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UNITED STATES PATENT office 
APPARATUSFORMOLDING". 

BUILDING B OCKS . 

Frederick H. Jackman, Santa Fe, N.Mex. 
Application June 1, 1949, Serial No 96,533 ?? 

10:Claims: (C.; 25-41). 
1. 

The present invention relates to improvements: 
in apparatus for molding building-blocks and re 
lates móréparticularly to apparatus" för molding 
building-blocks from concrete mixes or mixtures. 
of sand, pumice and the like, together with 
Portland cement or the like." 

It has been the practice to produce building 
blocks of the character referred to by vibrating: 
moldboxes or the like after charging the same 
with a damp mixture including Portland cement, 
in efforts to consolidate such mixture. 

vibrations to such mold-boxes, which action how ever has fallen far short of producing optimum 
résults. ? ? ? ? 

Among other things, I have discovered that the 
consolidation' of mixtures of the character above referred to may be accomplished not only more 
expeditiously and thoroughly, but with a much 
stronger resultant product by applying to a mold 
box and the mix therein a plurality of vibratory 
forces of markedly different frequencies, in the 
manner as will be hereinafter described. 
One of the main objects of the present inven 

tion is to provide a superior apparatus whereby 
building-blocks of the character referred to may be produced expeditiously and economically: 
A further. object of the present invention isto* provide a superior apparatus of the character 

referred to whereby building-blocks of superior 
uniformity, density and strength may be pro 
duced. 
Another object of the present invention is to 

provide a superior apparatus whereby building 
blocks may be produced with minimum danger 
of injury to the operators and with minimum 
manual effort. 
With the above and other objects in view, as 

will appear to those skilled in the art from the 
present disclosure, this invention includes all 
features in the said disclosure which are novel over the prior art. 
In the accompanying drawings, in which cer 

tain modes of carrying out the present invention 
are shown for illustrative purposes: 

Fig. 1 is a view mainly in front elevation of a 
molding. machine embodying the present inven 
tion but with portions of the frame, mold-box, 
pressure-member, and carriage invertical section 
on the line - of Fig. 5; and with the parts 
in the position for molding. cement blocks; 

Fig. 2 is a broken transverse sectional view 
taken on the line. 2-2 of Fig.1; 

Fig. 3 is a broken sectional. view taken on the 
line 3-3 of Fig. i; 

It has 
further been proposed to apply multi-directional 
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2. 
Fig; 4 is aºb?roken&sectional view taken ons the i 

line 4-i-4 of Fig:"1; 
Fig. 5 is a view of the machine inside elevation; 

and 1 
Fig.: 6 is a view similar to Fig.1.but showing thei 

pressure-member, and mold-box:retired upwardly . 
with respect to the newly-formed cement blocks: 
The particular:apparatus or molding: machine: 

chosen for illustration in the accompanying-draws. 
ings for purposes of makings clear a preferred. 
fôrm of the present':invention, includessa rela 
tively-heavy base-plate 10 from which-upwardly, 
extends four:' (more; or: less) frame-uprights: if 
each rigidly 'attached in spaced relationship.' at: 
their lower endš?ini:any: stuitablemanner tot the 
base-plate 9 as, for instance, by means of guSSet. 
plates: f2 indicated in Figs: 1; and 6. 
As is clearly indicated in Figs. 2 and 3, the 

frame-uprights: it are spaced from each other-in 
a rectangular pattern and are: each of angle-iron: 
form. The said:frame-uprights' extendin:parals, 
lelism. With each, other grands at theirs respective: 
upper ends' are:rigidly... coupled; together: by a 
crosshead 33 asis; especially well shown in: Figs; 
1 and 6. 
As: indicated in, Fig. 5, the front, frame-up, 

rights. may have their lower portions: rein 
forced' and: braced by: suitable: brace-members 
Suchi as: 4. 
At a. point... substantially, one-third up from 

their respective: lowers ends; the frame-uprights: 
have secured to them a bed-plate 55 extends. 

inghorizontally; . In addition to holding the said 
frame uprights: in spaced relationship, the Said 
bedi plate:also provides a support upon which the 
concrete, or equivalent' building-blocks may be 
formedior cast, in a manner as will be hereinafter 
described: . 

