches high. It is sheathed with vertical
boards and covered with wooden panels –
two of which can be removed for inspections
and maintenance. A framework of heavy 6 x

The distribution box is actually rather difficult to photograph in situ, given several obstructing
features and structural elements. So immediately we are going to employ technical drawings to
get a sense of the apparatus.

6

inch

members,

in

a

post-and-beam

configuration, straddle the box and hold the
wheel and gear mechanisms that run a large
horizontal paddle within the box.
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Selected details of the distribution box: far left
of the wheel that powered the gears and
thence the paddle in the box; top left one of
the exquisitely carved small wooden panels
that slipped over an opening in the box; below
left a detail of the top support member of the
paddle; and above, a view of the gears used
to power the paddle.
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The top view here shows in floor plan mode
the interior workings of the distribution box –
which was essentially the movement of a
wide paddle, powered from the drive shaft
and thence wheels and gears, which pushed
finely ground shale over and above the two
holes shown here (right) in the floor, and from
there via two canvas chutes into the brick
press.
The drawing below shows these internal
operations via a longitudinal cross-section
drawing (from north to south). This drawing
also shows the complex situation created by
the necessity of having two distinct entry
levels for the crushed shale – one for coarse
material that will be directed back via the long
chute shown here angling down from left to
right, and eventually depositing material back
to the crusher; and the other a much more
direct route, for finely crushed shale directly
into the box, via a slightly angled chute.
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Three views showing key details and connective situations for the various chutes emptying into
the distribution box:
Far left (and viewed looking back at the feature) with the top-side panels of the box removed
and with the primary delivery chute bringing finely crushed shale to the box.
Centre (viewed from the opposite side) of the steep main chute (seen at top), connected at the
beam level with the primary delivery chute (far left) and in the middleground the return chute.
Right: A better view of the steep main chute passing by a support beam and then connecting to
the primary delivery chute and, at the right of the image, the return chute.
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Three views showing connective situations and details of the various chutes and the
distribution box.
Far left: a view from the northeast (front) showing the box, primary delivery chute
and the underside of the return chute. One of the openings in the box is seen here
at the lower right of the image. These openings allowed a worker to monitor levels
of shale in the box – that is, to ensure there was sufficient material to run the press.
Centre: view of the box and gears, and the backside of the primary delivery chute.
Right: view of the steep main chute as it connects to lower chutes just above the
box.
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These two drawings show the east (top
drawing) and west (bottom drawing) faces of
the distribution box. The simple box form and
frame and wheel/gear assembly are visible at
the lower extent of each drawing. Of greater
interest here are all of the chutes that run into
and out of the box. The large structure shown
at the top of each drawing is the main chute,
which runs from the fourth floor (and is fed
with crushed shale) down to this level.
In the top drawing can be seen the feature
that directs large shale chunks back to the
crusher for further attention – this long chute
heads back and through the floor.
On the lower drawing can be seen the slightly
angled chute that funnels appropriately
crushed shale into the body of the distribution
box.
Both of these features, and details, are
explored by a few following photographs, and
then by two detailed isometric drawings.
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Three views showing key features and details of the distribution box and its related
chutes.
Left: the upper section of the return chute, with its connection to the main chute, and
shown here passing beneath the beam of the support frame holding the gear network.
Centre: The acute angles and delicate construction of the back of the chute network,
suggesting the considerable complexity of functional and construction activity within
this system.
Right: A slightly different view of the same feature seen in the middle photograph.
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Views of the return chute.
Left: seen from the other side of the distribution box, one can see the angle and
construction of the chute as it extends past the southerly face of the box and passes
through the floor to gain its access to the crusher.
Centre: a view looking north showing the connection to the main chute.
Right: view of the return chute as it exits the main chute and traverses the distribution box
and extends about eight feet to exit through the floor.
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This cutaway isometric view of the distribution
box, and connecting chutes, is viewed from
the northwest and thus with the main face of
the box here facing the front of the building.
The drawing shows the main features of the
box already discussed, with the connection to
the main chute, and its internal configurations
shown more clearly. It is important to note that
these

