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UNITED STATES s Ea PATENT OFFICE 
HERBERT E. BROWN, of STERLING, ILLINOIS, ASSIGNOR, BY MESNE ASSIGNMENTs, 

TO BROWN BAROTYPE COMPANY, OF CHICAGO, ILLINors, A corpoRATION OF ILLI 
NOS. 

1,345,660. 
BAROTYPE-IVEACHINE. 

Specification of Letters Patent. Patented July 6, 1920. 
Application filed May 23, 1913, Serial No. 769,778. Renewed October 18, 1919, Serial No. 331,746. 

To all whom it may concern: 
Beit known that I, HiRBERT E. BROWN, 

a citizen of the United States, residing at 
Sterling, in the county of Whiteside and 
State of Illinois, have invented a new and 
useful Barotype Machine, of which the fol 
lowing is a specification. 
This invention relates to what are now 

known in the art of printing as linotype 
machines, designed to produce printing Sur 

that is to say, a solid line of type, bearing 
on its face or top edge, properly justified, 
the characters to print an entire line. It is 
of that class of composing machines in 
which a series of independently connected 
matrices, bearing individual, or duplicated 
characters, are stored in a magazine and as 
sembled into a line, one at a time and in the 
order desired, by the instrumentality of es 
capement mechanism operated by keyboard 
mechanism provided with finger keys; the 
composed or assembled line having justifiers 
or expandible space bands inserted between 
the several Words, as the line is composed, 
and the completed line of matrices and jus 
tifiers transferred and presented, in a lock 
ing-up and justifying mechanism, before the 
face of a mold, to close the said mold; a metal pot and pump being provided, molten 
metal is forced into the mold and against 
the assembled line of characters on said mat 
rices thus forming the said slug or bar; the 
slug or bar is trimmed, ejected and delivered 
automatically onto a galley, the matrices are 
elevated and separated from the justifiers 
and presented to a distributing mechanism 
which returns them to their proper and 
stored positions in the matrix magazine and 
also returns the justifiers to their stored 
positions in readiness to be again used as 
above described. . . . . The objects of my invention are; first, to 
provide a new and novel matrix storage 
magazine; second, to make a new and novel 
matrix distribution mechanism whereby the 
said matrices can be distributed or dropped 
into a magazine having its storage chutes 
spared close together, thus admitting of a 
much narrower magazine; third, to provide 
a new and simplified matrix releasing mech 
anism: fourth, to make an improved and simple keyboard; fifth, to provide a simple 
locking device for the keyboard; sixth, to 
provide a novel space band releasing mecha 

nism: Seventh, to employ a new simple and 
effective assembling mechanism comprising 
an oscillating finger that also is employed to 
transfer the assembled line; eighth, to pro 
vide an assembling box or mechanism where 60 
by the composedline cannot be transferred 
if it is over-set; ninth, to provide against 
the possibility of transferring the assembled 
line until the first elevator jaws are in posi 
tion to receive the same, also to retard the 
transferring devices until the line has been 
carried down and out of the way of the 
Same; tenth, to cast a partly set line without 
the necessity of quadding or spacing out the 
Said partly composed line; eieventh, to make 
a new and novel camping device for the 
assembled line; twelfth, to make a new and very simple device whereby the duplicated 
or italic second characters which are fre 
Quently carried on what is called two-letter 
matrices may be brought to the casting posi 
tion; thirteenth, to make a simple and effec 
tive device for separating the matrices from 
the Space bands and presenting the space 
ands to their stored position; fourteenth, 

to make the matrix magazine readily inter 
changeable; fifteenth, to make a simplified, 
accessible, cheap and complete machine and 
other features to become apparent from the 
description to follow. - 
To describe my invention so that others 

versed in the art to which it pertains can 
make and use the same, I have illustrated it 
on the accompanying nineteen sheets of 
drawings in which:- . . . . . . 

Figure 1, is a front elevation of a machine 
embodying my invention; Fig. 2, is a left 
side elevation of the same: Fig. 3, is a right 
side elevation of the same; Fig. 4, is a plan 
view of the same; Fig. 5, is an enlarged 
front elevation of the lower “stepped end 
of the matrix storage magazine; Fig. 6, is a 
front elevation of the matrix assembling belt 
and its adjacent parts disconnected from the 
machine; Fig. 7, is a detail sectional view 
partly broken away taken on line 7-7 of 
Fig. 6; Fig. 8, is a detail view showing the 
manner of fastening the front glass on the 
matrix storage magazine; Fig. 9, is a verti 
call sectional view through the lower end of 
the matrix magazine showing one of the es 
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capement devices: Fig. 10, is a rear elevation 
of the lower end of the matrix magazine 
showing the escapement groups; Fig. 11 is a 
plan view of the same; Fig. 12, is a frag O 



O 

5 
front elevation showing the iustifier storage. 
magazine and the connecting parts; Fig. 21, 

mentary horizontal sectional view through 
the matrix magazine showing the construc 
tion of same; Fig. 13, is a perspective view 
of one of the matrices used in the machine; 
Fig. 14, is a face view of one of the Wedge 
justifiers used in the machine; Fig. 15, is an 
edge elevation of the same; Fig. 16, is a de 
tail perspective view showing the connection 
between the keyboard and the matrix releas 
ing mechanism; Fig. 17, is a detail showing 
the construction of a lever shown in Fig. 16; 
Fig. 18, is a detail sectional view showing 
the justifier releasing mechanism; Fig. 19, is 
a similar view of the same viewed from the 
opposite side; Fig. 20, is a fragmentary 

is a detail perspective view showing the con 
struction of a part shown in Fig. 20; Fig. 

20 22, is a rear elevation of the same partly 
broken away; Fig. 23, is a sectional view 
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taken on line 23- 23 of Fig. 22: Fig. 24, is 
a vertical longitudinal sectional view through 
the justifier storage magazine shown in Fig. 
20; Fig. 25, is a rear elevation of the part 
shown in Figs. 18 and 19: Fig. 26, is a cen 
tral sectional view through a hand operated 
clutch to control the assembling belt; Fig. 
27, is a central sectional view showing a 
cushion spring for the first elevator; Fig. 28, 
is a detail view partly in section showing the 
matrix assembling and transfer finger and 
its connections: Fig. 29, is a vertical cross 
section through the assembling box showing 
the assembling finger and its connections; 
Fig. 30, is a detail view showing the mecha 
nism to release the line transferring finger 
as the elevator passes down to the casting 
position; Fig. 31, is a detail view showing 
mechanism to prevent the line from being 
transferred if the elevator is not in position 
to receive said line; Fig. 32, is a detail view 
showing mechanism employed to prevent the 
transfer of the line in case the line is over 
set; Fig. 33, is a fragmentary plan view of 
the assembling box and its connections; Fig. 
34, is a front elevation of the same; Fig. 35, 
is a plan section through the assembling box 
showing the matrix retaining catches; Fig. 
36, is a front elevation of the line assembling 
and transferring mechanism. Fig. 37, is a 
fragmentary view looking from the left 
hand side of the machine showing the lever 
arrangements for starting and stopping the 
machine; Fig. 38, is a plan view of the same; 
Fig. 39, is a detail view showing the up 
Wardly spring pressed starting and stopping 
lever; Fig. 40, is a front elevation partly 
broken away of the assembled line clamping 
mechanism; Fig. 41, is a detail view of a jaw 
locking lever seen in Fig. 40, shown in its 
other of two positions: Fig. 42, is a vertical 
central section through the melting pot and 
mold wheel partly in elevation showing the 

65 cam wheel for operating the melting pot and 

claimping head showin 

1,345,660 

associated parts. Fig. 43, is a rear elevation 
of the mold wheel and trimming knife; Fig. 
44, is an elevation of a pair of trimming 
knives for the slug; Fig. 45, is a section on 
line 45-45 of Fig. 44; Fig. 46, is a detail 
sectional view showing the ejector blade and 
related parts; Fig. 47, is a detail view show 
ing the connection between the mold wheel 
and the driving or camshaft; Fig. 48, is a 
detail plan view showing the connection be 
tween the line transferring arms and the 
camshaft; Fig. 49, is a side elevation of the 
same: Fig. 50, is a detail view showing the 
construction of the cam fingers shown in 
Figs. 48 and 49; Fig. 51, is a detail sectional 
view showing the manner of adjusting the 
position of the clamping mechanism; Fig 
52, is a detail sectional view partly in eleva 
tion illustrating the multiple gearing en 
ployed in connection with the line elevator; 
Fig. 53, is a detail view showing the connec 
tion between the line elevator and the driv 
ing or camshaft; Fig. 54, is an end elevation 
of a small bevel geal which meshes with a 
segmental gear shown in Fig. 53; Fig. 55, is 
an end elevation of the line elevator and 
matrix distributer partly broken away; Fig. 
56, is a front elevation of the same partly 
broken away; Fig. 57, is a front elevation 
partly in section of the left hand end of the 
matrix distributing mechanism; Fig. 58, is a 

70 
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is 

90 

Vertical sectional view of the right hand end 
of the same: Fig. 59, is a face view of inter 
mittent one revolution bearing used on the 
distributing mechanism; Fig. 60, is a hori 
zontal plan section through the elevator 
screw showing the sliding shoe in position; 
Fig. 61, is a front elevation of the same 
partly broken away; Fig. 62, is a perspec 
tive view showing the operative connection 
between the line clamping jaw and the cam 
shaft; Fig.63, is a detail sectional view of a 
cushion connection shown in Fig. 62; Fig. 
64, is a longitudinal section through the cam 
shaft illustrating a portion shown in Fig. 
62: Fig. 65, is a detail view showing the line 
clamping jaws in position on a short set 
line; Fig. 66, is a detail sectional view of the 

same for use when using duplicate or two 
character matrices: Fig. 67, is a front eleva 
tion of the same. Fig. 68, is a plan view of 
the same and Figs. 69, 70 and 71 are views 
similar respectively to Figs. 66, 67 and 63, 
but showing the attachment in a position to 
bring the other character on the matrix into 
the casting position. ... . . . . 

00 

O 

gan attachment to the 

2:0 

Similar reference characters refer to simi 
lar parts throughout the several views. 

s Since the machine comprises several parts 
or portions which in themselves are com 
posed of considerable mechanism and have 
distinctive important features will describe 
these several portions in the following 
order:-the matrix storage magazine; the 
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front, edges of the partition plates 6 all ter. 

: Since the escapements at the lower end of 
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keyboard; the assembling mechanism; the 
first elevator; the line clamping mechanism; 
the casting mechanism; the justifier dis 
tributer; the second elevator; the distribut 
ing mechanism, 

The matria Storage magazine. 
The particular design of machine illus 

trated is provided with the base frame 1, 
upon which is mounted a suitable upper 
frame 2, to which, by means of forwardly 

back 
plate 4 of the matrix storage magazine is 
removably secured. It will be noted that 
the upper end of the matrix magazine is 
not in any way connected to the working 
parts of the machine but is properly posi 
tioned inder the distributing mechanism to 
be described; also that the lower end of the 
magazine is not secured to any working 
part of the machine but is positioned prop 

y above the assembling inechanism to be 
described, and is free to be removed from 
such position without interfering with any 
other parts of the machine. As seen in Fig. 
12, the back plate 4 has provided on its front 
surface a series of parallel grooves 5 ar 
ranged vertically, into which are secured 
one edge of the partition plates 6. The 

minate in the same vertical plane and a 
sheet of glass 7 is secured in place resting 
against said front edges whereby a series 
of storage chutes as seen in Fig. 5, 9, and 
12 are formed to contain the matrices 8. 
Since the matrices bearing the diffei'en, 
character's vary considerably in thickness 
the different chutes containing the Sahle 
must vary in thickness correspondingly, and 
this variance i conveniently accompish by 
spacing the slots 5 equal distances apart 
and varying the thicknesses of the partition 
plates 6. The slots 5 are preferably all of 
equal widths so that they can be cut with 
the same cutter and the back edges of the 
plates 6 made to fit Snugly into said slots. 
The glass 7 is held in place by means of the 
brackets 9 secured to end plates 10 of the 
ack plate 4. The upper end of each matrix 

chite is open and the lower end is provided 
with an escapement, device by means of 
which one matrix is released each time the 
escapement is operated. It will be noted 
that a plurality of matrices bearing similar 
characters are stacked up edgewise, one on 
another, in each chute as shown in Fig. 9, 
where only two matrices are illustrated. g 
all the chutes are similar describe one 
such device which is best shown in Fig. 9. 
A lower pawl 11 is pivotally mounted on a 
Siitable pin 12 and an upper pawl 13 is piy 

ly mounted on a suitable in 14; both 
t rt lower ends arranged to V. paws having their 

be moved into and out of the path of . 

gravitate out of the chute. 