Carried by the previously-described frame: 
which comprises, in the main, the elements: 0 to 
15 inclusive, is a vertically-reciprocable carriage. 
comprising, in the main, two relatively-Wide-ver 
tical channels 62-6 which are parallel to each 
other and which are: rigidly... interconnected at 
their upper ends by a crosshead it and at their 
lower ends by crossbars. 8-8, which latter are 
especially well shown in Fig. 3. 
The channels 6-6 of the carriage are 

mounted with capacity for vertical movement be 
tween each end-pair of. frame-uprights in a 
manner which will be clear by reference to Figs. 
2, 4 and 5. Each vertical channel 6-6 has the 
outer edges of its end-flanges riding against, a 
plurality of antifriction rollers 9, each supported 
by means of a bracket 20 attached to the adjacent 
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one of the frame-uprights , as is especially well 
shown in Fig. 4. 

Mounted centrally on top of the crosshead 3 
of the frame is a cylinder 2 in which vertically 
reciprocates a piston 22 having an upwardly-ex 
tending piston-rod 23 connected to the central 
portion of the crosshead 7 of the carriage. The 
cylinder 2 has leading into it two tubes 24 and 
25 at points respectively above and below the 
piston 22 so that fluid such as water, air, or the 
like, may be caused to force the piston either 
upwardly or downwardly as is desired. The ad 
mission of fluid under pressure beneath the pis 
ton 22 Will serve to force the piston 22, piston 
rod 23 and crosshead 7 upwardly, thereby rais 
ing the entire carriage comprising the elements 
f6, 7 and 8 upwardly from the position in 
which they are shown in Fig. into the position 
in which they are shown in Fig. 6. Under normal 
conditions, when it is desired to lower the car 
riage, gravity will serve this purpose provided 
fluid is permitted to escape through the tube 25. 

For the purpose of accurately predetermining 
the lowermost position of the carriage, each chan 
nel 6 is provided with an inwardly-projecting 
lug 26, in which is vertically mounted one of two 
Stop-SCreWS 27-27. The said stop-screws 27-27 
are each adapted to engage with the upper sur 
face of the crosshead 3 of the frame, under 
conditions as will hereinafter appear. 
Also carried by the crosshead 3 of the frame 

in axial alignment with the cylinder 2, is a 
cylinder 28 having a piston 29 reciprocating 
therein. The said cylinder is provided with tubes 
36 and 3 respectively leading into its upper and 
lower ends and through which fluid may be 
caused to flow to effect either the raising or low 
ering of the said piston. 

Projecting downwardly from the piston 29 and 
through the bottom of the cylinder 28 is a pis 
ton-rod 32 rigidly secured at its lower end to the 
upper Surface of the head-plate 33 of a pres 
Sure-member generally designated by the refer 
ence character 34. Depending from the head 
plate 33 are three (more or less) pressure-feet 
35 of hollow form and respectively adapted to 
freely fit into the adjacent one of three 8-shaped 
cavities 36 formed vertically in a mold-box 37. 
The particular shape of the cavities 36 may vary 
Widely and in the present instance is of sub 
stantially-standard form and best apparent by 
reference to Fig. 2. 
The mold-box 37 above referred to is carried 

by the carriage which comprises the elements 
6, 7 and 8, by being provided at its respec 
tive opposite ends with oppositely-projecting 
Supporting-studs 38 and 39. The said support 
ing-studs respectively have their outer ends rig 
idly attached to the base of similar yokes 40 and 

rigidly mounted against the respective outer 
faces of the adjacent channels S of the carriage. 

Respectively pivotally mounted in the yokes 40 
and f by means of studs 42 are pivotal yokes 
43 and 64 which are adapted to pivot slightly 
in a vertical plane around the studs 42 as a cen 
ter. Interposed between the outer face of the 
base of the yoke 40 and the inner face of the base 
of the yoke 43 is a resilient pad 45 of rubber or 
equivalent material. A similar pad 45 is inter 
posed between the inner face of the base of the 
yoke 44 and the outer face of the base of the 
yoke 41-all as is especially well shown in Fig. 2. 