qualities

of

the

operation

are

conjectural – it is physically impossible to
access these parts without tearing the thing
apart, but it is assumed that external
construction details help describe internal
activities. And so we see here the steep slope
of the chute, with its two levels (the screened
level above discussed via the next drawing),
and with the lower floor of the chute being the
single source for material easily dropping (via
the dotted arrows) into the main chute feeding
directly into the box – right over the paddle
and neatly directed to the two holes in the
floor.
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This cutaway isometric view of the distribution
box, and connecting chutes, is viewed from
the northeast and thus with the main face of
the box here facing the front of the building.
What we see here is the distribution box
enclosed (for clarity), and the highly complex
placement of chutes more clearly defined:
here are the screened panels of the main
chute (top) that direct large pieces of shale
away from the box and into another system,
shown by dotted arrows. In this situation the
shale pieces drop by gravity, and clever
layers of ever-sloping chutes, back down to a
long chute that exits the area, and the second
floor, and connects straight back to the lip of
the upper pan of the crusher, and amazingly
right into perfect alignment with the easterly
crushing muller.
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THE LEARY BRICK WORKS

From the Leary Papers

Brick Press

Observations about the Brick Press

Don Leary Interview

At 10 tons, a weight noted in William Leary’s 1942 correspondence
with The Wartime Prices and Trade Board (see above), the brick press was certainly the
mightiest piece of equipment in the brick plant. And as the first thing you see when entering
the main doors of the plant, it is certainly an impressive object, perhaps even a bit intimidating.
At six feet, and with a vaguely human quality—broad shoulders, dangling arms, bony
elbows—the machine certainly has a slightly threatening appearance. And one can only
imagine how much greater the human qualities might have been enhanced when it was in
operation, when so many of these parts began to move.

The brick-press process had the shale
powder drop via two canvas chutes into the
hopper, with a charger feature used to level
off the shale. The next step involved the
depression of the four upper dies, attached to
a framework, which were pressed down into
the moulds via six tons of pressure. That
sounds like a lot, but six tons is not a big deal
these days. Once they were pressed the
charger pushed the four newly pressed bricks
onto the little shelf at the front of the press,
and the worker quickly picked them off the
shelf and put them on the waiting cart. The
shelf on the press, and the moulds, were
heated via the boiler in the brick-plant addition
– the steam heat kept the ground shale from
sticking to the metals used in the moulds and
dies. The wheel at the front of the press was
used to increase the pressure in the press – it
was

connected

to

pressure

springs

underneath. An off-on lever was located on
the left of the main press body. We usually
made between 10 and 16,000 bricks per day.

Front view of the brick press.
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As with other pieces of equipment and machinery in the brick plant, the brick press actually
had a rather simple function – to convert the raw, crushed shale deposited from the distribution
box above into the green bricks ready for firing in the kiln. And as with other pieces of
equipment and machinery, this process, and the various steps involved, were attended with
considerable complexity, and in the design and manufacture of the machine, with enormous
ingenuity.
The following collection of photographs and technical drawings ensure that this remarkable
piece of Victorian-era industrial design is adequately understood and appreciated.

The brick press as seen from the west side,
and revealing its key components: its hefty
form, about six feet tall, five feet wide and
four-and-a-half feet deep, with its various
moveable pieces aligned along the main (left)
face, and oriented to the brick plant’s main
doors. This image shows the press in its
resting position, in anticipation of a press, in
which all of the vertical elements would move
down, and the arms in the middle area also
out, and the horizontal lever element, called
the lifting lever (centre of image), would move
up and down. Once pressed, the green bricks
would be moved via a mechanical process
onto the little shelf feature extending from the
front of the press – this feature was called the
apron. It is possible to see at the back of the
press the pit/tunnel that allowed access to the
underside of the press, for maintenance and
repairs of features at those places. The press
rested immediately on thick wooden boards,
which were placed atop one-foot thick brick
and concrete walls (about four feet deep)
below.