66O 3 

the gravitating matrices within the chute. 
When in the normal position the lower end 
of pawl 11 is in the path of the matrix and 
the lower end of pawl 13 is out of the path 
of the matrix and when in the operated po 
sition the positions of the pawls 11 and 13 
are just the reverse, i. e., paw it is out of 
the path of the matrix and pawi 13 is in the 
path of the matrix, which operation neces 
Sarily permits the lowermost matrix to 

The pawls 11 
and 13 are arranged to move simultaneously 
to prevent two or more matrices passing at 
one operation of the pawls. The pawl 11 
has an extension 15 above the pivotal pin 12 
which engages the pawl 13 in such manner 
as to move the said pawl 13 into the path of 
the matrices when the pawl 11 is withdrawn 
from such path, and will serve to move the 
pawl 11 into the same path when the pawl 
13 is withdrawn from the said path. 

Furthermore, I have so arranged the 
pawls 1 and 13 relative to the gravitating 
matrices that the weight of the matrices 
themselves will assist in moving both pawls 
11 and 13 in their movements about their 
pivots. ... " 

The pawl 11 is locked in its normal posi 
tion as seen in Fig. 9, and as one form of 
lock for this purpose i show a toggle con 
sisting of the links 16 and 17 pivotally con 
nected together, with the one end of link 16 
pivoted to pawl 11 and the one end of link 
it pivoted on pia. 18. 

this toggle is raised froin the posi 
9, the pawl 11 will be 

bviously when the 
cente O 
tion shown in Fig. 
withdrawn from the path of the matrices 
in the chute and the pawl 13 will be moyed 
into the path of the inatrices. To raise the 
cente' of the toggle provide a lever 19 
with its upper end pivotally connected to 
the toggle, which is operated by the key 
board to be described. ... 
The pawls 11 and 13, the toggle links 16 

and 17 and the upper end of lever 19 are 
all retained in the same vertical plane by 
suitable plates 20, which are secured by 
neans of the cleats 21, to the supporting 
bai 22 Secured to the frame 2. - 
The pivot pins 12, 14 and 18 for the pawls. 

&nd toggles take the form of long rods and 
serve as pivots for a series of escapement 
devices. The lower end of the matrix stor 
age magazine is stepped as at 23, Fig. 5, 
and one group or series of escapement, de 
vices is arranged at each step. The pur 
pose of making the lower end of the storage 
Jaagazine stepped is to facilitate the assen 
bling of the parts, to enable the storing of 
a greater number of matrices in the chutes 
nearest the assembling mechanism and to 
bring the escapement devices as close as 
possible above the inclined belt, 24. 
- aid. i.e., 24, passes over wheel 25 mounted on 
shaft. 26 and wheel 27 mounted on shaft 28. 
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The shaft 26 has its bearings secured to 
the extension 29 of frame 2, and the shaft 
28 has its bearings secured to the arm 30 of 
frame 2 as seen in Fig. 1. 

Just below the plate 4, (see Figs. 9 and 
6) and in the same vertical plane is another 

... plate 31 having an inclined lower edge and 

10 

15 

a stepped upper edge 32 arranged to fit into 
the stepped lower end of the plate 4. The 
plate 31 is secured into position in any suit 
able manner as by cleats 33 fastened to 
plate 4 seen in Fig. 9. The lower edge of 
the glass 7 forming the front side of the 
matrix bar magazine is stepped to conform 
with the lower edge of the plate 4, and a 
glass plate 34 is secured just below said 
plate and in the same vertical plane, which 

-20 

y Jy Fig. 7. 

25 

30 

conforms in contour to the plate 31. The 
glass plate 34 is secured in position by the 
screws 35 which are screwed into the spac 
ing posts 36 secured to plate 31 as seen in 

One span of the beit 24 between 
wheels 25 and 27 passes on an incline between 
plate 31 and glass 34 upon which the gravi 
tating matrices fall after being released by 
the escapement devices. The belt 24 is kept 
constantly running, by mechanism to be de 
scribed, for the purpose of quickly carrying 
the released matrices to the assembling 
mechanism. A series of curved deflector 
plates 37 are provided just above the belt 24 
to deflect the gravitating matrices on an in 
cline downward along on the belt. Said de 

35 
flectors 37 are secured to the plate 31 in any 
suitable manner as by being pressed into 
slots provided in plate 31. 

40 

To drive the belt, 24 the wheel 25 is driven 
by means of a bevel gear 38 (Fig. 4) mount 
ed on shaft 26 meshing with a bevel gear 39 
mounted on shaft 40 journaled in bearings 
41 mounted on the frame 2: a belt wheel 42 
is rigidly mounted on shaft 40 and is con 
nected by the crossed belt 43 to the wide 
belt wheel 44 which is loosely mounted on 

45 the hollow shaft 45 (Fig. 38). The belt 
wheel 44 is constantly rotated by means of 
a belt 46, see Fig. 3, which is connected to 
any suitable motor. 
As seen in Fig. 26, the wheel 25 is loosely 

mounted on shaft 26 but is held against 
longitudinal movement on the shaft by a 
pin 47 secured in said wheel extending into 
an annular groove 48 provided in shaft 26. 
The end of shaft 26 extends a short distance 

55 in front of the wheel 25 where it is provided 
with a key 49 and a clutch member 50 is 
arranged on said end of shaft 26 to slide 
longitudinally thereon for a sufficient dis 
tance to have the extending prongs 51 en 

60 
in the hub of wheel 25. By this means the 
gage and disengage the sockets 52 provided 
operator can at any time stop the running 

65. 

of belt 24 by simply pulling forward the 
clutch member 50; and of course, when it 
is desired to have the belt running the clutch the machine. 
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member 50 is pushed in toward the wheel 
25. Any suitable stop as a nut 53 is pro 
vided on the end of shaft 26 to prevent 
the member 50 sliding completely off the 
shaft. . 70 

The keyboard. 
The keyboard 54 is supported on a bracket 

55 mounted on frame 2 on the front side 
of the machine within easy reach of the 75 
operator. Upon the keyboard 54 are 
mounted a plurality of keys 56, one for each 
class of character bearing matrices in the 
storage magazine. Since the connection be 
tween each key 56 and its coöperating ma- 80 
trix escapement device is similar I will 
proceed to describe a single key and its 
connection, best illustrated in Fig. 16. 
The key 56 is secured to the front end of 

a lever 57 pivoted on a rod 58 and arranged 85 
with its rear end resting in a notch 59 pro 
vided in the edge of a vertically sliding bar 
60, guided at its lower end by notches in 
the two opposing edges of the plates 61 and 
62 located near the bottom of the keyboard: 90 
54 and at its upper end by notches in the 
two opposing edges of the plates 63 and 64 
located near the top of the keyboard. The 
bar is normally held in its proper position 
vertically by a leaf spring 65 secured to the 95 
bottom plate of the keyboard and whose 
free end takes into a notch in the edge of 
bar 60 near its lower end; and the upper 
end of bar 60 is connected to the lower end 
of the bar 19 which operates the matrix 100 
escapement device previously referred to. 
For the purpose of ease and rapidity in 
assembling prefer to make the connection 
between the bar 60 and bar 19 by providing 
in the lower end of bar 19 a transverse slot 
65’ extending about one-half way across said 

05 

bar 19 into which fits, the pin 66 secured 
in the upper end of bar 60. The bar 19 
is prevented from leaving its position di 
rectly in line with bar 60 by a bracket, 67. 
secured to plate 64. Since the bars 19 are 
all arranged in a straight line, one long 
bracket, 67 will suffice for retaining all the 
bars 19 in proper connection with all the 
bars 60. . . 
When an operator desires to lock his ma-. 

chine for any reason he simply presses down 
on the handle 68 arranged on the right hand 
rear end of the keyboard 54, see Fig. 3, 
which movement of said handle will rock 120 
shaft, 69 to which it is secured, in such di 
rection as to move the free end of the in 
tegral locking bar 70 into notches 71 pro 
vided therefor in the bars 60. The leaf 
springs 65 heretofore referred to are pref- 125 
erably formed from one piece of sheet metal 
which is cut in the shape of a comb each 
tooth of the comb being one spring 65; this 
construction facilitates the assembling of 

. . .30 

0. 

115 



0 

5 

20 

25 

30 

40 

45 

5 5 

6:0 

1,345,660 

The key 72 which extends across the top 
of the keyboard and forward on the left 
side of the same is the one which coöper 
ates with the spaceband releasing mecha 
nism, and its coãperating vertically sliding 
bar 60, as seen in Figs. 19, and 25, has its 
upper end pivotally connected at 73 to one 
end of the lever 74 which has its other end 
pivotally connected at 75 to a bracket 76 se 
clied to the frame 2. Below the middle 
portion of the lever 74 is mounted a con 
stantly rotating shaft 7 on which is keyed 
a notched wheel 78, which coöperates with 
a spring pressed catch 79 mounted on the 
can disk 80 which is loosely mounted on 
shaft 7T. - 
The catch 79 always tends to be pressed 

into engagement with the notches on disk 
TS but is normally held out of engagement 
there with by means of an extension 81 on 
the lever 74, and obviously when the exten 
sion 81 is withdrawn from engagement with 
the catch 79, said catch will be moved into 
engagement with the notched wheel 78 and 

wheel 78. Thus it will be seen that when 
the key T2 is depressed the lever 74 will be 
lifted in an arc about its pivot 75 and the 
disk 80 will be rotated with shaft 77 until 
it makes one revolution and the catch 79 by 
engagement with the extension 81 will be 
withdrawn from the notched wheel 78 and 
reihain stationary until the key 72 is again 
depressed. The shaft. 77 is mounted in 
bearing 82 secured to frame 2, and is driven 
by means of a pulley wheel 83 mounted 
thereon which is connected by belt S4 to the 
wheel S5 mounted on shaft 40. See Fig. 4. 
Mounted adjacent to the cam disk 80 is a 

vertically sliding bar, 86, see Figs. 18 and 
25, which is guided by a central slot 87 
through which the shaft 77 extends. A 
roller SS is pivoted to the lower. end of bar 
S6 and engages the periphery of the cam 
disk S0 in such manner that the bar 86 will 
move down and up as the disk 80 rotates. 
The upper end of the bar 86 is pivotally 
connected at 89 to one end of a lever 90 
pivoted intermediate the ends at 91 to the 
bracket 92 secured to frame 2. 
end of ever 90 is provided with a slot 93 
into which extends a pin 94 secured to the 
upper end of the slide 95 which is guided in 
vertical ways formed in the U-shaped frame 

596 secured to bracket 97 secured to frame 2, 
see Fig. 20. As seen in Figs. 18 and 24, the 
slide 95 is provided with two depending ex 
tensions 98 in the same vertical plane which 
are provided with the opposing offsets 99 
arranged to normally rest below the oppo 
sitely extending ears 100 on the lowermost 
space-band 101, so that if the slide 95 is 
lifted it will lift the lowermost space-band 
101 over the stops 102 and 103. The stops 
102 are secured to frame 96 in such position 

The other 
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as to lie in the path of the ears 100 of the 
Space-bands while said space-bands are in 
the act of sliding downward in the grooves 
in the opposing walls of the frame 96 and 
act to retard their movement, while the stop 
103 is secured to frame 96 to retard the 
movement of the lower ends of the space 
bands. When the foremost space-band is 
released from its position in the fame 96 the 
next succeeding space-band moves by grav 
ity to rest against stops 102 and 103 and is 
then in position to be released by the move 
ment of the slide 95. When a space-band is 
released from the frame 96 it falls by grav 
ity until its ears 100 rest on the assembling 
rails and to prevent the space bands from 
turning during their descent I provide the 
baffle 104 which is secured at its upper end 
to the frame 96 and consists of a flat plate 
placed so close to the stored space-bands 
that a released space-band cannot twist out 
of position as seen in Fig. 24. As seen in 
Fig. 19, an additional spring 105 is pro 
vided to yieldingly hold the bar 60 coöper 

this the disk 80 will be rotated with the ating with the space key 72 in its lower most inoperative position because of the pos 
sible tendency of the same being forced up 
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by the action of the cam 80. A coiled con 
tracting spring 106 is connected at the top 
end to the pin 94 and at the lower end to a 
pin secured in frame 96, see Fig. 18, to nor 
nally yieldingly hold the roller 88 against 
the cam 80 and also to return the slide 95 
to its lower inoperative position. The pur 
pose of providing the cam disk 80 to release 
the space bands is to cause, a delay in drop 
ping the space-band after the key is de 
pressed, to prevent transposition in the as 
sembled line, because the space-band will 
reach the assembled position much quicker 
than any matrix after being released. 