Journaled in the respective arms of the pivotal 
yoke 43 is a vibrator-shaft 46 having rigidly at 
tached thereto a wheel 47 which is located be 
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4 
tween the side-arms of the yoke 43 and which, 
through the intermediary of the yokes 43 and 
40, is carried by the adjacent channel 6 of the 
carriage. Firmly clamped to the respective op 
posite ends of the vibrator-shaft 46 are vibrator 
weights 48-48 (Fig. 2) which are driven by the 
Wheel 7 in a manner as will presently appear. 
The periphery of the wheel 4 above described 

is adapted to normally rest against the periphery 
of a drive-wheel 49 rigidly mounted upon the 
forward end of a motor-shaft 50 extending in 
parallelism with the vibrator-shaft 46 above de 
Scribed and located below and slightly outwardly 
with respect thereto-as is especially well shown 
in Fig. 1. 
The motor-shaft 50 projects forwardly from 

an electric motor 5 or other suitable source of 
power, and the Said motor, in turn, is Secured to 
the upper face of a platform 52 extending hori 
Zontally outwardly from the rear portion of the 
frame and supported at its outer end on one 
or more posts 53-as is indicated in Figs. 1 and 6. 
The pivotal yoke 44 in a manner similar to 

the pivotal yoke 43, has journaled in its respec 
tive opposite Sides a vibrator-shaft 54 having a 
wheel 55 rigidly attached thereto intermediate 
the side-arms of the yoke 44. At its respective 
opposite ends exteriorly of the yoke 44, the Wi 
brator-shaft 54 has rigidly attached thereto 
vibrator-weights 56-56 functioning in a manner 
Similar to the vibrator weights 48-48 before re 
ferred to. 
The periphery of the wheel 55 is adapted to 

engage with the periphery of a drive-wheel 57 
mounted upon the forward end of a motor-shaft 
58 extending in Substantial parallelism with the 
vibrator-shaft 54. The shaft 58 forms a feature 
of an electric motor 59 or other suitable drive 
means. The motor 59 is attached to the upper 
Surface of a platform 60 extending horizontally 
from the side of the apparatus opposite the plat 
form 52 and supported on one or more suitable 
posts 6. 
Both of the drive-wheels. 49 and 57 are prefer 

ably in the form of air-inflated rubber-tired 
Wheels to thereby provide desirable resiliency and 
frictional coaction with the wheels 47 and 55 re 
Spectively. 

In addition to having rigidly connected to it the 
piston-rod 32, the pressure-member 34 has rigidly 
upstanding from it on each of the respective op 
posite sides of the said piston-rod, one of two 
guide-rods 62-62 adapted to extend with a slid 
ing fit through the crosshead 3 of the frame 
as is especially well shown in Figs. 1 and 6. The 
said guide-rods 62 serve to aid in maintaining the 
preSSure-member 34 in registration With the cavi 
ties 36 in the mold-box 3. 

Extending vertically between the central por 
tion of the bed-plate 5 and the base-plate () is a 
vibrator-shaft 63. The said vibrator-shaft is 
journaled at its upper end in an antifriction 
bearing 64, attached to the underface of the said 
bed-plate 5 and journaled at its lower end in an 
antifriction-bearing 65 secured to the upper face 
of the base-plate C. Rigidly attached to the 
vibrator-shaft 63 eccentrically with respect there 
to, is an inner ball-race 66 surrounded by an outer 
ball-race 67. Interposed between the Outer sur 
face of the inner ball-race 66 and the inner sur 
face of the outer ball-race 67, is a plurality of 
balls or other suitable rolling-members 68, as is 
indicated in Fig. 3. 

Respectively located on opposite sides of the 
, vibrator-unit comprising the parts 66, 67 and 68 



-plates 69-69 which are rigidly at- of a lower speed-vibrator and be, it 
heir upper ends to transyerse bars times as fast, and it has been foundi. 

R. P. M., , , ... ? ?. ??? r^.*, 00 R. P.M., pref 
erably with the vibrations out-of-phase so as to 
cause a minimum number of one set of vibrations 
to be canceled out by vibrations of another set. 
Other suitable relative speeds may, for in 

ito be as follows: 6065, 5775 a 
A receiv. 1909; 6535, 5940 and 5400; and ds around 1100. 

ectric miotor74 As the off-center vibrator-weights 48-48sying 

0 restricted by the resilient-pad 45. 
effect, however, will be such as to give a per: 
ceptible vertical camponent to the stud;38 and 
also to the mold-box 37. - 
The vibrator-weights 56-56 will alsof ??? 

in the manner just described in connection. Wit 
the vibratory eights 48-43, although having a 
?]3? 