118

The first two images of the brick press shown above hint at the complexity of the machine’s
activity – with a lot of moving parts, and often moving together. But it is important to note that
the machine had only four distinct operations: the loading (charging) of the four brick moulds;
the pressing by enormous pressure via the four brick dies; the vertical displacement of the
finished bricks out of the moulds; and then the horizontal movement of the four finished bricks
onto the apron – and into the waiting hands of the press operator. The detailed exploration of
this machine begins with images and technical texts from the archival collection of Chisholm,
Boyd & White Company, still in operation in Alsip, Illinois (since 1888), just outside of
Chicago, and which designed and manufactured brick presses, including the Leary version.

Production Claims
Chisholm, Boyd & White identified a likely
daily production value of 20,000 bricks via
their “Acme” machine. If we assume an eight-

The advertising copy for “The Boyd Brick Press ‘Acme’” includes these general observations:
“The “Acme” Boyd Brick Press is built in two sizes, … [the brochure features two images, for
two- and four-mould designs; Learys was a four-mould machine]. The design of this machine
is ingenious, and for simplicity, accessibility, endurance, and strength it has no superior. The
first press of this design was built in 1897 and the large number of them now in successful
operation in this and foreign countries is an attest of its merit. Its motion, functions, and the
whole mechanical movement in charging [that is, filling] the molds [note American spelling
throughout these materials], pressing, lifting, and delivery of the brick, are in all respects
identical with the of the Boyd Brick Press “Special,” the chief difference being in the general
design, especially the main frames or housing. The main frames are of extra heavy design,
strongly ribbed on both sides, and mounted on a substantial cast-iron base frame which is made
in one solid piece, the bottom of which is planed to a smooth surface.”

hour day, this value translates into 2500

The text then moves on to more technical features, with certain terms here underlined for
further attention in the following analysis (note that some of these features and details are not
now present on the Leary machine, and that others are difficult to clearly identify).

374), Chisholm, Smith & Boyd noted that their

“The side bars of this style press are round, of large area, and made of high-carbon hammered
steel of great tensile strength, and are securely connected to the lower crosshead, which is
adjustable up and down by means of two large nuts. The toggles are made of semi-steel and are
of heavy design, with long, broad bearings, and are connected by large shafts made of the best
quality of hammered steel. The entire pressing mechanism is guided by the main frame, which
is provided with removable adjustable caps for taking up wear and lost motion when it occurs.
This press is also provided with two lifting levers, which are located on the outside, and
motion is imparted to them by the crankshaft in the same manner as in all Boyd Presses.

every day and night throughout the years,
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bricks per hour and thus 40 per minute. Given
that there were four bricks pressed at a time,
that means there were 10 sets coming out per
minute – and thus a set every six seconds! In
a real-life situation, we can assume this value
was higher – but the Leary experience still
suggests a 10-15 second press action.

In an 1894 edition of Industrial Chicago (p.
new machine (the exact model not identified)
“ensures the manufacture of green bricks
when the earth is not frozen.”

“The main crankshaft is made of high-grade steel and is supported by two massive bearings.
The gearing throughout, including the friction pulley and clutch mechanism, are of the same
design and proportion as those used in the “Special” Press. As in all Boyd Presses, the “Acme”
is equipped with our improved patented mold box and independent adjusting device for
regulating the charge of clay in the molds. All bearings are babbit-lined and thoroughly
protected from clay or dust, and are provided with automatic glass oilers and compression
grease cups, and a complete set of special wrenches and other necessary tools is supplied with
every Boyd Brick Press. All presses are adjusted and thoroughly tested under belt before
shipment and are fully guaranteed.”