Assembling mechanism. 

95 

10 
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The assembling mechanism comprises an 
assembling box into which the matrices and 
space-bands drop by gravity and mechanism 
consisting of a forward retaining finger 107 
and a real' assembling and transfer finger 
108 as seen in Figs. 28 to 36. 
The rear wall 109 of the assembling box 

is provided on its upper edge with the 
space band rail 110 and the matrix rails or 
grooves 111 and 112 and is rigidly secured 
to the arm 30 of frame 2. The front and 
rear Walls 113 and 109 are spaced apart to 
permit the matrices and space-bands to be 
freely moved along on their respective rails 
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20 

in an assembled position in the same verti 
cal plane with belt 24. . 
A portion of the front Wall 113 is mount 25 

ed on hinges 114 forming the door 115 
which is provided with the central open 
ing 116 to enable the operator to at all times 
see the assembled line of matrices. 
The purpose of the hinged door 115 is to 30 
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enable the operator to have access to the 
assembled lines and correct any mistakes in 
the same by Swinging the door. 115 away 
from the rear wall 109 against the tension 
of spring 118 which tends to yieldingly hold 
the door 115 in its closed normal position. 
When the matrices are released from their 

stored positions by the mechanism already 
described they are carried downward upon 
the inclined belt 24, and after passing pull 
ley 27 will fall into the assembling box and 
come to rest upon the lower rails 1T2 seen 
best in Fig. 29; that portion of the walls 
109 and 113 above rails 12 being cut away 
at this point for the purpose. The assem 
bling finger 108 is pivotally mounted at 119 
to a suitable frame 120 slidably mounted on 
the dovetailed bar 121 rigidly secured to the 
rear wall 109 - of the assembling box and 
having its extreme left hand end as viewed 
in Figs. 1,33 and 34 secured to a portion of 
frame2. The assembling finger 108 is piv 
oted some distance below the assembling 
box and has its upper end extending into the 

30 

assembling box just back of the assembled 
line. As seen in Fig. 28, there is a short arm 
122 having mounted on its free end an anti 
friction roller 123 which is engaged by the 
cam 124 rigidly secured to shaft 125 which 
has its bearing in the lower end of the Sup 
port 126 rigidly secured to the front Wall 
i13 of the assembling box. The upper end 

4 

of the support 126 carries the shaft 28. The 
shaft 125 is rotated by having a pulley 127 

5 rigidly secured to rotate with the pulley 27 
by a belt 129 and pulley 128. 
An arm 130 is provided on the finger 108 

which is connected by the bolt 131 to the 
arm 122 as clearly seen in Fig. 28. The 
upper end of the belt, 131 is pivotally con 
nected to the arm 130 and the lower end of 
said bolt passes loosely through a slot in 
the arm 122 and is provided with a nut be-, 
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low said arm 122. A coiled expanding 
; Spring 132 is interposed between the arm 
122 and the arm, 130 arranged about the belt. 
131 so that the finger 108 will be positively 
moved in one direction by the belt 131 and 
will be yieldingly moved in the other direc 
tion about the pivot 119 by the arm 122, 
The arm 122 is held yieldingly against the 
can 124 by the Spring 133. i he arrange 
ment and construction of the assembling 
finger 108, arm 130, spring 132, aim 122 and 
cam 124, is such that the constant rotation 
of cam 124 will vibrate the upper end of 
the finger 108 yieldingly to the left as viewed 
in Fig. 28, by spring 132 and yieldingly to 
the right by spring 133. Thus when the belt 
24 is constantly running the upper end of 
the finger 108 will constantly vibrate from 
left to right and from right to left which 
action will move the matrices and space 
bands in the assembled line to the left as 
viewed in Figs. 1, 34, and 36. To prevent 

Thus as seen in Fig. 36, as additional mat 
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the hindermost matrix or space-band in the 
assembled line from bounding or falling 
back against the finger 108, I provide in the 
side walls 109 and 113, the spring pressed 
retaining catches 134 best seen in Fig. 35. 
The forward retaining finger or resistant 

107, is mounted on a bar 135 arranged to 
slide in the frame 120. To the right hand 
end of bar 135 is connected one end of a 
coiled contracting spring 136 whose other 
end is connected to the free end of a flat 
rod 137 which is secured to the frame 120, 
So that the finger 107 is yieldingly held to 
ward the right or against the finger 108. 
rices and Space-bands are permitted to enter 
the assembled line the finger 107 is pushed 
to the left against the tension of the spring 
36 by the action of the finger 108. As the 

finger 107 is moved to the left it is retained 
in its moved position by the cam lever 138 
pivoted at 139 to the frame 120 by said 
lever 138 taking against the surface 140 of 
the bar 135, said cam lever 138 being con 
stantly pressed against the surface 140 by 
the spring device 141 (see Fig. 36). 
To signal when the full line is assembled 

a bell 142 secured to bracket 30, is provided 
which is sounded by the hammer 143 pivot 
ed at 144 to the frame 30 and provided with 
the extension 145 on the opposite side of the 
pivot. A pawl, 146 is loosely pivoted to the 
extremity of the bar 135 whose lower free 
end hangs in the path of the extension 145 
and is so arranged that as the bar 135 moves 
to the left the proper distance the pawl 146. 
will depress the extension 145 and swing 
the hammer 143 upward about its pivot 144 
and as the bar 135 moves still farther to the 
left the pawl 146 passes beyond the exten 
sion 145 and permits the hammer to fall by 
force of gravity onto the bell 142. When 
the bar 135 is moved to the right the pawl 
146 SWings about its pivot and does not ef 
fect the extension 145 and of course the bell 
is not sounded. 
After a full line is assembled in the as 

Sembling box the line of assembled matrices 
and space-bands is bodily moved to the left 
into the first elevator jaws which are sub 
stantially a continuation of the Walls 109 
and 113 of the assembling box with their 
rails 110, 111, and 112. The transfer of 
the assembled line is accomplished by slid 
ing the frame 120 and thereby the assem 
bling finger 108 to the left the required dis 
tance which is done by means of the link 
147 having one end pivotally connected at 
148 to a block 149 slidably mounted in the 
frame 120 and having its other end, as seen 
in Figs. 1 and 3, pivotally connected to the 
free end of the lever 150 pivoted at 151 to 
a bracket secured to frame 2. A laterally 
extending lug 152, is provided on the lever 
150 near the pivot 151 and the lower end of 
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a rod 153 passes loosely through a hole in 
said lug 152 with a head or nut on the end 
of same below the lug. The upper end of 
rod 153 passes loosely through a hole pro 
vided in the rear end of a lever 154 pivoted 
at 155 to an extension on the keyboard 
bracket 55, and the upper extremity of the 
rod 153 above the lever 154 is provided with 
a head or nut, so that if the front end of le 
ver 154 is depressed the rear end of same 
will move upward and through the con 
necting rod 153 will swing the lever 150 
about its pivot 151 to the left and this by 
reason of the connecting rod 14 will slide 
the frame 120 to the left which of course by 
reason of the fingers 107 and 108 engaging 
the line of matrices transfers the assembled 
line of matrices to the left into the first ele 
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of frame 120 to 

vator jaws the matrices and space-bands be: 
ing supported on the rails 110, 111 and 112. 
The block 149 is mounted on the frame 120 
by means of the extension 156 passing. 
through the slot 157 in frame 120 and an en 
larged head or plate 158 secured to the ex 
tension 156 and resting on the rear surface 

prevent the extension 156 
leaving the slot -157. 
The extension 156 is somewhat shorter 

than the slot, 157 so that the block 149 has 
some lost motion with relation to the frame 
120. As best seen in Figs. 28 and 36 the 
block 149 is provided with an extension 159 
which is arranged to engage the finger 108 
when the block 149 is in the left hand end 
of the slot 157. Thus when the block 149 
is moved to the left by the action of rod 
147, said block will first move in slot 15 
till its end contacts with the end of said 
slot when its further movement will carry 
the frame 120, and by means of finger 108 
will also push or slide the assembled line, 
to the left until the said assembled line of 
matrices and space-bands reach their proper 
position in the elevator jaws. 

If the assembled line of matrices should 
be overset, i.e., belonger than the predeter 
mined length, the frame 120 will be auto 
matically locked against movement by the 
pivoted catch 160 engaging the lug. 161 se 
cured to the bar 121 as seen in Fig. 32. It 
will be seen that, as the bar 135 is advanced 
toward the left side of the machine with the 
finger 107, the cam lug 162 which is secured 
to said bar 135, when moved a sufficient dis 
tance, will engage the catch 160 and move it 
into engagement with the lug 161 so that the 
frame 120 will be held against movement. 
Obviously the cam lug 62 is set the proper 
distance from the catch 160 so that a full as 
sembled line can be set before the frame 120 
is locked against movement by Said catch. 
To return the frame 120 to its normal po 

sition to the right a coiled contracting 
spring 163 (see Figs. 1 and 3), is connected 
between a lug 164 on lever 150 and a bracket 

17 

165 secured to the frame 2. When the 
frame 120 is thus returned to the right by 
the action of spring 163, the cam lever 138 
(see Figs. 34 and 36) is turned on its pivot 
away from the rail 140 by means of the lever 
166 rigid with lever 138 being depressed by 
engagement. With the latch 6. pivotally se 
cured to the space band frame 96 and thus 
permitting the slide 135 to be moved by the 
spring j:36 to its extreme right hand posi 
tion with the forward finger 107 adjacent 
the vibrating assembling finger 108. The 
latch 167 is so arranged that it will swing 
freely on its pivot when engaged by the 
lever 166 on its movement to the left. The 
movement of the frame 120 to the right is 
limited by the stop block 168 secured to the 
rear side of the rail 111 as clearly shown in 
Fig. 32, so as to properly position the catch 
160 to engage the lug 161 and the roller 23 
of the vibrating assembling finger 108 (see 
Fig. 28) to engage the cam 124. The block 
149 will of course be moved to the right 
hand end of the slot 157 so as to have the 
extension 159 out of the path of the vibrat 
ing assembling fingei 108, 
Secured to the rear side of the sliding 

frame 120 is a cam lug 169, seen in Figs. 29, 
33, 37, and 38, which when the frame 120 is 
moved to its farthest position to the left, 
will contact with and swing the lever 170 
about its pivot 171 secured to a bracket 172 
mounted on frame 2. As the one end of the 
lever 170 is moved backward by the cam lug 
169 the other end of the lever is moved for 
Yard and releases a trip lever which by 
means to be described sets the main cam 
shaft into motion automatically, which after 
making one complete revolution is auto 
matically stopped by mechanism to be de 
scribed. , - 

The lever 170 as seen in Fig. 38, is pivoted 
about midway its length and as its left hand 
end is moved backward its right hand end 
moves forward and this latter end is coin 
nected by link 173 to the upper end of trip 
lever 174 which is guided to move verti 
cally and forward and back in the ways 175 
supported by bracket 172. The lower end 
of the trip lever 74 as clearly seen in Fig. 
39, is pivotally connected to the pivoted con 
nected ends of the double link or toggle 
joint 176 the free ends of which are pivot 
ally connected to the free ends of the levers 
17 and 17S pivotally mounted about the 
vertical bolt 179 secured in an extension of 
frame 2. The lever 177 is arranged to con 
tact with a stop 180 which limits the non 
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clockwise movement of said lever 177 about 
its pivot 179 as seen in Fig. 38. The lever 
178 is pivoted at about midway its length 
and the end remote from the toggle 176 is 
forked and straddles the hollow shaft 45 and 
is arranged to bear against the collar 181 
secured to the inner shaft or rod 182 by 30 
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means of the pin 183 which passes through 
longitudinai slots in the hollow shaft 45 so 
as to permit the longitudinal movement of 
collar 181; and rod 182 independent of 
shaft 45. 
The one end of rod 182 extends out be 

yond the end of shaft 45 where it is con 
nected to a toggle joint 184 ai'iranged to op 
erate the clutch 185 which coöperates with 
the constantly running wheel 44, in such 
manner that the shaft 45 will rotate with 
wheel 44 when the clutch 185 is in an Opera 
tive position, the clutch 185 being mounted on 
a spider t86 keyed to shaft 45. A coiled ex 
panding spring 18 is interposed between a 
collar 188 rigid on rod 182 and a sleeve 
189 secured in the end of shaft 45, which 
spring constantly tends to press the clutch 
185 against wheel 44 so as to rotate shaft 45. 