The co: 
48-43, 58 

30 pe such as - Triº. . . 
çontents a heter 
tions. The 

scribed, avoids the stratification of the 
- mix and effects its uniform consolidation 40 manner markedly superior to 

rapidity, but 
stratification, 

After the lapse of a suitable brief period, the 
concrete mix in the mold-box 37 will be thor Qughly compacted and formed, whereupon water, 
air, or other fluid may be introduced beneath the piston 22 thereby causing the same to lift the 
entire carriage comprising the elements 6, 7 
and 3, together with the mold-box 37, while the 

emains in its previously 

ge to vibrate, with t 
t; ate 5 and the pallet 16 

ill be vibrated in a direction lengthwis . 4, ?it ? it , :. o in . ??? mold-box 37. …? * *’’ 65 ° Shortly ?f?eF#h? initiation of the lifting of the 
Considering all of the motors 51, 59 and 14 as carriage as just abgye described, the wheels 41 

- - -- SS S S S AAAAS SSLLS S S SSLSAEEAA ASqSAASS SSSSLSS SSSSSSJSSSSJJSS ill respectively lose engagement with 

heels 33 and 57, thereby auto 
the SWinging of the vibrator-weights. A8-43 and 
3-58. However, during the raising of the mold vertical vibrator-shaft 63 will, in turn, rotate at 53-55. 

a still slower speed. The three speeds referred box as aboye described, and the stripping of the to should, for best results, be materially different, newly-molded building-blocks therefrom, the vi namely, that the speed of a higher spee or it 
sho hould be not less than five percent over the speed 7' 68 tunit comprising the elements 66, 6i and 
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readily free the newly-cast building-blocks from 
the cavities 36 in the mold-box 37. 
The pressure-member 34 may now be lifted into 

its retired position (Fig. 6) by supplying water, 
air or the like under pressure beneath the piston 
29. 
The pallet 76 upon which the newly-cast build 

ing-blocks are resting may now be removed and 
a fresh pallet moved forwardly into proper posi 
tion from the platform 75. 
The entire carriage, comprising the elements 

6, 7 and 8, may now be lowered until its stop 
Screws 27-27 engage With the crosshead 3 of 
the frame, whereupon the mold-box 37 Will again 

: be restored to the position in which it is shown 
in Fig. 1, preparatory to being recharged with a 
suitable mix in any suitable manner such, for in 
stance, as by the actuation of the feeder i. 
The lowering of the carriage as above described, 

will automatically re-engage the wheels 4 and 55 
respectively with the drive-wheels 9 and 57, 
thereby subjecting the mix to the simultaneous 
action of three vibratory forces of different fre 
quencies respectively. 

After the cavities 36 in the mold-box 3 have : 
been recharged With mix, the pressure-member 
34 may be lowered and kept under down Ward 
pressure by supplying water, air, or the like into 
the cylinder 28 at a point above the piston. 29. 
To achieve the optimum results, it is important 

to maintain the mold-box 37 out of contact With 
the pallet T6 or its equivalent during the vibrat 
ing action referred to. Furthermore, it is of great 
importance to continue the vibration of the mold 
box 37 during the stripping of the newly-cast 
building-blocks therefrom, since, by means of the 
present apparatus and method, the aggregate is 
So firmly consolidated and packed as to be very 
difficult to strip in the absence of the continued 
vibratory force referred to. 
The invention may be carried out in other 

Specific ways than those herein Set forth without 
departing from the Spirt and essential character 
istics of the invention, and the present embodi 
ments are, therefore, to be considered in all re 
Spects as illustrative and not restrictive, and all 
changes coming Within the meaning and equiva 
lency range of the appended claims are intended 
to be embraced therein. 

I claim: 
... An apparatus for molding building-blocks, 

including in combination: a frame having means 
designed and adapted to support a wet concrete 
mix; a drive-Wheel associated with the Said 
frame; a carriage movable with respect to the 
said frame, support-means and drive-wheel; a 
mold-box carried by the said carriage and mov 
able therewith toward and away from the said 
Support-means; a vibrator also carried by the 
Said carriage and connected to the said mold-box 
to vibrate the same; and a wheel connected to 
the said vibrator to operate the same, the said 
wheel being carried by the said carriage and con 
Structed and arranged to engage With the Said 
drive-wheel When the said movable carriage is in 
an advanced position and to disengage from the 
Said drive-Wheel When the Said carriage is retired. 