The advertising materials for the Chisholm,
Boyd & White “Acme” Press also included a
section entitled “Historical,” with this opening
text:
“In 1888 the first Boyd Brick Press was
introduced to the brickmakers of the United
States and the world. Its advent marked the
beginning of rapid improvement in the
building of brick machines, as well as the
brickmaking industry. The Boyd Brick Press
of 1888-90 was designed with the idea that it
could not be too well built, and while it did not
realize our idea of perfection, its combined
principles

of

construction,

design,

and

operation proved so satisfactory by long and
constant use that some of its original and
principal features are still employed. That the
first Boyd Presses, built in 1888-90, were
constructed in the right principles, and for
long, hard, and constant work, is attested by
the fact that some of them are still in use
doing satisfactory work, and are good for
many years to come.” There are three more
laudatory paragraphs, much in the same vein.
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This close-up view of the “Acme” Press
illustration shows the business end of the
press. Here we can see, in the centre of the
image, the four dies (top) and the four moulds
(the cavities directly below) by which a set of
bricks are formed. The long metal bar (the
face of the charger) behind the mould
openings would have pushed the finished
green brick forward onto the apron, to be
removed by the pressman. We can also see
here the pistons and side bars on either side
of the mould area, as well as the two toggleand-shaft elements that are shown here at a
slight angle facing out. The tension wheel is
also visible, as are the many automatic glass
oilers and compression grease cups that dot
many sections of the machine (none of these
oilers or cups survive on the Leary version).
The dies and moulds were removed from the
Leary brick press many years ago, and their
whereabouts are not known. Only one die
sample remains, at the Manitoba Museum –
see page 132.
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The Chisholm, Boyd & White Company brochure also included a section called “Comparison,
Operation and Product,” with the following informative text (with certain terms again
underlined):

The reliable production dimensions of a single
brick are reflected in the exquisite levels of

“The Boyd Brick Press has great simplicity of design, enormous strength, and great durability;
it is compact and the adjustments are convenient. It is universal in its operation and
adaptability to work the various kinds of clays and shales used in the manufacture of highgrade face and ornamental brick, common building brick and fire brick. It operates quietly and
smoothly and is adaptable to a wide range in shape and character of product. The construction
is ingenious, embodying the most perfect application of scientific and mechanical principles
known to brick-making. Having no complicated parts or movements, it will stand the most
severe work and cannot be broken in pressing brick.

detail noted in these extracts of corres-

“All working parts are above the mold box and clay line and are thoroughly protected from
clay and dust. It is the only press equipped with an independent adjusting device for regulating
the quantity of clay in the molds and pressure on the brick, and the movement is such that the
best possible results are obtained.

I

“The lower die plates remain up and flush with the top surface of the mold box until the
charger has passed entirely over them, thus uniformly charging the molds, thereby ensuring
equal pressure on both ends of the brick.

am writing in hopes you will be able to supply

“The clay, previously ground, screened and mixed, is delivered through suitable spouts to the
feed hopper of the press, from which is automatically fed into the molds by the charger. The
upper plungers descend quickly, until they enter the molds, at which time their downward
motion is retarded, but still descending slowly, forcing the clay to the extreme bottom of the
molds, until, finally, the upper crosshead and plungers come to a dead stop. The lower
plungers now come into action, moving slowly upward, giving the bottom pressure while the
bricks are at the extreme bottom of the molds. The entire pressing mechanism then stops for a
portion of the revolution, but still holding the pressure on the brick. At this point the lifting
mechanism begins its motion upward to eject the brick, the pressure being held on the brick
while they are moving upward in the molds and until they are near the top of the mold box, at
which time the pressure is quickly released. The bricks are then completely lifted out of the
molds and automatically delivered by the charger on the front apron of the press.”

and 5 mould plates as per enclosed outlines.”

pondence between Bill Leary and the
Manufacturers Equipment Co, of Dayton,
Ohio (noted earlier) as Mr. Leary sought to
refurbish the operation in 1949.
“Dear Sirs,
am

operating

the

Dry

Press

manufactured by the Chisholm, Boyd and
White Co., of 57th & Wallace St., Chicago, Ill.
From your listing in the Clay Product News I
the necessary dies & mould plates. I will
require 4 bottom dies 8 9/16 x 4 ¼ x 7/8 thin

The reply advised: “We furnished a set of
specially hardened heat-treated metal mold
box liners, consisting of six side liners 1-9/32”
thick and 2 side liners 1” thick and 8 end liners
3.825” wide on top x 3.812” wide on bottom,
1-11/32” thick, for the production of brick 8”
long x 3-3/4” wide x 2-1/2” thick. The price of
this set was $280.00 net, covering delivery
f.o.b. care Dayton, Ohio.”
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Boyd