8 -- The clutch 185 is normally held disengaged X s'-'ve 

from the wheel 44 by the lever 17S pressing 
against the collar 181, which pressure is ex 
erted by the toggle joint 176 between the 
free ends of levers 17 and 178. It will be 
noted by observing Fig. 39 that the free 
ends of said eversi, and 178 are pressed 
apart when the toggle joint 176 is depressed. 
by trip lever 174 against the tension of 
spring 190 resting on a portion of frame 2. 
The parts are so adjusted that the clutch 185 
will be disengaged from wheel 44 when the 
trip lever 174 is in its lower position and 
said clutch. 185 will be engaging the wheel 
44 when said trip ever 174 is in its raised 

35 

40 

- 45 

50 

normal stationary position and retains said 

60 

position. It will be noted that the force of 
spring 187, when the clutch 185 is disen 
gaged from wheel 44, will be exerted against 
the stop 180 through levers 17 and 17S., 
collar 181, pin 183, rod 182 and collar 188, 
and of course said course of Spring 187 is 
exerted against wheel 44 when the clutch 
185 is engaging wheel .44, through collar 188, 
rod 182, toggle 184 and clutch 185. 
The rotation of shaft 45. rotates the can 

shaft, 191 by means of the intermeshing 
gears 192 fixed on shaft 45 and 193 fixed on 
shaft 191. As viewed in Fig. 37, the gear 
192 rotates nonclockwise and the gear 193 
rotates clockwise. The gear 193 has secured 
to one side near its periphery a block 194 
which is arranged to engage the lug 195 on 
trip lever 174 when said gear 193 is in its 

lever 174 in its lower position against the 
tension of spring 190. As previously stated 
the lever 174 is mounted to freely move in 
ways 175 in four directions up, down, for 
ward and back, and it is normally held back 
with its lug 195 in the path of the block 
194 on gear 193 by the coiled expanding 
spring 196 interposed between it and a por 
tion of frame. 2. 

From the description given it will be un 
derstood that when the hard lever 154 is de 

handle 208 is pulled 
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pressed the sliding frame 120 will be moved 
to the left and its cam lug. 169 will engage 
and Swing the ever 170 about its pivot to 
pull the link 13 and also the upper end of 
the lever 174 forward so as to withdraw 
the lug 195 from under the block 194 so that 
said lever 174 will be lifted by the action of 
spring 190, thus permitting the free ends of 
levers 17 and 178 to approach each other 
and the clutch 185 to grip the wheel 44 to 
cause the gear 193 to rotate clockwise as 
viewed in Fig. 37. When the gear 193 makes 
one complete revolution the block 194 con 
tacts with the lug 195 and moves the lever . 
174 downward thereby moving the toggle 
176 down against the tension of spring 190 
and spreading the free ends of levers 177 
and 178, which movement as has been de 
scribed, releases the clutch 185 from wheel 
44. It may be stated that long before the 
gear 193 has completed its one revolution, 
the sliding frame 120 with its cam lug. 169 
has been returned to the right hand normal 
position where it remains until the next 
operation of the machine. 

TDuring the time that the gear 193 
its revolution it may become necessary to 
stop the same on account of some error or 
breakage and for this purpose a stopping 
mechanism is provided consisting of the 
link 197 having its one end pivotally con 
nected to the one arm of lever 177 and its 
other end pivotally connected to the crank 
aim 198 secured to the rock shaft, 199 
mounted in a suitable bearing. secured to 
frame 2. A second crank arm 200 is rigidly 
secured to the shaft 199 which is provided 
with laterally extending pin 201 on its free 
end which pin rests in the slot 202 provided 
in one end of lever 203 which is pivoted. 
midway its length at 204 to frame 2. The 
other end of the lever 203 is connected by 
means of link 205 to a rod 206 mounted to 
slide longitudinally in a bearing 20 secured 
to frame 2 and provided on its forward end 
with a handle 208 within easy reach of the 
operator. As seen in Figs. 37 and 38, if the 
right as viewed in said figures, the crank 
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forward, i. e., to the . 
arm 198 will be turned non-clockwise about 
its pivot and thus through the link 197 
Swings the lever 177 about its pivot 179 so 
as to contact with lever 178 and swing said 
lever 178 about its pivot to move the rod 182 

115 

against the tension of spring 18 and dis-, 
engage the clutch 185 from the wheel 44, 
thus stopping the rotation of the gear 193 
and camshaft. 191. Of course, the handle 
208 is never employed to stop the machine 
at the normal stopping point. Referring 
to Figs. 34 and 30, should it become neces 
sary at any time to make correction in the 
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assembled line of matrices the forward re 
tarding finger 107 can be released so that 
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it is free to be moved to the right by spring 
136 by depressing the lever 166 by hand. 

The first elevator. 
The first elevator as seen in Figs. 1, 2, 3, 

4, 33, 34, 40 and 42 comprises the front and 
rear matrix carrying plates 209 and 210 
spaced apart and connected rigidly together 
by the block 211 which are carried at the 
upper end of the vertically sliding frame 
212. The frame 212 is mounted to slide 
vertically in the ways 213 secured to the 
frame 214 pivotally mounted at 215 to the 
frame 1. This first elevator has three posi 
tions, first, its middle or normal position 
with its matrix carrying rails or grooves in 
the plates 209 and 210 in alinement with the 
assembling box rails 110, 111 and 112 as 
shown in Figs. 1, 33 and 34; second its lower 
or casting position with the matrices carried 
thereby in proper alinement in front of the 
mold as seen in Fig. 42, and third, its higher 
or distributing position with its space band 
carrying rails in alinement with the rails in 
the space band hopper as seen in Fig. 22. 
To move the frame 212 vertically so as to 
bring the first elevator consecutively into its 
three proper positions it has pivotally con 
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nected at 216 the upper end of a compound 
spring link 217 which has its lower end piv 
otally connected at 218 to the front end of a 
lever 219 pivotally mounted intermediate 
its ends at 220 to the frame 1, and the rear 
end of lever 219 is connected by link 221 to 
the rear end of a horizontally disposed lever 
222. (see Fig. 42) which has its front end 
pivotally mounted at 223 to a bracket on 
frame 1. On the lever 222 is rotatably 
mounted a roller 224 arranged to constantly 
contact with the cam 225 rigidly mounted 
on shaft 191, it being held against said cam 
by the weight of frame 212. When the shaft 
191 makes one revolution in the direction 
indicated by the arrow in Fig. 42, the cam 
225 will act on roller 224 in such manner as 
to move the first elevator, first down to its 
casting position from its normal position, 
then up to its distributing position and 
finally down to its normal position again. 
To prevent the assembled line of matrices 

being pushed off of the assembling box rails 
to the left by manipulating hand lever 154 
when the first elevator is not in its normal 
position to receive the same a locking lever 
226 is provided which is pivoted at 227 be. 
tween the ends of the two depending arms 
228 secured to the front plate of the assem 
bling box 113 and has its upper end 229 
arranged to enter the path of the retarding 
finger 107 in the assembling box as seen 
in Figs. 31, 33 and 34. The upp 
of lever 226 is yieldingly pressed into the 
path of the retarding finger 107 by a spring 
230 and is held out from such path by the 

er end 229. 
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short crank alm 231 secured on rock shaft 
232 mounted in bearings 233. A second 
Crank arm 234 is secured to shaft 232 which 
is arranged to normally lie in the path of 
the first elevator plate 209 so that when 
Said first elevator is moving downward it 
will engage said crank arm 234 and rock 
the shaft 232 with crank arm 231 in such 
direction as to move the upper end 229 of 
lever 226 out of the path of retarding finger 
107 against the tension of spring 230 and 
the said finger 107 will be free to move to 
the left out of the assembling box and into 
the first elevator, but when the elevator is 
moving upward, its contacting with the 
crank arm 234 will simply rock the shaft 
232 clockwise as viewed in Fig. 31, and 
Swing the crank arm 231 farther away from 
the lever 226 and permit the same to remain 
in the path of the finger 107. Thus the only 
time that the finger 107, and of course the 
assembled line also, is free to be moved from 
the assembling box into the first elevator, is 
when the said elevator is in proper position 
to receive said assembled line of matrices. 
As clearly seen in Figs. 30 and 31, the 

tracks or grooves in the elevator plates 209 
and 210 to receive the matrices and space 
band ears 100 have an overhanging portion 
So that the matrices and the space bands can 
only be removed from said elevator by slid 
ing horizontally and when the elevator 
moves downward after an assembled line 
has been moved into the same, the said as 
Sembled line will be pulled downward and 
out from between the retarding finger 107 
and the assembling or transfer finger 108. 
After the said assembled line has been re 
moved from between said two fingers 107 
and 108 the frame 120 carrying said two 
fingers can again be returned to its normal 
position to the right. However, said frame 
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120 cannot return to the right until the ele- . 
vatoi with the assembled line has moved 
down far enough to bring the upper ends of 
the matrices below the lower end of the re 
tarding finger 10, and to block the frame 
120 in its left hand position until the ele 
vator is sufficiently lowered a hook shaped 
member 235 is provided on the frame 120 
which is adapted to engage the spring 
pressed latch 236 as seen in Figs. 29, 30, 33 
and 34. The latch 236 is made in the form 
of a crank arm secured to one end of rock 
shaft 237 mounted in bearings 238 secured 
to frame 2. The other end of the shaft, 237 
is provided with an arm 239 whose free end 
is in the path of an extension 240 secured 
to the rear elevator plate 210 so that each 
time the elevator passes the arm 239 said 
arm will be moved with the shaft 237 as an 
axis, clockwise as viewed in Fig. 30, and 
thus rock the latch 236 out of the path of 
the hook member 235 against the tension of 
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spring 241. The positions of the arm 239 
and the extension 240 are SO arranged that 
they will contact operatively when the tops 

O 

of the matrices in the assembled line on the 
elevator are slightly below the lower end 
of the retarding finger 10. So that the frame 
120 at that moment will be free to move to 
the right and will be thus moved by the ten 
sion of the spring 163. Of course, when the 
elevator moves upward past the arm 239 the 
latch 236 will also be moved out of the 
path of the hook member 235, but since the 
frame. 120 bearing member 235, had already 
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been returned to its normal position, no re 
sults will be effected. In Fig. 27, is shown 
a detail of how the spring link 21 may be 
made which consists of a tube 242 closed on 
either end by the screw plug. 243 carrying 
the pivotal end 216 and the Screw plug 
244 provided with a perforation through 
which the rod 245 carrying the pivotal 
end 218 passes freely. Within the tube 
242 adjacent the plug 244 a stop or Washer 
246 is rigidly secured to the rod 245 and an 
expanding coiled spring 247 is interposed 
between said washer 246 and the plug 243 SO 
that when extreme pressure is exerted on 
pivot 218 toward pivot 216 the Spring 247 
will be compressed. 