2. An apparatus for molding building-blocks, 
including in combination: a frame having means 
designed and adapted to Support a wet concrete 
mix; a drive-Wheel aSSociated with the said 
frame; a carriage movable With respect to the said 
frame, support-means and drive-wheel; a mold 
box carried by the said carriage and movable 
therewith toward and away from the said support 
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8 
means; adjustable stop-means holding the said 
mold-box spaced from the said Support-means 
when the said carriage is advanced; a vibrator 
also carried by the said carriage and connected to 
the said mold-box to vibrate the same; and a 
wheel connected to the said vibrator to operate 
the same, the said wheel being carried by the Said 
carriage and constructed and arranged to engage 
with the said drive-wheel when the said movable 
carriage is in an advanced position and to disen 
gage from the said drive-wheel. When the said 
carriage is retired. 

3. An apparatus for molding building-blocks, 
including in combination: a frame having means 
designed and adapted to support a wet concrete 
mix; a plurality of drive-wheels associated with 
the said frame; a carriage movable with respect 
to the said frame, support-means and drive 
wheels; a mold-box carried by the said carriage 
and movable therewith toward and away from 
the said support-means; a plurality of vibrators 
also carried by the said carriage and connected to 
the said mold-box to vibrate the same; and a plu 
rality of wheels respectively connected to the 
said vibrators to operate the same, the said Wheels 
being carried by the said carriage and constructed 
and arranged to respectively engage With the Said 
drive-wheels when the said movable carriage is in 
an advanced position and to disengage from the 
said drive-wheels when the said carriage is re 
tired. 4. An apparatus for molding building-blocks, 
including in combination: a frame having means 
designed and adapted to support a Wet concrete 
mix; a plurality of drive-wheels associated with 
the said frame; a carriage movable with respect to 
the said frame, support-means and drive-wheels; 
a mold-box carried by the said carriage and mov 
able therewith toward and away from the said 
support-means; adjustable stop-means holding 
the said mold-box spaced from the Said Support 
means when the said carriage is advanced; a plu 
rality of vibrators also carried by the said car 
riage and connected to the said mold-box to 
vibrate the same; and a plurality of Wheels re 
spectively connected to the said vibrators to Oper 
ate the same, the said wheels being carried by the 
said carriage and constructed and arranged to re 
spectively engage with the said drive-wheels when 
the said movable carriage is in an advanced posi 
tion and to disengage from the said drive-wheels 
when the said carriage is retired. 

5. An apparatus for molding building-blocks, 
including in combination: a frame having means 
designed and adapted to Support a Wet concrete 
mix; a pair of drive-wheels associated with the 
said frame respectively adjacent the Opposite ends 
of the said support-imeans; a carriage novable 
With respect to the said frame, Support-means and 
drive-wheels; a mold-box carried by the said car 
riage and movable therewith toward and away 
from the Said support-means; a pair of vibrators 
also carried by the said carriage and respectively 
connected to the opposite ends of the said mold 
box to vibrate the same; and a pair of wheels re 
spectively connected to the said vibrators to oper 
ate the Same, the said wheels being carried by the 
said carriage adjacent the respective opposite 
ends of the said mold-box and constructed and 
arranged to respectively engage with the said 
drive-wheels When the said movable carriage is 
in an advanced position and to disengage from 
the Said drive-wheels when the said carriage is 
retired. ..' . 

6. An apparatus for molding building-blocks, 
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including in combination: a frame having means 
designed and adapted to support a wet concrete 
mix; a pair of drive-wheels associated with the 
said frame respectively adjacent the opposite ends 
of the said support means; a carriage movable 
with respect to the said frame, Support-means 
and drive-wheels; a mold-box cairied by the said 
carriage and movable therewith toward and away 
from the said support-means; adjustable stop 
means holding the said moid-box spaced from the 
said support-means when the said carriage is ad 
vanced; a pair of vibrators also carried by the 
said carriage and respectively connected to the 
opposite ends of the said mold-box to vibrate the 
same; and a plurality of Wheels respectively con 
nected to the said vibrators to operate the same, 
the said wheels being carried by the said carriage 
adjacent the respective opposite ends of the said 
mold-box and constructed and arranged to re 
spectively engage with the said drive-wheels when 
the said movable carriage is in an advanced po 
sition and to disengage from the said drive-wheels 
when the said carriage is retired. 