This sectional view of the brick press shows
the key features of the machine, with letters
and arrows included to reveal the direction of
action, and shale movement, in the press.
Here we see the start of the process with the
deposit of ground shale down through the
canvas spouts (A) into the feed hopper (B).
The opening at the base of the hopper is here
blocked by the top of the charger, which is
essentially a heavy framework consisting of
two heavy metal shelf-like pieces aligned one
above the other. The charger fulfilled two
functions – the first (when the top shelf was
retracted via a hinged arm (C)) to allow the
ground shale to drop onto a lower form and to
push the shale into the moulds (D), and the
second to push the finished green bricks onto
the apron. When the machine was in a
downward press, the dies (E) moved into the
moulds and the bricks were formed. Notice
that the large lifting mechanism at the base of
the mould was moveable, and that the base
of each mould moved up to compress the
shale on its underside. Once free of the
mould, the green brick would be pushed onto
the apron (F) by one final movement of the
charger.
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From the Leary Papers
Carl Leary Interview
Observations about the Brick Press
The press had four ports [moulds] filled with
crushed dry shale that was fed down from the
canvas chutes [and into the hopper and
charger]. The top part of the press lowered to
compress the shale, then raised from the
bottom and moved forward to shove the final
product onto the press table [apron] for
removal. The dies were attached by 3/8 inch
metal screws that were screwed into the back
iron part of the die and attached to the upper
arms. They used two small “buckets” (one still
there) to count the number of bricks produced
each day – they would fill one of the buckets
with nails and when a cart-load of 72 went out
(or the empty cart came back) they would put
These two views show the key active features of the brick press, via a front and side view. The

a nail in the other bucket – and then count the

images show the complex connections between features. Tying these images back to the

number of nails in bucket #2 at the end of the

nomenclature of the Chisholm, Boyd and White texts, we see here the lifting beam on the outside

workday. There were two carts in operation –

of the press, with the side bars and pistons next to them. The toggles (rounded features in the

one being filled and the other to the kiln and

middle of the images) with their shafts are connected to the side bars at their lower area. In the

then back. The cart went to the kiln via the

middle of the press we can see the upper and lower crossheads – the upper one with the huge

side door over a wooden walkway and was

bolts, both of which connect to the toggles. Arching above all is the main frame. One can see

brought back into place after unloading at the

that when one part starts to move (i.e., the lifting lever) the whole thing starts to move. The

kiln via the big front door.

images also show the two canvas spouts descending from the second floor that filled the feed
hopper (not visible here).
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From the Leary Papers
Sights & Sounds Around the Plant
The various descriptions of the activities
inside the brick plant—of the crusher, the
elevator and chute, the mixer and the brick
press—imply a range of sounds, air quality,
and perhaps even an uncomfortable decibel
level. But the recollections of Carl Leary and
Ina (Leary) Bramadat, who were involved in
the operation in their teenage years in the
early 1950s, suggests otherwise. As they
recall: “The tractor was the main noise in the
plant and ran quite smoothly. The overall
plant noise was more of a hum, and one never
heard the workers yelling, with all of them very
knowledgeable in their duties and focused
heavily on the job at hand. The press ran
smoothly, the crusher noise was mainly the
movement of the larger wheels. There was no
significant dust in the plant, as the plant was
Detail views of the brick press, showing key features and details. On the left one can see the
pocket and shaft of the front edge of the lifting lever, and directly beside it the side bar with its
piston. The image to the right shows the upper crosshead (with its two massive bolts) and the
shafts and toggles that connect to the crosshead. In mechanical design a toggle is joint that is
designed so that a small force at one point creates a much larger force at another point – typically
used for punching and forming machines. The main frame of the press is seen here arching over
the other parts, but also connected to the toggles.