The line clamping mechanism. 
To describe the line clamping mechanism, 

reference will be made to Figs. 1, 2, 3, 4, 40. 
41, 42, 51, 62, 63, 64, and 65. The assembled 
line of matrices is clamped while in posi 
tion on the first elevator against the mold 
248 of the mold wheel 249 pivoted at 250 
to the frame 251 as clearly seen in Fig. 42. 
That edge of the matrices bearing the chai 
acters are pressed against the mold and the 
lower shoulder on said edge fits upward 
against an extension on the mold so that 
when the elevator is spring pressed upward 
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slightly all the matrices in the assembled 
line will be forced up in a horizontal line 
by the elevator rear plate 209 and the ex 
tension on the mold 248. To aline the mat 
rices as to their forward and back position 
the mold is pressed tightly against the mat 
rices clamping them against the rear side of 
the front plate, 209 of the elevator. The 
matrices are tightly clamped together lat 
erally by the end jaws 252 and 253 mounted 
on the sliding blocks 254 and 255 respec 
tively both of which blocks are mounted to 
slide in the guideway 256 provided therefor 
in the upper end of the frame 214 as seen 
in Figs. 40, 42 and 65. The jaw 252 is the 
fixed or stationary jaw but it is arranged 
to have a slight movement by having piv 
otally connected thereto one end of a link 
257 which has its other end pivotally con 
nected at 258 to the one end of link 259 

- which has its other end pivotally connected 
65 at 260 to the frame 214. The links 257 and 
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259 form a toggle joint and the upper end 
of a rod 261 is pivotally connected to Said 
toggle at 258 while the lower end of said 
rod is provided with a head 262 arranged to 
be depressed by one arm of a bifurcated 
lever 263 
The rod 261 is guided to move vertically 
by the perforated lug. 264 integral with 
frame 214 and the said rod 26i is normally 
held in its uppermost position with its stop 
265 against the lower side of link 259 by 
means of the coiled expanding spring 266 
being interposed between the lug 284 and 
the collar. 267 rigidly mounted on rod 261. 
In Fig. 41, the rod 261 is shown as being 
depressed by lever 263 against the tension 
of spring 266 which lowers the pivot 258 
and draws the jaw 252 slightly toward the pivot 260. The purpose of having the jaw 
252 slightly moved in a direction away from 
the jaw 253 is to increase the distance be 
tween the jaws so that the assembled line. 
of matrices will pass down between the same 
easily. The stop 265 serves to limit the up 
ward movement of the rod 261. The jaw 
253 is formed with a fiat face of sufficient 
length to close the entire mold slot, and 
when only a portion of a full line of mat 
rices is set and pushed into the first ele 
vator it will be lowered into position be 
tween the two jaws 252 and 253 and further 
operation of mechanism to be described will 
slide the jaw 253 toward the jaw 252 until it 
rests tightly against the nearest matrix: 
thus when the moid slot is filled with molten 
metal a portion of the slug face will be 
formed with characters against the matrices 
and a portion will be formed a blank against 
the face of the jaw 253 as seen in Fig. 65. 
A full line of matrices is shown in Fig. 40. 
If the machine is set in operation without 
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placing any matrices into the line a com 
plete blank slug will be formed against the 
face of jaw 253. 
The lower side of the block 255 is pro 

vided with a hole into which the upturned 
end of a bar 268 rests snugly, and the bar 
268 is arranged to slide in a groove formed 
therefor in the frame 214 in the lower side 
of the guideway 256 in which the blocks 
254 and 255 fit. The left hand end of the 
bar 268 just beyond the side surface of the 
frame 214 is provided with two collars 269 
and 270 rigidly secured thereto. The col 
lar 269 rests against the side surface of the 
frame 214 and thus limits the movement of 
jaw 253 away from jaw 252 which de 
termines the length of the justified assem 
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bled line. When less than a full line of 
matrices are in the assembled line between 
the jaws. 252 and 253 the jaw 253 is forced 
to the left and pushes the partly full line of 

125 

matrices tightly against the jaw. 252 and 
such movement of the jaw 253 is accom 
plished by means of a lever 271 pivoted 130 
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midway its ends at 272 to a bracket on 
frame 2. 
snugly between the collars 269 and 270 on 
rod 238 and the other end of said lever 271 
is pivotally connected at 273 to one end of 
a link 274 whose other end is pivotally coin 
nected at 275 to the upper end of the lever 
276 pivoted at its lower end at 277 to a 
bracket on frame 1. Pivotally secured to 
the lever 276 at 278 is one end of a sliding 
bar 279 guided to slide in bracket 280 se 
cured to frame 1. The other end of the bal' 
279 is provided with an anti-friction roller 
281 which coöperates with a cam 282 rigidly 
mounted on shaft 191. The connecting rod 
or link 274 conveniently is arranged to 
extend longitudinally through the hollow 
shaft 191 and is provided with a yielding 
connection 2S3 shown in section in Fig. 63. 
When the shaft 191 makes its one revolution 
the cam 282 acts on roller 281 in such man 
ner that the jaw 253 will be moved toward 
the jaw 252 and clamp the assembled line of 
matrices at the proper time. The lever 276 
is moved a sufficient distance by the action 
of cam. 282 to move the jaw 253 entirely 
against the jaw 252 and according to the 
length of the assembled line the spring 284 
will be compressed more or less. The cam 
282 is conveniently made integral with gear 
193. A coiled compression spring is pro 
vided between frame 2 and the lever 271 to 
yieldingly hold the roller 281 against the 
am. 282. 'v 
The space bands or justifiers are of the 

usual construction having a short Yedge 
shaped member provided with the ears 100 
and a long wedge shaped member whose 
lower end normally extends a considerable 
distance below the assembled line of mat 
rices as seen in Fig. 40. While between the 
jaws. 252 and 253 the short wedge shaped 
members of the justifiers are prevented 
from moving upward by their ears 100 rest 
iing in the grooves or tracks of the first ele 
vator and to finally adjust a fully set line 
of matrices the long depending wedge 
shaped members of the justifiers are pushed 
upward by the justifier pusher bar 285 se 
cured to the upper end of the vertically slid 
ing rod 286 mounted in suitable bearings 
provided on frame 214. The rod 286 is 
moved upward by means of one arm of the 
bifurcated lever 263 engaging the under side 
of a collar 287 rigidly secured to rod 286. 
The lever 263 is pivotally mounted at 288 
to a bracket on frame 1, and is provided 
with an anti-friction roller 289 arranged to 
cooperate with the cam 290 rigidly secured 
on shaft 9i. The free end of lever 263 is 
normally yieldingly pressed upward by the 
coiled expanding spring 291 interposed be 
tween the lever 263 and a suitable bracket 
on frame 1. As the shaft, 191 makes one 
complete revolution it of course carries the 

The one end of lever 271 fits. 
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cam 290 with it and the said cam is so 
formed that it will coöperate with roller 289 
and spring 291 as to force the long wedge 
shaped members of the justifiers upward 
at the same time that the molten ineta} is 
forced into the mold slot or slightly before 
such action. The upper end of the frame 
214 is removably secured to the frame of 
the machine by means of the two handled 
Screws 292 which when necessary can be re 
moved so as to have the frame 214 free to 
Swing forward about its pivot 215 and to 
hold said frame in either of its two for 
wardly tilted positions the arm 293 is pivot 
ally connected at 294 to frame 214 arranged 
to have its notches 295 engage the bracket 
296 secured to frame 1, as clearly seen in 
Fig. 51. 
The shaft, 191 is mounted to rotate in suit 

able bearings 29 secured to the top of 
frame 1 and the different cams and seg 
mental gears secured to the same are so po 
sitioned with relation to the rotation of the 
shaft that the different operations and 
movements of parts take place at the proper 
time to automatically carry the assembled 
line of matrices to the casting position, cast 
the slug, carry the matrices up, withdraw. 
the iustifiers from the assembled line, and 
finally distribute the matrices, returning 
them to their normal stored position in the 
storage magazine. - 

The casting mechanism. 
The casting mechanism is seen in Figs. 

1, 2, 4, 42, 43, 44, 45, 46, and 47. As previ 
Otisfy 'eferred to the mold 248 is carried by 
the casting wheel 249 pivotally mounted 
at 250 to the bracket, 251. As shown in Figs. 
43 and 46 the bracket, 25.1 is provided with 
the dovetailed end 298 which is arranged to 
side backward and forward in a suitable 
groove provided inframe 2, so that the cast 
ing wheel 249 noves laterally backward 
and forward. The Fear end of the dove 
tailed end 298 is provided with an exten 
sion to which a rollier 299 is pivotally mount 
ed, said roller 299 being arranged to co 
operate with the groove 300 in the cam 301 
rigidly secured to shaft 191. The casting 
wheel 249 has four positions laterally-viz., 
normal forward or ejecting, backward be 
tween ejecting and casting, forward or cast 
ing and backward between casting and 
ejecting. The said four positions are given 
to the casting wheel during the one 
revolution of shaft, 191 because of the shape 
of the groove 300 in cam 301. Each time 
that the casting wheel 249 is in its back 
ward position it is rotated by means of its 
teeth which are provided on its periphery 
meshing with the small gear 302 secured to 
one end of shaft. 303 in ounted in suitable 
bearings 304 secured to frame 1. The other 
end of shaft, 303 has secured thereto a bevel 
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gear 305 meshing with the bevel gear 306 
(see Fig. 47) which is rigidly mounted on 
shaft 307 mounted in suitable bearings 308 
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Secured to frame. 1. Also secured to shaft 
307 is a spur gear 309 meshing with the 
gear 310 which also meshes with the seg 
mental gear 311 rigidly mounted on shaft 
191. The segmental gear 311 is provided 
with two segments of teeth 312 and 313. 
which serve to rotate the casting wheel when 
the shaft. 191 makes one revolution. The 
teeth 312 on gear 311 serve to revolve the 
casting wheel 249 from its ejecting position 
to its casting position, i. e. a One-quarter 
revolution, and the teeth 313 on gear 311 
serve to revolve the casting. Wheel 249 a. 
three-quarter revolution. A disk. .314 is 
rigidly mounted on shaft 307 and is pro 
vided on its periphery with two diametri 
cally opposed W notches 315 into which the 
V. shaped end of the spring pressed lever 
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316 is arranged to fit, to yieldingly stop the 
rotation of shaft 307 when the gear 310 is not 
being engaged by either of the segments of 
gears 312 or 313. The position of the 
notches 315 in disk 314 are such that one 
notch will be engaged by lever 316 every 
time the casting wheel 249 makes a quarter 
revolution so that said casting wheel is cer 
tain of being properly held stationary every 
time it reaches either its ejecting position or 
its casting position. 
As usual in machines of this class the 

mold slot is as long as desired, that is to fit 
the column on the paper where the printing 
is to be done, the thickness of the slot is 
made to suit the face of the letters used and 

40 

the width of said slot is made to conform to 
the height of standard type. When in the 
casting position the mold slot lies in a hori 
Zontal plane between the assembled line of 
matrices which close the one open edge of 
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the slot and the nozzle 317 of the melting pot 
318 which closes the other open edge of the 
mold slot as seen in Fig. 42. 
The casting pot 318 is provided with two 

forwardly extending depending arms 319 
pivotally mounted at 215 so that the melt 
ing pot 318 can swing toward and away 
from the mold 248 about said pivot 215. 
Pivotally secured to the melting pot 318 at 
320 is the upper end of a lever 321 to which 
is rotatably secured a roller 322 which is 
constantly held in engagement with the cam 
323 rigidly mounted on the shaft 191. The 
lower end of the lever 321 is yieldingly held 
away from the lug 324 secured to the casting 
pot 318 by a coiled expanding spring 325 
and a headed bolt or other Suitable means 
is provided to retain the lower end of lever 
321 in its proper position relative to the 
melting pot. The spring 325 is constantly 
under considerable tension and when the 
cam 323 rotates once around with shaft 191 
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it will because of its form press the melting 
pot nozzle 317 tightly against the mold 248, 
and the parts are so arranged that the final 
movement or pressure exerted by the rota 
tion of the cam 323, against the nozzle 317 
Will be a yielding one through the spring 
325. . . . . . 

At the same time that the nozzle 317 is 
pressed against the mold 248 the molten type 
metal 326 is forced through the nozzle 317 
into the mold slot by means of the down 
ward movement of the piston. 327. The pis 
ton. 327 is mounted to slide in a well within 
the melting pot and is arranged to force 
the molten metal up through the Spout 328 to 
the mold by its downward movement, which 
is accomplished by means of the piston rod 
329 which has its lower end pivotally con 
nected to the piston 327 and its upper end 
pivotally connected to one arm of the bell 
crank lever 330 pivoted at 331 to a part of 
frame 2. The other arm of the bell crank 
lever 330 is provided with a roller 332 which 
coöperates with a cam 333 rigidly secured 
on shaft 191. A spring 334 is interposed 
between one arm of the bell crank lever 330 
and a bracket 335 secured to frame 2 to con 
stantly press the piston 327 downward as 
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seen in Figs. 42 and 2, and thus also press 
the roller 332 against the cam 333. The cam 
333 is so formed as to permit the spring 834 
to move the piston 327 downward and force 

95 

the molten metal into the mold at the same . 
time that the nozzle 317 is pressed against 
the mold 248 during the revolution of shaft 
191. Suitable gas burners 336 are provided 
to heat the metal pot. 

immediately after the molten metal has 
been forced into the mold slot, the melting 
pot with its nozzle 317 is moved away from 
the mold 248 through the action of gravity 
and cam 323, and the piston is raised by the 
action of cam 333; then the mold wheel 249 
is rotated to bring the mold-slot in proper 
position in front of the ejecting blade 337. 
by the action of the mutilated gear wheel 

33 is secured to a slide mounted in a groove 
338 in the frame 251 which slide is actuated 
by means of a bifurcated lever 339 pivot 
ally secured at 340 to a suitable portion of 
frame 2. The one aim of lever 339 is con 
nected to slide 341 by link 342 and the other 
arm of lever 339 is arranged in the path of a 
Jug. 343 carried by the wheel 344 rigidly 
mounted on shaft, 191, so that as the shaft 
191 makes one revolution in the direction 
indicated by the arrow in Fig. 46, the lug 
343 will contact with and swing the lever 339 
about its pivot 340 and thus slide the ejector 
337 to the right, as seen in said Fig. 46, and 
push the bar or line of type out of the mold 
248 and through between the trimming 
knives 345 which are rigidly secured to the 
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311 as seen in Figs. 46 to 49. The ejector 
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frame 214. A detent plate 346, (see Fig. 
45), is provided in the slot beyond the trim 
ming knives to prevent the bar of type from 
falling by gravity and thus possibly become 
clogged in the slot. The ejector 337 pushes 
the ball of type completely past the trim 
ming knives and detent plate into the galley 
34; secured to the frame 214 and a pusher 
arm 348 pivoted at 849 to frame 214 serves 
to lish the accumulated bars along in the 
galley against the usual retarding block not 
shown and thus stacks the bars of type suc 
cessively in proper order in the galley. The 