7. An apparatus for rnolding building-biocks, 
including in combination: a frame having means 
designed and adapted to Support a Wet concrete 
mix; a drive-wheel associated with the said 
frame; a carriage movable with respect to the 
Said frame, support-means and drive-Wheel; a 
mold-box carried by the said carriage and mov 
able therewith toward and away from the said 
Support-means; a first vibrator also carried by 
the said carriage and connected to the said mold 
bOX to Vibrate the Same; a wheel connected to the 
Said first vibrator to operate the same, the said 
Wheel being carried by the Said carriage and con 
structed and arranged to respectively engage with 
the said drive-wheel when the said nowable car 
riage is in an advanced position and to disengage 
from the said drive-wheel when the said carriage 
is retired; and a Second viorator connected to the 
Said Support-means and constructed and ar 
ranged to continuously vibrate the same when 
the mold-box is in both its advanced and retired 
position. With respect to the said support-means. 

8. An apparatus for inolding building-blocks, 
including in combination: a frame having means 
designed and adapted to support a wet concrete 
mix; a pair of drive-Wheels associated with the 
Said frame; a carriage movable with respect to 
the Said frame, Support-means and drive-wheels; 
a mold-box carried by the said carriage and 
movable therewith toward and away from the 
Said Support-means; a pair of vibrators also car 
ried by the said carriage and respectively con 
nected to the opposite ends of the said mold-box 
to vibrate the same; a pair of wheels respectively 
connected to the said vibrators to operate the 
Same, the said Wheels being carried by the said 
carriage and constructed and arranged to re 
Spectively engage with the said drive-wheels 
when the said movable carriage is in an advanced 
position and to disengage from the said drive 
wheels when the said carriage is retired; and a 
third vibrator connected to the said support 
means and Constructed and arranged to continu 
ously vibrate the Saime vhen the mold-box is in 
both its advanced and retired position with re 
Spect to the said support-means. 

9. An apparatus for molding building-blocks, 
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10 
including in combination: a frame having means 
designed and adapted to support a Wet concrete 
mix; a pair of drive-wheels associated with the 
said frame; a carriage movable With respect to 
the said frame, support-means and drive-Wheels; 
a mold-box carried by the said carriage and mov 
able therewith toward and away from the Said 
support-means; a pair of vibrators also carried 
by the said carriage and respectively connected 
to the opposite ends of the said mold-box to Wi 
brate the same; a pair of wheels respectively 
connected to the said vibrators to operate the 
same, the said wheels being carried by the Said 
carriage and constructed and arranged to re 
spectively engage with the said drive-wheels 
when the said movable carriage is in an advanced 
position and to disengage from the Said drive 
wheels when the said carriage is retired; and a 
third vibrator connected to the Said support 
means and constructed and arranged to continu 
ously vibrate the same when the mold-box is in 
both its advanced and 1retired position. With re 
spect to the said support-means; the vibrating 
speed of the one of the said vibrators being more 
than five percent greater than the vibrating Speed 
of the other vibrator. 

10. An apparatus for molding building-blocks, 
including in combination: a frame having means 
designed and adapted to support a Wet concrete 
mix; a pair of drive-wheels associated with the 
said frame; a carriage movable with respect to 
the said frame, Support-means and drive-wheels; 
a mold-box carried by the Said carriage and mov 
able therewith toward and away from the said 
Support-means; a first and second vibrator also 
Carried by the Said carriage and respectively con 
nected to the opposite ends of the said moid-box 
to vibrate the Same; a pair of wheels respectively 
connected to the Said vibrators to operate the 
same, the Said wheels being carried by the said 
carriage and constructed and arranged to re 
Spectively engage With the said drive-wheels 
when the said movable carriage is in an advanced 
position and to disengage from the said drive 
wheels when the said carriage is retired; and a 
third vibrator connected to the said support 
means and constructed and arranged to continu 
ously vibrate the Same When the mold-box is in 
both its advanced and retired position. With re 
Spect to the Said Support-means; the respective 
vibratory speeds of the said three vibrators 
differing by at least five percent. 

FREDERICK. H. JACKMAN. 
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