run with doors and windows open. The press
floor would be cleaned

fine

shale

periodically. As far as smells in the plant,
except for the wood burning, there was only
the smell of the dry shale as it was dumped
into the crusher, and sometimes of molasses
when Dad poured it on the main belt to give it
traction.”
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of

This drawing shows the brick press in
its resting position, with all moveable
members in their upright situation. The
two cylindrical features at the top of the
drawing are the canvas spouts that
deposited crushed shale from the
distribution box above into the feed
hopper and charger feature. The
drawing also shows the brick-lined
pit/tunnel (at the far right) that ran
under the press, and provided access
to lower features for repairs and
maintenance. The moveable features
of the press are those at the front
plane, which would move outwards and
then down with each press (see next
drawing for that situation). The little
wheel at the front of the machine was
used to control tension in the lifting
mechanism, which is situated under
the floor level.
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This drawing shows the brick press in
its most active position, with all
moveable members pressed forward
and down as the machine moved into
its final press position. Note and
compare the position of moveable
features with the previous drawing’s
presentation of them in a resting
position. The drawing also shows the
pit/tunnel and suggests its full extent,
as

well

as

the

complex

lifting

mechanism that provided pressure to
the underside of a formed brick, and
also pushed finished bricks up to the
top of the mould.
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These views show more clearly some of the side features of the press. Far left shows the front
end of the lifting lever, whose movement begins the whole press action; the shaft that extends
vertically sits in a pocket in the lever. At centre is a view of the lower back edge of the press,
showing the heavy cast form of the machine, and the external expression of the major shaft that
provides structural stability to the whole thing. At right is a view of the pivoting arm and shaft that
pulls the upper charger table back and forth in its various key activities – to fill the feed hopper
and to push formed bricks onto the apron.
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These images of the back areas of the press clarify some of the features and details. At left is a
view of the back area of the main frame, with massive gears and wheels, and the back of the
upper crosshead – here again with its major bolt features. At right is the pivoting arm and shaft
mechanism that moves the top table of the charger.
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Views of two key internal features. At left is the front edge of the upper table of the charger –
note the angled edge and the canvas fronted feature – presumably to provide a cushion as the
green bricks were pushed forward onto the apron. At right is the lifting mechanism, a mighty
piece of the machine that extended below the main press area, and which had several functions
– first to absorb the pressure of the pressing actions above and then also to move upwards to
push pressed brick up so the charger could push them out onto the apron.
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Views of one of the brick dies used at the
Leary Brick Works from 1947 to 1952
(Courtesy Manitoba Museum). The main
body of the die (the lower, taller section)
measures 4 ¼ x 8 5/8 x 5 5/8 inches – so
about the size of small breadbox. The actual
business end of the die, shown here as the
top face, adds another 3/16 inches to each
side of the two horizontal measurements –
and thus gives a surface area of 4 5/8 x 9
inches. It is important to note that these views,
which show the “LEARYS” name in the raised
and angled element would actually have been
presented in the brick press with the
nameplate facing down. The die would have
been forced by pressure into a mould, and the
LEARY name, and the depression formed by
the angled section, would have created the
standard frog depression in the brick. There
were four dies connected via a shaft visible
here at the lower edge of the die. This single
die is enormously heavy, weighing about 50
pounds, and by its colour and patina is
assumed to be solid bronze.

131

Views of the wheels and gear apparatus that ran the press – at left of the main wheel that was
connected by a belt to the driveshaft on the second floor; centre of the various wheel and gear
sizes required to control the speed of the press; and at right of the two main wheels that ran the
various parts of the press.
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These three images, from the early 1950s,
show the mode of transport of green bricks
from the brick plant to the kiln. Note in the two
images at the left the raised wooden walkway
that connected the plant’s side door with the
entrance to the kiln. The images all show the
special brick cart that was used to convey the
bricks. The image below left, a detail of the
image at upper left, more clearly shows this
device, which could be directed with ease by
one man; the cart had only one handle and
was balanced by the cart’s design, and its big
rubber tires on a spring mechanism. The load
on this cart contained about 75 bricks, so
using Don Leary’s observation about green
brick weight (each at eight pounds), this load
would have weighed 600 pounds!
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