20 

aim 348 has an arm 350 pivoted to it 
rh is provided on its free end with a piv 
rollei 35 normally pressed against the 

i rod 286 provided on the one side 
iii) the depiression 3:2 into which the roller 

35i is arranged to pass clearly shown in 
Fig. 4). The parts are so arranged that as 
the 'od 286 moves upward the roller 351 
wi} i elnier the tieression 352 by reason of 
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the coiled contracting spring 353 connected 
between arm 348 and frame 214, and the 
tipper end of arm. 348 will engage the last 
ball of type ejected from the moid 248 and 
push it along in the galley 347. The arm 
350 is properly guided in frame 214 to keep 
the roller 351 in engagement with the rod 
2S6. To prevent any trimmings from the 
bars of type gathering on the trimming 
knives a wiping arm .354 is provided to 
brush past the cutting edges of the knives 
345 each time a bar of type is pushed through 
the same. Said wiping arm is pivoted at 355 
to frame 214 and is provided with an inte 
gral arm provided at its extremity with a 
pivoted pawl 356 arranged in the path of 
the lug. 357 secured to the rear side of the 
first elevator frame 212 as clearly seen in 
Fig. 40. The parts are so arranged that 
when the frame 212 moves downward the 
lug 357 will engage the pawl 356 and swing 
the wiping arm 354 about its pivot 355 SO 
that its upper end will brush close past the 
cutting edges of the trimming knives 345 
and remove any trimmings that may adhere 
thereto, and when the frame 212 returns up 
ward the lug 357 will contact with the pawl 
356 and swing it about its pivot, thus not 
effecting any movement of the arm 354. The 
arm 354 is returned to its normal position to 
the right of the trimming knives by the 
spring 358 seen in Fig. 2. The ejecting 
blade 337 is returned to its normal position 
rearwardly as seen in Fig. 46, by the coiled 
contracting spring 359 connected between 
the lever 339 and the frame 1. The back 
edge of the bar of type is trimmed off by 
the stationary knife 360 secured to bracket 
251, while said bar of type is being carried 
by the casting or mold wheel from the cast 
ing position to the ejecting position, as 
clearly shown in Fig. 43. To exactly center 
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the mold wheel in its casting position and its 65 
ejecting position the wheel is provided with 
holes 361 into which are arranged to fit the 
pins 362 secured to frame 214. 

The justifier distributer. 
To distribute the justifier or space bands 

from out of the assembled line back to their 
stored position the first elevator with the 
complete assembled line of matrices and 
space-bands is lifted by mechanism de 
scribed from the casting position to its up 
permost position where said elevator is 
stopped in its upward movement by contact 
with the set screw 363 secured in bracket 
364 on the frame 97, see Fig. 20. When the 
first elevator is thus in its uppermost position 
the pusher 365 will be in a position to reg 
ister with the matrices in said first elevator. 
The pusher 365 is mounted on the sliding 
block 366 mounted in the dovetailed groove 
367 provided in bracket 364. The block 366 
is arranged to be moved to the right by 
means of the connecting rod 368 which con 
nects it to the upper free end of the arm 
369 (see Figs. 1 and 2) secured to the hol 
low shaft 370 mounted in bearings 371 on a 
portion of frame 1. To the rear end of the 
shaft 370 is secured an arm 372 (see Figs. 
48 and 49) whose free end is arranged to 
be actuated by the cam 373 mounted on the 95 
mutilated gear wheel 311. As the wheel 
311 rotates clockwise as viewed in Fig. 49, 
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the cam 373 will depress the free end of 
arm 372, rock the shaft 370 and slide the 
block 366 to the right as viewed in Fig. 20. 100 
The cam 373 is so positioned about shaft 191 
that the block 366 is thus moved to the right 
when the first elevator is in position to the 
right of the pusher 365, so that the assem 
bied line of matrices and space-bands will 
be pushed by said pusher 365 out of the first 
elevator and onto the second elevator and 
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the space-band hopper seen in Figs. 1, 21, 
22 aad 56 and to be described. The arm 372 
is loosely pivoted about the shaft 370 but 
is yieldingly connected thereto by means of 
the spring 374 which constantly presses the 
arm 372 against the arm 375 which is rig 
idly secured to the shaft 370 as seen in Fig. 
50. A coiled contracting spring 376 is con 
nected to a short arm 377 rigidly secured to 
shaft 370 which serves to rock said shaft 
so as to normally hold the block 366 in its 
left hand position against the stop 378. If 
for any reason a line which has been cast is 
to be cast over again, the operator simply 
rocks the locking bar 379 provided in the 
bracket 364 to intersect the path of the 
lower edge of the block 366, see Figs. 20 and 
21. The locking bar 379 is provided with 125 
a notch 380 which permits the free passage 
of the block 366 when said bar is in a posi 
tion with the notch 380 on its upper side 
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and the handle 381 extending down as seen 
in said Figs. 20 and 21. The lower edge 
of the block 366 is provided with a notch 
382 which registers with the bar 379 when 
said block is in its left hand position rest 
ing against the stop 378, so that when the 
bar 379 is partly rotated its unnotched por 
tion will take into the notch 382 in the block 
366 and prevent said block 366 from mov 
ing to the right, when the cam shaft 191 
rotates, however, the arm 372 will be de 
pressed by the cam 33 during the revolu 
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tion of shaft 191 and of course will com 
press the spring 374 because the arm 375 
secured to shaft 370 cannot move. Thus as 
the block 366 cannot move to push the assem 
bled line out of the first elevator, said line 
will remain in the elevator and will be car 
ried back down into the casting position as 
Soon as the machines is again set into opera 
tion. Of course if the rod 379 is left in a 
rocked position the same line can be cast 
over and over again as often as desired. 
The space-band hopper 383 comprises two 

side plates provided with grooves 384 in 
their opposing sides and pivotally mounted 
at 385 to the upper end of the frame 96 as 
seen in Figs. 20, 22, 23 and 24. The hop 
per 383 is in its lower horizontal position 
with its grooves 384 registering with the 
justifier or space-band tracks 110 in the 
first elevator when said elevator is in its 
uppermost position; and When the assen 
bled line is pushed off of said elevator by 
the pusher 365 the ears 100 of the space 
bands slide into the grooves 384 of the hop 
per 383. The space-band hopper 383 is nor 
mally yieldingly pressed upward about its 
pivot by the torsion spring 386 seen in Figs. 
22 and 23, but is held down in its horizontal 
or lower position by the spring pressed arm 
387 pivotally mounted on the second ele 
vator as shown in Fig. 22, so that as soon as 
the second elevator is lifted up-away from 
the hopper 383, said hopper will, because 
of the spring 386, assume its raised or tilted 
position as seen in Figs. 1, 20 and 24, and the 
space-bands 101 will gravitate down the 
grooves 384 and into the grooves provided 
for the ears 100 in the opposing walls of the 
frame 96 into their stored position against 
the stops 102. It will be noted in Fig. 24. 
that the grooves. 384 register with the 
grooves in frame 96. The space bands are 
provided at their lower end with a slot 388 
in which the rail 389, provided on the hop 
per bottom 390, fits loosely to prevent the 
space-bands from turning during their de 
scent along in the grooves 384. A similar 
rail 391 is provided on the bottom of frame 
96 for the same purpose. The bottom 390 
of the hopper 383 is pivotally connected at 
392 to the frame 96, and the links 393 con 

65 
nect either side of the free end of the bot 
tom 390 with the free end of each of the 
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side plates of the hopper 383, so that the 
side plates of the hopper will always move 
in unison up or down, about the pivots 385, 
as the case may be. To adjust the line when 
in the casting position the space-bands are 
forced upward through the line by the bar 
285 as described and if any of said space 
bands fail to recede to their normal lower 
position by force of gravity they will be 
forced down to such position by the plate 
394 secured to frame 364, see Fig. 20, con 

75 

tacting with the upper end of the sliding 
member of the space-bands, when the first 
elevator With the assembled line thereon 
reaches its uppermost position as seen in 
Fig. 22. 

The second elevator. 
The second elevator which lifts the mat 

rices from the space-band hopper to the dis 
tributing rail comprises the vertical shaft 

80 

85 

395 which lies parallel to the right and . 
left hand screw threaded vertical shaft 395 
mounted at the top end in the bearing 396 
secured to a suitable bracket on frame 2, and 90 
at the bottom end in the bearing 397 se 
cured to frame 2 and also the carrying rail 
398 secured to the bracket 399 arranged to 
travel up and down on the shafts 395 and 
395, see Figs. 52 and 56. The lifting rail 
398 is provided with a V shaped bottom 
edge which has grooves cut therein so as to 
fit the Supporting lugs on any 
matrices. The normal position of the rail 
398 is at the upper end of the shaft 395 reg 
istering with the distributing mechanism, 
but when it receives the line of matrices to 
be distributed it is at rest near the bottom 
of shaft 395 between the side plates of the 
Space-band hopper 383 so that the support 
ing teeth on the matrices will register with 
the grooves provided therefor in the W 
shaped bottom of rail 398. The spring 
pressed finger or arm 387, see Figs. 4, 22. 
55 and 56, is pivotally mounted at 400 to an 
extension on bracket 399 so that the rail 398 
and the arm 387 travel up and down at the 
same time. The free end of arm 387 is de 
pressed by the torsion spring 401 arranged 
at the pivot 400 and when the bracket 399 
moves down to its lowermost position the 
free end of the arm 387 engages the pro 
truding end of pivot 402 on the hopper 383 
and Swings the free end of the hopper down 
Ward about its pivot 385 until the stop 403 
contacts with the edge of the frame 96 and 
Stops the hopper 383 in a position to have 

9.5 

and all the 
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its grooves 384 register with the space-band 
grooves in the first elevator. It will be 
understood that the torsion spring 401 
which depresses the arm 387 is stronger than 
the torsion spring 386 which lifts the free 
end of the hopper 383. 
The bracket 399 is provided with suitable 

holes to fit slidingly over the shafts 395 
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and 395 and it is also provided with an 
upward extending lug 405 to which is piv 
otally mounted the shoe 406 arranged to 
slide in the right and left hand screw thread 
groove 407 in the shaft 395. So that as the 
shaft, 395 is rotated the bracket 399 will be 
moved down and up on the shaft 395; the 
shoe 406 first traveling down in the right 
hand screw thread and then traveling up 
in the left hand screw thread, the shaft 
395 rotating in one direction. The shaft 
395 is driven by automatic means so that 
the bracket 399 with the carrying rail 398 
will first be moved down to its lower 
most position and after pausing a short time 
will be moved back up to its normal position 
as seen in Fig. 56. The said automatic 
means comprises the segmental gears 408 
and 409 rigid with the wheel 314 which 
are arranged to mesh with the small bevel 
gear 410 rigidly secured on shaft 411 mount 
ed in a suitable bearing 412 at one end, and 
at the other end is mounted rotatably in 
the hub of a wheel 413, which wheel is rig 
idly secured on shaft 414, mounted to ro 
tate in the bearing 415 and in a socket 
formed in the end of shaft 416, which is 
mounted to rotate in the bearing 417. The 
arm 448 is rigidly secured to shaft 411 ad 
jacent the wheel 413 and a spring pressed 
pin 419 is arranged to engage a W notch pro 
vided in said wheel 413 which connection 
serves to rotate the wheel 413 with shaft, 
411; however, if for any reason the wheel 
413 should refuse to rotate the pin 419 will 
slip out of the W notch in the wheel 413 
against the tension of spring 420. Rigidly 
secured to shaft 414 is a large gear 421 which 
meshes with a small gear 422 secured to 
rotate loosely on shaft 423 with the large 
gear 424 which meshes with the Small gear 
525 rigidly secured on shaft 416. The shaft 
423 is rigidly secured to the bracket 426. 
To the free end of the shaft 416 is rig 
idly secured the bevel gear 42 which meshes 
with the bevel gear 428 rigidly secured to 
the lower end of the shaft, 395. Thus it will 
be seen if the shaft 191 makes one revolut 

- tion in the direction indicated by the ar 
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row in Fig. 53, the segment 408 by mesh 
ing with gear 410 will rotate the shaft 395 
and move the carrying track 398 from its 
uppermost position to its lowermost posi 
tion; while the space between the Seo’ments 
408 and 409 is passing the gear 410, the track 
398 will remain stationary and the segiinent 
409 by meshing with the gear 410, will ro 
tate shaft 395 and move the track 398 from 
its lowermost position to its uppermost or 
normal position. 

The matria distributing mechanism. 
The distributing of the matrices is ac 

complished by means of the distributing 
rail 429 secured at each end to suitable ex 

5. 

tensions on frame 2 and the three ScreWS 
430, 431 and 432 which are rotatably mount 
ed in suitable bearings on extensions of the 
frame 2. The rail 429 is arranged cen 
trally above the matrix magazine and is 
provided with longitudinal ribs on which 
the matrices are supported by their com 
bination teeth well known in the art. The 
matrices are fed one by one onto the rail 
429 from a short rail 433 arranged in the 
same vertical plane with rail 429 at the left 
hand thereof and somewhat below said rail 
429. The rail 433 is arranged to a line ex 
actly with the carrying rail 398 of the sec 
ond elevator when said rail 398 is in its up 
permost position so that the line of mat 
rices is pushed to the right onto said rail 
433, by the pusher 434 rigidly secured to 
the block 435 arranged to slide parallel to 
the rails 433 and 398 in the dovetailed 
groove provided in frame 436 which is rig 
idly secured to an extension of frame 2. 
The block 435 is connected by means of link 
437 to the upper free end of arm 438 rigidly 
secured to the front end of shaft 439 which 
is mounted to rotate inside the shaft 370 and 
has rigidly secured on its rear end the arm 
440 whose free end is arranged to be actu 
ated by the cam 441 secured to the muti 
lated gear wheel 311, see Figs. 48 and 49. 
The parts are so positioned and arranged 
that at the proper time during the revolu 
tion of shaft, 191 the cam 441 will lift the 
free end of arm 440, rock the shaft 439 and 
move the block 435 with the pusher 434 to 
the left of the carrying rail 398 so as to 
bring said pusher 434 to the left of the car 
rying rail 398 so as to bring said pusher 434 
to the left of the line of matrices supported 
on rail 398. The free end of arm 440 is 
normally yieldingly held down by means 
of the spring 442 seen in Fig. 50, and of 
course when the cam 441 passes away from 
under the free end of arm 440 the pusher 
434 will be forced to the right by the force 
of Spring 442, and all the matrices on rail 
398 will also be pushed to the right until 
the one farthest to the right contacts with 
the stops 443 and 444 arranged at the left 
hand end of the screws 430, 431 and 432. 
as best seen in Fig. 57. The stops 444 are 
arranged in the path of the lower ears of the 
matrices and the stops 443 are in the path 
of the upper ears of the matrices so that the 
matrix in contact with said stops is held in 
a perpendicular position while resting on 
the lower ledge 445 formed on the opposing 
sides of the side pieces 446 which may con 
veniently be continuations of the parts pro 
vided with the stops 443 and 444. The rail 
433 terminates a short distance to the left 
of stops 443, and 444 and is provided on its 
right hand end with a vertical blade 446' 
which takes into the grooves 447 provided 
in the matrices when said matrices are lifted 
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by the blade 448 seen in Fig. 57. The blade 
448 is secured to a vertically sliding block 
449 mounted in a suitable way in bracket 
450 secured to an extension of frame 2. 
The block 449 is moved up and down by 
being connected by a connecting rod 451 to 
an eccentric 452 secured to the left hand 
end of screw 431. Referring to Figs. 55 
and 56, the connecting rod 451 necessarily 
must be pivotally connected to the lifter 
449 as is indicated at 449; and in addition 
to this it is adjustably connected to the 
lifter by means of its lower end passing 
through a perforation and a set screw 451 
to Secure it in any desired position. In op 
eration as the screw 431 rotates the slide 
449 will by means of its blade 448 contacting 
the bottom end of the matrix lift the matrix 
resting against the stops 443 and 444 so that 
it will be clear of said stops and will be 
pushed by the force of the pusher 434 to 
the light so that the upper ears of the ma 
trix ride upon the inclined upper edge of 
the stops 443 and the threads of the screws 
430, 431, and 432 will engage the two upper 
ears and the rear lower ear of the matrix 
and move said matrix to the right as the 

It will be understood that 
as long as any matrices remain on the rail 
433 one matrix will be lifted into engage 
ment with the screws 430, 431 and 432 each 
time the lifting blade 448 is raised by mecha 
inism described. The inclined upper edge 
of the stops 443 serve to carry the matrices 
upward until they engage the tracks or 
ridges on rail 429, which tracks or ridges 
terminate at the proper places to allow the 
respective matrices to fall by gravity from 
said rail 429 into their respective storage 
chute of the storage magazine. 
As clearly seen in Fig. 58, the screw 431 

is driven by means of a gear 453 rigid with 
screw 431 and meshing with the gear 454 
rigid with the segmental gear 455 which is 
driven by the segmental gear 456 rigidly 
mounted on shaft 457 on which is rigidly 
mounted the belt wheel 458 connected by 
belt 459 to the belt wheel 460 rigidly se 
cured on the constantly rotating shaft 40. 
As clearly seen in Fig. 59, the gear 455 
makes one revolution each time that the 
gear 456 makes one revolution but since the 
gear 456 is twice the diameter of gear 
455 the latter will rotate twice as fast 
as the former and the former is provided 
with teeth only on one half of its periphery 
so that during one half of the revolution of 
gear 456 the gear 455 is stationary; Suitable 
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stop movement mechanism being provided 
on said gears, as seen in Figs. 1, 3, and 59. 
The screw 430 is driven by means of the 
gear 461 rigid with said screw 4:30 and 
meshing with the gear 462 rigid with the 
screw 431; the screw 432 is rotated by 
means of the gear 463 rigid with said screw 

the screw 431. 
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432 and meshing with the idler gear 464 
which meshes with the gear 465 rigid with 
three screws 430, 431 and 432 are of such 
size that all three screws will rotate in uni 
son, and the gear 454 is one-half the diameter 
of gear 453, so that gear 453 and all these 
Screws 430, 431 and 432 will only make a 
one-half revolution each time the gear's 455 
and 454 make a complete revolution. Thus 
it will be seen that all three screws 430, 431 

The gears connecting the 
70 

and 432 rotate in unison intermittently, i.e., 
they make a one-half revolution, then stop, 
then another half revolution and so on con 
tinually. Each time the said screws stop 
rotating each of the matrices being carried 
along on rail 429 by the screws will be 
stopped directly above one of the chutes of 
the storage magazine and if any of Said. 
matrices are at that moment at their proper 
storage chute they will fall vertically in the 
chute by gravity. The stopping of the mat 
rices above their respective chutes permits 

85 

them to drop in a vertical plane and thus. 
avoids the necessity of widening the open 
upper end of each chute and thus increase 
the width of the machine. The upper end 
of the storage magazine is horizontal So 
that the screws 430, 431 and 432 are also ar ranged horizontally. In ordinary use cer 
tain characters are used a great deal more 
often than other character's, and therefore 
more matrices bearing some characters must 
le provided in the storage magazine than 
some bearing other characters and neces 

length, some of the storage chutes must be 
longer than others. For convenience the 
longer chutes of the storage magazine are 
arranged at the left hand side and the 
shorter ones at the right hand side. 

In Figs. 66 to 71, have illustrated a 
modification of the line clamping mecha 
nism by means of which it is possible to use 
matrices bearing two characters, one above 

Liu. same bar are the same letter or figure 
each of different class, as for instance, one 
plain and the other italic. The mechanism 
comprises the two stops 466 and 467 pro 
vided on the mold 248 against the one or 
the other of which the lower lugs - on the 

10C 
sarily, all the matrices being of uniform 

O5. 

0 - 

the other; preferably both characters on the 

character edges of the matrices are pressed 
when in a casting position. To determine 

- which of the two stops, 466 or 467 shall be 
engaged by the said matrix lugs the block 
468 mounted to rotate on a vertical axis in 
the upper end of the first elevator 212, is 
rotated to one or the other of its two posi 
tions. Secured rigidly in the block 468 are 
two stops 469 and 470, conveniently made in 
the form of screws for the purpose of ad 
justment arranged to contact with the upper 
surface of the frame 214 and thus stop the 
downward movement of the first elevator 
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and of course the assembled line of matrices. 
The stop 469 is of such length that it will 
cause the lower itigs of the hatrices to con 
tact with the stop 467 and bring the upper 
character's on the natirices to register with 
the in ?olil slot as shown in Figs. 66, 67, and 
(38 : { stop 40 is of such length as to 
cause the lower lugs of the matrices to con 
tact with the stop 466 and bring the lower 
character's on the matrices to register with 
the mold slot, as clearly seein in Figs. 69, 70 
and 71. 
The block 468 is provided with a handle 

471 by means of which it, can be turned and 
the biock 468 is preferably normally held 
by the spring 472 in a position to have the 
stop 469 act on frame 214 with the handle 
471 against the stop 473 as seen in Figs. 66, 
67, and 68. When the block 468 is turned 
by the operator into the position shown in 
Figs. 69, 70 and 71 the spring catch 474 
engaging the handle 471 retains the block 
468 in such moved position against the ten 
sion of spring 42. 

After the line is cast and the first elevator 
is lifted as described to its uppermost posi 
tion the extension 475 secured to the frame 
364 depresses the spring catch 474 and dis 
engages it from the handle 471, whereupon 
the spring 472 will return the block 468 to 
its normal position with the handle 471 
resting against stop 473. When a number 
of lines are to be cast in succession with the 
block 468 in the positions shown in Figs. 69. 
70 and 71, the extension 475 may be swung 
out of the path of spring catch 474, about 
its pivot not shown, to avoid the necessity 
of moving the handle 471 before each cast 
ing operation. 
In illustrating my invention, I have 

shown such constructions which at present 
are considered the most practical but it will 
be understood that various changes can be 
made in the details of construction without 
in the least departing from the spirit of 
the invention. 

Having thus fully described my inven 
tion, what I claim is new and desire to se 
cure by Letters Patent of the United States 
S 

1. In a device of the class described a 
matrix storage magazine comprising a plu 
rality of parallel vertical chutes to receive 
the matrices, escapement devices at the 
lower ends of said chutes and the bottom 
edge of the magazine arranged in right an 
gular offsets or staggers to bring the said es 
capement devices in a plurality of groups 
in different horizontal planes. 

2. in a device of the class described, a 
matrix storage magazine comprising a plu 
rality of parallel vertical chutes to receive 
the matrices, escapement devices compris 
ing pivoted members at the lower ends of 
said chutes, horizontally disposed rods pass 

Sz 

ing through a plurality of said chutes to 
form the pivots of said escapement devices, 
and the bottom edge of said magazine ar 
ranged in right angular offsets to bring said 
escapement devices in a plurality of groups 
in different horizontal planes. 

3. In a device of the class described, a 
matrix storage magazine comprising a plu 
rality of parallel vertical chutes to receive 
the matrices, and escapement devices com 
prising a pivoted toggle and two pivoted 
pawls at the lower end of each chute, hori 
ZOntally disposed rods passing through a 
plurality of said chutes to form the pivots 
of said toggle and two pawls in each chute 
and the bottom edge of said magazine ar 
ranged in right angular offsets to bring said 
escapement devices in a plurality of groups 
in different horizontal planes. 

4. In a device of the class described, a 
matrix storage magazine comprising a plu 
rality of chutes to receive the matrices, an 
escapement device for the matrices at the 
lower end of each chute comprising an up 
per pivoted pawl having its free end below 
the pivot and arranged to enter the path of 
the gravitating matrix in the chute so that 
the passing matrix will tend to force the 
end of the pawl out of the chute, and a 
lower pivoted pawl having its free end 
below the pivot and arranged to enter the 
path of the gravitating matrix in the chute 
so that the passing matrix will tend to force 
the end of the said pawl out of the chute 
and an extension on the lower pawl to en 
gage the upper pawl so arranged that the 
pawls will alternately enter the path of the 
gravitating matrix. 

5. In a device of the class described, a 
matrix storage magazine comprising a plti 
rality of chutes to receive the matrices, and 
an escapement device at the lower end of 
each chute comprising an upper pivoted 
pawl, a lower pivoted pawl provided with 
an extension to engage the upper pawl and 
a toggle to normally retain the lower pawl 
in the path of the gravitating matrix, so 
arranged that only one pawl is in the path 
of the gravitating matrix at a time. 

6. In a device of the class described, a 
fixed matrix distributing device, a fixed 
matrix assembling device below the said dis 
tributing device, a suitable vertically dis 
posed frame fixedly connecting said dis 
tributing device and said assembling device, 
a matrix storage magazine removably Se 
cured in position between the distributing 
device and the assembling device, a plural 
ity of forwardly extending posts on said 
frame, said storage magazine provided with 
means for securing the same removably to 
the forward ends of said posts, whereby the 
storage magazine can be removed from and 
replaced into position without disturbing 
any other part of the machine, 
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7. In a device of the class described, a 
keyboard comprising keys which when de 
pressed will release the matrices from their 
stored position, a vertically sliding bar com 
prising two pieces detachably connected ar 
ranged at each key to be moved by the key, 
said vertically sliding bars arranged in a 
straight row and provided with notches in 
the same horizontai plane, and a locking bar 
arranged to be moved to enter the notches in 
said bars to lock the bai's against hovement. 

S. in a device of the class described, a 
keyboard comprising a plurality of keys 
mounted to rock on horizontally disposed 
pivots which when depressed will release the 
matrices from their stored position, a verti 
cally sliding bar comprising two pieces de 
tachably connected end to end arranged at 
the rear end of each key to be moved there 
by, plates above and below the keys to guide 
the vertically sliding bars, the vertically 
sliding bars arranged in a straight row and 
provided on their rear edges with notches in 
the same horizontal plane and a locking bar 
mounted to swing about a horizontal axis 
and arranged to be moved to enter the 
notches in said bars to lock the bars against 
movement. 

9. In a device of the class described, all 
escapement device for releasing the matrices 
from their stored position comprising a 
housing formed of two walls spaced apart; 
three pivotal pins extending laterally 
through said housing, an upper pawl loosely 
mounted on one of said pins, a lower pawl 
loosely mounted on the second one of said 
pins and one member of a toggle loosely 
mounted on the third one of said pins and 
means for operating the toggle. 

10. In a device of the class described, an 
escapement device for releasing the matrices 
from their stored position comprising a piv 
oted lower pawl provided with an extension 
nea, its pivot and an upper pivoted pawl 
arranged to be engaged by said extension on 
the lower pawl, so arranged that the weight 
of the gravitating matrix tends to move the 
pawls out of its path and that only one 
pawl is in the path of the gravitating matrix 
at a time and means comprising a toggle for 
normally holding the lower pawl in the path 
of the gravitating matrix and for actuating 
Said pawl. 

11. In a device of the class described, an 
escapement device for releasing the matrices 
from their stored position comprising a piv 
oted pawl and a toggle directly connected 
thereto, a keyboard comprising a plurality 
of keys, a vertically sliding bar comprising 
two parts connected end to end at each key 
arranged to be moved by the key and its 
upper end connected to said toggle, each of 
said vertically sliding bars provided with a 
notch in One edge arranged in a horizontal 

5 line, and a movable locking bar arranged to 
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be moved into engagement with the notches 
in said bars to lock them against vertical 
movement. - - - 

12. In a device of the class described, 
means for storing spacebands, means for re 70 leasing the Spacebands from their stored o position comprising a vertically movable 
slide, a cam wheel; suitable level's opera 
tively connecting said slide with said cam 
wheel, a constantly rotating shaft, said can 
wheel loosely mounted on said shaft, a 
ratchet wheel mounted on said shaft adja 
cent the cam wheel, means comprising a piv 
oted pawl on the cam wheel for connecting 
the cam wheel to the ratchet, wheei, a lever 
for normally holding said pawl out of con 
tact, with said ratchet wheel and means con 

80 

necting said last named lever with a key on 
the keyboard, whereby the operation of the 
key causes a complete revolution of the cam 
wheel and lifts the slide to release one 
space-band. 

13. In a device of the class described, 
means for assembling matrices comprising 
assembling rails between and onto which the 
matries gravitate, a retarding finger in the 

85. 

path of the assembled matrices at the head . 
end, a reciprocating finger to feed the mat 
rices along on said rails at the rear end and 
means for yieldingly pushing the last named 
finger against the assembled line of matrices. 

14. In a device of the ciass described, 
means for assembling matrices comprising 
assenbling Fails spaced apart between and 
o;to which the matrices gravitate, a retard 
ing finger ahead and in the path of the 
assembled matrices to be moved by the mat 
rices, a reciprocating pusher finger behind 
the assembled matrices to push them along 
on the rails, means for yieldingly moving . 

95 

00 

10b 
the last named finger against the assembled 
line of hatrices and a door carrying a sec 
tion of the rails on one side provided to give 
access to the assembled matrices. ... . 

15. in a device of the class described, 
means for assembling matrices comprising 
horizontal assembling rails between and 
onto which the matrices gravitate, a side 
for transferring the assembled line from the 
assembling rails onto the first elevator, 
means for Operating said slide, a retarding 
finger mounted on said slide in the path of 
the assembled matrices, a spring to con 
stantly tend to move said retarding finger 
back against the assembled line of matrices, 
a frictional means to hold the retarding 
finger against movement under the tension 
of said spring, means for automatically 
withdrawing said frictional means from the 
retarding finger when the slide is returned 
after transferring the assembled line of 
matrices and a reciprocating push finger 
mounted on the slide to feed the matrices 
along on said assembling rails. 

16. In a device of the class described. 

O 

125 

30 



s 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

1,345,660 

means for assembling matrices comprising 
a pair of rails between and onto which the 
matrices gravitate, a bar mounted to slide 
in ways parallel to said assembling rails, a 
retarding finger secured to said bar and 
arranged in the path of the assembled mat 
rices, an assembling finger to push the as 
sembled matrices along the rails, a con 
stantly rotating can to operate said assem 
bling ?inger and a spring interposed be 
tween the said can and said assembling fin 
ger whereby the assembling finger is moved 
against the assembled matrices by a yield 
ing push. 

17. In a device of the class described, 
means for assembling matrices comprising 
a pair of horizontal assembling rails spaced 
apart between and onto which the matrices 
giravitate, a frame inointed to slide in Ways 
parallel to said rails, a retarding finger in 
the path of the assembled matrices slidably 
mounted in ways on said frame parallel to 
Said rails, a reciprocating assembling finger 
pivotally mounted on said frame arranged 
to push the matrices along on said rails, 
means to move said frame and means for 
reciprocating said finger. 

18, in a device of the class described, 
iaeans for assembling matrices and trans 
ferring the assembled line comprising a pair 
of horizontal issembling rails spaced apart 
between and onto which the matrices gravi 
tate, an assembling finger mounted to re 
ciprocate to push the matrices along on the 
assembling rails and later to move bodily to 
push the whole assembled line off of said 
rails. 

19. In a device of the class described, 
means for assembling matrices and trans 
ferring the assembled line comprising a 
pair of horizontal assembling rails spaced 
apart between and onto which the matrices 
gravitate, a suitable sliding frame mounted 
in ways parallel to said rails, a reciprocat 
ing matrix assembling finger pivotally 
mounted on said frame to push the matrices 
along on said rails and transfer the com 
plete assembled line, and means for recip 
rocating said assembling finger comprising 
a constantly rotating shaft mounted on a 
stationary frame. 

20. In a device of the class described, 
means for assembling matrices and trans 
ferring the assembled line comprising an 
assembling finger mounted pivotally to re 
ciprocate and mounted slidably to move par 
allel to said rails to assemble the matrices 
and to transfer the assembled line. 

21. In a device of the class described, 
assembling mechanism for the matrices, an 
elevator to receive the assembled line from 
the assembling mechanism, means for trans 
ferring the assembled line of matrices from 
the assembling mechanism to the elevator 
and means comprising a vertically moving 

9. 

latch whereby the said transferring mecha 
nism is automatically locked against opera 
tion when the assembled line is over set or 
too long. 

22, in a device of the class described, 
assembling mechanism for the matrices, an 
elevator arranged to travel down and up in 
suitable ways, means for transferring the 
assembled line of matrices from the assen 
bling inechanism onto said elevator and 
stopping means comprising a rock shaft 
whereby the assembled line is prevented 
from being moved out of the assembling 
mechanism when the elevator is not in a po 
sition to receive said assembled line. 

23. In a device of the class described, line 
assembling mechanism, an elevator to lower 
and raise the assembled line, means for 
transferring the assembled line from the as 
sembling mechanism to said elevator and 
locking mechanism comprising a rock shaft 
whereby the said transferring means is pre 
vented from returning to its normal posi 
tion until the elevator with the assembled 
line has been lowered out of the path of said 
transferring means. 

24. In a device of the class described, the 
combination with matrix-assembling means 
and casting mechanism, of a suitable frame; 
an elevator for lowering and raising the 
assembled line, a suitable transfer to move 
the assembled line from the assembler to 
said elevator, means for moving the eleva 
tor, means for moving the transfer, and a 
pivoted latch on the frame to retain the 
transfer in its moved position. 

25. In a device of the class described, the 
combination with matrix-assembling means 
and casting mechanism, of an elevator for 
lowering and raising the assembled line of 
matrices comprising a vertically sliding 
frame provided with a pair of spaced car 
rying rails, means for moving said frame, 
a second frame, on which the first named 
frame is mounted, mounted to swing on a 
horizontal pivot and means comprising a 
handled screw for normally holding said 
Second named frame stationary. 

26. In a device of the class described, the 
combination with matrix-assembling means 
and casting mechanism, of an elevator for 
lowering and raising the assembled line of 
matrices comprising a vertically sliding 
frame provided with a pair of spaced car 
rying, rails, means for moving said frame, 
a second frame, normally held stationary 
and on which said first named frame is 
mounted, mounted to swing on a horizon 
tal pivot and a link provided with a plu 
rality of notches pivotally connected to said 
Second named frame to serve as a stop when 
Swinging Said second named frame on its 
pivot. 

27. In a device of the class described, the 
combination with matrix-assembling means 
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and casting mechanism of a suitable frame; 
an elevator for lowering and raising the as 
Sembied line, of matrices comprising a ver 
tically sliding frame provided with a pair 
of spaced carrying rails, a suitable transfer 
for moving the assembled line onto the ele 
vator and means for retaining the Said 
transfer in its moved position comprising 
an extension on the transfer and a pivoted 
catch mounted on the frame. 

28. In a device of the class described, the 
- combination of matrix assembling means and 
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20 
comprising a can to engage said pusher and 

casting mechanism of an elevator for lower 
ing and raising the assembled line of matri 
ces comprising a vertically sliding frame 
provided with a pair of spaced supporting 
rails, a sliding pusher for pushing the as 
sembled line of matrices off of the elevator 
when in its uppermost position, yielding 
means for operating said pusher and means 

lock it against movement by said yielding 
heans so that the assembled line of matrices 
remain on the elevator and in position to 
cast a duplicate barotype. 

29. In a device of the class described, 
means for separating the matrices and the 
spacebands in the assembled line comprising 
a pair of spaced plates provided with 
grooves in their opposing sides to receive 
the ears on the space-bands and mounted to 
Swing on a horizontal axis to an inclined po 
sition, a lifting rail provided with combina 
tion grooves to receive the combination lugs 
on the matrices and means for Operating 
said rail and said plates. 

30. In a device of the class described, 
means for separating the matrices from the 
space-bands in the assembled line compris 
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ing a matrix elevator a pivoted space-band 
hopper comprising a pair of spaced plates 
provided with grooves in their opposing 
sides and mounted to Swing on concentric 
horizontal pivots, means for yieldingly 
holding said hopper up in an inclined po 
sition, yielding means on the said elevator 
for depressing said hopper to a horizontal 
position and means for Operating said ele 
vator. 

31. In a device of the class described, a 
pivoted hopper for Separating the space 
bands from the matrices in the assembled 
line comprising a pair of spaced plates pro 
vided with grooves on their opposing sides 
and mounted to swing on concentric hori 
Zontal pivots and means for normally yield 
ingly holding said plates up in an inclined 
position. 

32. In a device of the class described, the 
combination with means for moving the 
matrices to the assembled position, of means 
for clamping the assembled line of matrices 
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in the casting position comprising a mov 
able jaw at each end of the line, means in 
connection with one jaw comprising a tog 
gle for moving the jaw to a certain fixed 
position in clamping the line and means in 
connection with the other jaw for moving 
it yieldingly against the line of matrices. 

In testimony whereof I. have hereunto 
signed my name in the presence of two Sub 
scribing witnesses this 11th day of March, 
1913, at Chicago, Illinois. 

HERBERT E. BROWN. 
Witnesses: 

R. J. JACKER, . 
H. MoGILL. 
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